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HR 440.01 Applicability; purpose. (1) APPLICABILITY. On and after Feb-
ruary 1, 1984 the provisions of this chapter apply to the owner or opera-
tor of any stationary source which contains an affected facility.

(2) PuRpon_ This chapter is adopted to enable the department to im-
plement and enforce standards of performance for new stationary
sources promulgated by the United States environmental protection
agency under section 7411 of the federal clean air act, as required by s.
144.375 (4), Stats.

History: Cr, Register, January, 1984, No. 337, elf. 2-1-84.

NR 440.02 Definitions, In this chapter:

(1) "Act or 'Federal clean air act"' has the meaning given it in s.
144.30 (14), Stats.

(2) "Administrator" means the administrator of the United States en-
vironmentaI protection agency or the administrator's authorized repre-
sentative.

(3) "Affected facility" means, with reference to a stationary source,
any apparatus to which a standard set out in this chapter is applicable.

(4) "Air pollutant" means an air contaminant as de fined in s. 144.30
(1), Stats.

(5) "Alternative method" means any method of sampling and analyz-
ing for an air pollutant which is not a reference or equivalent method but
which has been demonstrated to the department's satisfaction to pro-
duce, in specific cases, results adequate for its determination of compli-
ance.

(6) "Capital expenditure" means an expenditure for a physical or op-
erational change to an existing facility which exceeds the product of the
applicable "annual asset guideline repair allowance percentage" speci-
fied in the latest edition of internal revenue service (IRS) publication 534
and the existing facility's basis, as defined by 26 U.S.C. s. 1012. How-
ever, the total expenditure for a physical or operational change to an
existing facility may not be reduced by any "excluded additions" as de-
fined in IRS publication 534, as would be done for tax purposes,

(7) "Commenced" means, with respect to the definition of "new
source" in sub. (18), that an owner or operator has undertaken a continu-
ous program of construction or modification or that an owner or operator
has entered into a contractual obligation to undertake and complete,
within a reasonable time, a continuous program of construction or modi-
fication.
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(8) "Construction" means fabrication, erection or installation of an
affected facility.

49) "Continuous monitoring system" means the total equipment, re-
quired under the emission monitoring subsections in applicable sections
of this chapter, used to sample and condition (if applicable), to analyze,
and to provide a permanent record of emissions or process parameters.

(10) "Emission limitation" or "emission standard" has the meaning
given it in s. 144.30 (11), Stats.

(11) "Equivalent method" means any method of sampling and analyz-
ing for an air pollutant which has been demonstrated to the department's
satisfaction to have a consistent and quantitatively known relationship
to the reference method, under specified conditions.

(12) "Existing facility" means, with reference to a stationary source,
any apparatus of the type for which a standard is promulgated in this
chapter, and the construction or modification of which was commenced
before the applicability date of that standard; or any apparatus which
could be altered in such a way as to be of that type.

(13) [Reserved]

(14) "Isokinetic sampling" means sampling in which the linear veloc-
ity of the gas entering the sampling nozzle is equal to that of the undis-
turbed gas stream at the sample point.

(15) "Malfunction" means any sudden and unavoidable failure of air
pollution control equipment or process equipment or of a process to oper-
ate in a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation, or any other preventable
upset condition or preventable equipment breakdown may not be con-
sidered malfunctions.

(16) "Modification" means any physical change in, or change in the
method of operation of, an existing facility which increases the amount
of any air pollutant (to which a standard applies) emitted into the at-
mosphere by that facility or which results in the emission of any air pol-
lutant (to which a standard applies) into the atmosphere not previously
emitted.

(17) "Monitoring device" means the total equipment, required under
the monitoring of operations subsections in applicable sections of this
chapter, used to measure and, if applicable, record process parameters.

(18) "New source" means any stationary source, the construction or
modification of which is commenced after the the applicability date of a
standard of performance in this chapter which will be applicable to the
source.

ti

(19) "Nitrogen oxides" means all oxides of nitrogen except nitrous ox-
ide, as measured by test methods set forth in this chapter or incorporated
by reference in this chapter by s. NR 440.17.

(20) "One-hour period" means any 60-minute period commencing on
the hour.

(21) "Opacity" means the degree to which emissions reduce the trans-
mission of light and obscure the view of an object in the background,
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(22) "Owner or operator" means any person who owns, leases, oper-
ates, controls or supervises an affected facility or a stationary source of
which an affected facility is a part.

(23) "Particulate matter" means any finely divided solid or liquid ma-
terial, other than uncombined water, as measured by the reference meth-
ods specified under each applicable section of this chapter, or an equiva-
lent or alternative method.

(24) "Person" has the meaning given it in s. 144.01 (9m), Stats.

(26) "Proportional sampling" means sampling at a rate that produces
a constant ratio of sampling rate to stack gas flow rate.

(26) "Reference method" means any method of sampling and analyz-
ing for an air pollutant as described in 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17.

(27) "Run" means the net period of time during which an emission
sample is collected. Unless otherwise specified, a run may be either inter-
mittent or continuous within the limits of good engineering practice.

(28) "Shutdown" means the cessation of operation of an affected facil-
ity for any purpose.

(29) "Six-minute period" means any one of the 10 equal parts of a one-
hour period.

(30) "Standard" means a standard of performance set out in ss. NR
440.19 through 440.59.

(31) "Standard conditions" means a temperature of 293°K . (68°l♦) and
a pressure of 101.3 kilopaseals (29.92 in Hg).

(32) [Reserved]

(33) "Startup" means the setting in operation of an affected facility
for any purpose.

(34) "Stationary source" means any building, structure, facility or in-
stallation which emits or may emit any air pollutant.

(35) " `Volatile organic compound' or `VOC"' means any organic
compound which participates in atmospheric photochemical reactions,
or which is measured by a reference method, an equivalent method, an
alternative method, or which is determined by procedures specified
under any section of this chapter.

History: Or. Register, January, 1984, No. 337, ell, 2-1-84.

NR 440,03 Units and abbreviations. Used in this chapter are abbrevia-
tions and symbols of units of measure. These are defined as follows:

(1) System international (SI) units of measure:

A - ampere

g - gram

Hz - hertz

J joule
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°K - degree Kelvin

kg - kilogram

m - motor

m3 - cubic meter

mg - milligram-10 -3 gram

mm - millimeter-10 -3 motor

Mg - megagram---106 gram

mol - mole

N - nowton

ng - nanogram-10 -9 gram

nm - nanometer-10 -9 meter

Pa - pascal

s - second

V - volt

W - watt

n - ohm

ug - microgram-10-6 gram

(2) Other units of measure:

Btu - British thermal unit

°C - degree Celsius (centrigrade)

cal - calorie

efm - cubic feet per minute

cu ft - cubic feet

def - dry cubic feet

dem - dry cubic meter

dsef - dry cubic feet at standard conditions

dscm - dry cubic meter at standard conditions

eq - equivalent

°F - degree Fahrenheit

ft - feet

gal - gallon

gr - grain

g-eq - gram equivalent

hr - hour
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in - inch

k - 1,000

1- liter

Ipm - liter per minute

lb - pound

meq - milliequivalent

min - minute

ml - milliliter

mol. wt. - molecular weight

ppb - parts per billion

ppm - parts per million

Asia - pounds per square inch absolute

psig - pounds per square inch gauge

°R - degree Rankine

sef - cubic feet at standard conditions

se(h - cubic feet per hour at standard conditions

scm - cubic meter at standard conditions

sec - second

sq ft - square feet

std - at standard conditions

(3) Chemical nomenclature:

CdS - cadmium sulfide

CO - carbon monoxide

CO2 - carbon dioxide

HC1- hydrochloric acid

Hg - mercury

H2O - water

H2S - hydrogen sulfide

H2.SO4 - sulfuric acid

N2 - nitrogen

NO - nitric oxide

NO2 - nitrogen dioxide

NOx - nitrogen oxides

02 - oxygen
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S02 - sulfur dioxide

S03 - sulfur trioxide

S% - sulfur oxides

(4) Miscellaneous:

ASTM - American Society for Testing and Materials
History. Cr. Register, January, 1984, No. 337, e g. 2-1-84.

NR 440.04 Address. All requests, reports, applications, submittals and
other communications to the department under this chapter shall be sub-
mitted in duplicate and addressed to the appropriate district office of the
department of natural resources, to the attention of the district director.
The district offices are:

(1) DNR Southern District, 3911 Fish Hatchery Rd., Madison, W1
53711.

(2) DNR Lake. Michigan District, 1125 N. Military Ave„ P.O. Box
3600, Green Bay, WI 54303.

(3) DNR . West Central District, 1300 Clairemont Ave„ Eau Claire,
WI 54701.

(4) DNR Southeast District, Air Management Section, 1011 N. May-
fair Rd., Box 13248, Milwaukee, WI 53213.

Note: The Southeast District offices have moved to 2300 N. 3rd Street, Box 12436, Milwau-
kee, W163212.

(5) DNR North Central District, Schiek Plaza, Box 818, Rhinelander,
WI 54501.

(6) DNR Northwest District, Hwy. 70 West, Box 309, Spooner, WI
54801.

Note: The counties in each administrative district are:
(1) Southern District—Columbia, Dane, Dodge, Fond du Lac, Grant, Green, Green Lake,

Iowa, Jefferson, LaFayette, Marquette, Richland, hock and Sauk Counties
(2) Lake Michigan District—Brown, Calumet, Door, Florence, Kewaunee, Manitowoc,

Marinette, Menominee, Oconto, Outagamie, Shawano, Waupaca, Waushara and Winnebago
Counties

(3) West Central District—Buffalo, Chippewa, Clark, Crawford, Dunn, Eau Claire, Jack-
son, LaCrosse, Monroe, Pepin, Pierce, St. Croix, Trompealeau and Vernon Counties

(4) Southeast District—Kenosha, Milwaukee, Ozaukee, Racine, Sheboygan, Walworth,
Washington and Waukesha Counties

(6) North Central District—Adams, Forest, Juneau, Langlade, Lincoln, Marathon,
Oneida, Portage, Vilas and Wood Counties

(6) Northwest District—Ashland, Barron, Bayfield, Burnett, Douglas, Iron, Polk, Price,
Rusk, Sawyer, Taylor and Washburn Counties

History: Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.05 Determination of construction or modification. (1) When re-
quested to do so by an owner or operator, the department shall make a
determination of whether action taken or intended to be taken by the
owner or operator constitutes construction, including reconstruction, or
modification or the commencement thereof within the meaning of this
chapter.
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(2) The department shall respond to any request for a determination
under sub. (1) within 30 days of receipt of the request.

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.06 Review of plans. (1) When requested to do so by an owner or
operator, the department shall review plans for construction or modifica-
tion for the purpose of providing technical advice to the owner or opera-
tor.

(a) A separate request shall be submitted for each construction or
modification project.

(b) Each request shall identify the location of the project and be ac-
companied by technical information describing the proposed nature,
size, design and method of operation of each affected facility involved in
the project, including information on any equipment to be used for mea-
surement or control of emissions.

(2) Neither a request for plans review nor advice furnished by the de-
partment in response to a request shall relieve an owner or operator of
legal responsibility for compliance with any provision of this chapter or
of any other applicable requirement, or prevent the department from im-
plementing or enforcing any provision of this chapter or taking any other
action authorized by the law.

History: Cr. Register, January, 1984, No. 337, eff. 2 1-84.

NR 440.07 Notification and record keeping. (1) Any owner or operator
subject this chapter shall furnish the department written notification as
follows;

(a) A notification of the date construction, or reconstruction as defined
under s. NR 440.15, of an affected facility is commenced, postmarked no
later than 30 days after such date. This requirement does not apply in
case of mass-produced facilities which are purchased in completed form.

(b) A notification of the anticipated date of initial startup of an af-
fected facility, postmarked not more than 60 days nor less than 30 days
prior to such date.

(c) A notification of the actual date of initial startup of an affected
facility, postmarked within 15 days after such date.

(d) A notification of any physical or operational change to an existing
facility which may increase the emission rate of any air pollutant to
which a standard applies, unless that change is specifically exempted
under an applicable section of this chapter or in s. NR 440.14 (5). This
notice shall be postmarked 60 days or as soon as practicable before the
change is commenced and shall include information describing the pre-
cise nature of the change, present and proposed emission control sys-
tems, productive capacity of the facility before and after the change, and
the expected completion date of the change. The department may re-
quest additional relevant information subsequent to this notice.

(e) A notification of the date upon which demonstration of the contin-
uous monitoring system performance commences in accordance with S.
NR 440.13 (3). Notification shall be postmarked not less than 30 days
prior to such date.
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(2) Any owner or operator subject to this chapter shall maintain
records of the occurrence and duration of any startup, shutdown or mal-
function in the operation of an affected facility, any malfunction of the
air pollution control equipment and any periods during which a continu-
ous monitoring system or monitoring device is inoperative.

(3) Each owner or operator required to install a continuous monitoring
system shall submit a written report of excess emissions, as defined in
applicable sections of this chapter, to the department for every calendar
quarter. All quarterly reports shall be postmarked by the 30th day fol-
lowing the end of each calendar quarter and shall include the following
information:

Nl^a
) The magnitude of excess emissions computed in accordance with s.
440.13 (8), any conversion factor or factors used, and the date and

time . of commencement and completion of each time period of excess
emissions.

(b) Specific identification of each period of excess emissions that occurs
during startups, shutdowns and malfunctions of the affected facility.
The nature and cause of any malfunction, if known, and the corrective
action taken or preventative measures adopted.

(c) The date and time identifying each period during which the contin-
uous monitoring system was inoperative except for zero and span checks
and the nature of the system repairs or adjustments.

(d) When no excess emissions have occurred or the continuous moni-
toring system or systems have not been inoperative, repaired or ad-
justed, such information shall be stated in the report.

(4)Any owner or operator subject to this chapter shall maintain a file
of all measurements, including continuous monitoring system, monitor-
ing device and performance testing measurements, all continuous moni-
toring system performance evaluations; all continuous monitoring sys-
tem or monitoring device calibration checks; adjustments and
maintenance performed on these systems or devices; and all other infor-
mation required by this chapter recorded in a permanent form suitable
for inspection. The file shall be retained for at least 2 years following the
date of such measurements, maintenance, reports and records.

(6) Individual sections of this chapter may include specific provisions
which clarify or make inapplicable the provisions set forth in this section.

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84; er. (6), Register, September, 1936,
No, 369, A I0-1-86.

NR 440.08 Performance tests. (1) Within 60 days after achieving the
maximum production rate at which the affected facility will be operated,
but not later than 180 days after initial startup of the facility and at such
other times as may be required by the department, the owner or operator
of the facility shall conduct performance tests and furnish the depart-
ment a written report of the results of the performance tests.

(2) Performance tests shall be conducted and data reduced in accord-
ance with the test methods and procedures contained in each applicable
section of this chapter unless the department:

(a) Speci fies or approves, in specific cases, the use of a reference method
with minor changes in methodology,
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(b) Approves the use of an equivalent method,

(c) Approves the use of an alternative method the results of which it
has determined to be adequate for indicating whether a speci fic source is
in compliance, or

(d) Waives the requirement for performance tests because the owner
or operator of a source has demonstrated by other means to the depart-
ment's satisfaction that the affected facility is in compliance with the
standard.

(3) Performance tests shall be conducted under such conditions as the
department shall specify to the plant operator based on representative
performance of the affected facility. The owner or operator shall make
available to the department such records as may be necessary to deter-
mine the conditions of the performance tests. Operations during periods
of startup, shutdown and malfunction do not constitute representative
conditions for the purpose of a performance test nor will emissions in
excess of the level of the applicable emission limit during periods of star-
tup, shutdown and malfunction be considered a violation of the applica-
ble emission limit unless otherwise specified in the applicable standard.

(4) The owner or operator of the affected facility shall provide the de-
partment at least 30 days prior notice of any performance tests, except as
specified under other sections of this chapter, to afford the department
the opportunity to have an observer present.

(b) The owner or operator of the affected facility shall provide, or
cause to be provided, performance testing facilities as follows:

(a) Sampling ports adequate for test methods applicable to the facil-
ity.

(b) Safe sampling platform or platforms,

(c) Safe access to sampling platform or platforms.

(d) Utilities for sampling and testing equipment.

(e) Unless otherwise specified in an applicable section of this chapter,
each performance test shall consist of 3 separate runs using the applica-
ble test method. Each run shall be conducted for the time and under the
conditions specified in the applicable standard. For the purpose of deter-
mining compliance with an applicable standard, the arithmetic means of
results of the 3 runs shall apply. In the event that a sample is acciden-
tally lost or conditions occur in which one of the 3 runs must be discon-
tinued because of forced shutdown, failure of an irreplaceable portion of
the . sample train, extreme meteorological conditions or other circum-
stances beyond the owner or operator's control, compliance may, upon 	 ^.
the department's approval, be determined using the arithmetic mean of
the results of tho 2 other runs.

History: Cr. Register, January, 1984, No, M, e ff. 21-84.

NR 440.09 Enforcement;penalties. (1) If the department has reason to
believe that a violation of this chapter has occurred, it may proceed
under s, 144.423, Slats.
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(2) Any person who violates any provision of this chapter is subject to
the penalties provided under s. 144,426, Stats.

11istory: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.10 Other requirements apply. (1) Exemption or the granting of
an exemption from any requirement of this chapter does not relieve any
person from compliance with ch. NR 101, other requirements of chs. NR
400 to 499 or from ss. 144.30 to 144,426 or 144.96, Stats.

(2) In cases where an emission limitation or other requirement set in
chs. NR 400 to 499, a permit, plan approval or special order also applies
to a source or facility affected by this chapter, the more restrictive limi-
tation shall be met.

History: Cr.ltegister, January, 1984, No. 337, eft. 2-1-84; am. Register, September, 1986,
No. 369, e6. 10-1.86.

NR 440.11 Compliance with standards and maintenance requirements.
(1) Compliance with standards in this chapter, other than opacity stan-
dards, shall be determined only by performance tests established by s.
NR 440.08, unless otherwise specified in the applicable standard.

(2) Compliance with opacity standards in this chapter shall be deter-
mined by conducting observations in accordance with Reference Method
9 in 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17, or any alternative method that is approved by the department.
Opacity readings of portions of plumes which contain condensed, uncom-
bined water vapor may not be used for purposes of determining compli-
ance with opacity standards. The results of continuous monitoring by
transmissometer which indicate that the opacity at the time visual ob-
servations were made was not in excess of the standard are probative but
not conclusive evidence of the actual opacity of an emission, provided
that the owner or operator of the source shall meet the burden of proving
that the instrument used meets, at the time of the alleged violation, Per-
formance Specification 1 in 40 C.F.R. pt. 60, Appendix B, incorporated
by reference in s. NR 440.17, has been properly maintained and (at the
time of the alleged violation) calibrated, and that the resulting data have
not been tampered with in any way.

(3) The opacity standards set forth in this chapter shall apply at all
times except during periods of startup, shutdown, malfunction and as
otherwise provided in the applicable standard.

(4) At all times, including periods of startup, shutdown and malfunc-
tion, owners and operators shall, to the extent practicable, maintain and
operate any affected facility including associated air pollution control
equipment in a manner consistent with good air pollution control prac-
tice for minimizing emissions, Determination of whether acceptable op-
erating and maintenance procedures are being used will be based on in-
formation available to the department which may include, but is not
limited to, monitoring results, opacity observations, review of operating
and maintenance procedures and inspection of the source.

(5) (a) An owner or operator of an affected facility may request the
department to determine opacity of emissions from the affected facility
during the initial performance tests required by s. NR 440.08.

(b) Upon receipt from the owner or operator of the written report of
the results of the performance tests required by s. NR 440.08, the depart--
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ment shall make a finding concerning compliance with opacity and other
applicable standards, If the department finds that an affected facility is
in compliance with all applicable standards for which performance tests
are conducted in accordance with s. NR 440.08 but during the time the
performance tests are being conducted fails to meet any applicable opac-
ity standard, it shall notify the owner or operator and advise the owner
or operator that the owner or operator may petition the department
within 10 days of receipt of notification to make appropriate adjustment
to the opacity standard for the affected facility.

(c) The department shall grant a petition filed under par. (b) upon a
demonstration by the owner or operator that the affected facility and
associated air pollution control equipment was operated and maintained
in a manner to minimize the opacity of emissions during the performance
tests; that the performance tests were performed under the conditions
established by the department; and that the affected facility and associ-
ated air pollution control equipment were incapable of being adjusted or
operated to meet the applicable opacity standard,

(d) The department shall establish an opacity standard for the af=
fected facility meeting the requirements of this subsection at a level at
which the source will be able, as indicated by the performance and opac-
ity tests, to meet the opacity standard at all times during which the
source is meeting the mass or concentration emission standard.

(6) Special provisions: set forth under an applicable section of this
chapter shall supersede any conflicting provisions of this section.

History: Cr. Register, January,1984, No. 337, elf. 2-1-84; er. (6), Register, September,1986,
No. 369, eff. 10-1-86:

NR 440.12 Circumvention. No owner or operator subject to the provi-
sions of this chapter may build, erect, install or use any article, machine,
equipment or process, the use of which conceals an emission which would
otherwise constitute a violation of an applicable standard. Such conceal-
ment includes, but is not limited to, the use of gaseous diluents to achieve
compliance with an opacity standard or with a standard which is based
on the concentration of a pollutant in the gases discharged to the atmos-
phere.

History. Cr. Register, January, 1984, No. 337, A 2.1-84..

NR 440.13 Monitoring requirements. (1) For the purposes of this sec-
tion, all continuous monitoring systems required under applicable sec-
tions of this chapter shall be subject to the provisions of this section upon
promulgation of performance specifications for continuous monitoring
systems under 40 C.F.R. pt. 60, Appendix B, incorporated by reference
in s. NR 440.17, unless otherwise specified in an applicable section or by
the department.

(2) All continuous monitoring systems and monitoring devices shall be 	 l
installed and operational prior to conducting performance tests under s.
NR 440.08. Verification of operational status shall, at a minimum, in-
clude completion of the manufacturer's written requirements or recom-
mendations for installation, operation and calibration of the device.

(3) During any performance tests required under s. NR 440.08 or
within 30 days thereafter and at such other times as may be required by
the department, the owner or operator of any affected facility shall con-
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duct continuous monitoring system performance evaluations and furnish
the department within 60 days thereof 2 or, upon request, more copies of
a written report of the results of such tests, These continuous monitoring
system performance evaluations shall be conducted in accordance with
the specifications and procedures of this subsection.

(a) Continuous monitoring systems listed within this subsection, ex-
cept as provided in par. (b), shall be evaluated in accordance with the
requirements and procedures contained in the applicable performance
specification of 40 C.F.R. pt. 60, Appendix B, incorporated by reference
in s. NR 440.17, as follows:

1. Continuous monitoring systems for measuring opacity of emissions
installed on or after March 30, 1983 shall comply with all the provisions
and requirements in Performance Specification 1. If an existing opacity
monitoring system is replaced on or after March 30, 1983, the new opac-
ity monitoring system shall comply with the requirements of Perform-
ance Specification 1, except the new monitoring system may be located
at the same measurement location as for the replaced monitoring system.
If a new measurement location is to be determined at the time of replace-
ment, the new location shall meet the requirements of Performance Spec-
ification.

1. Continuous monitoring systems for measuring opacity of emissions
installed before March 30, 1983 shall comply with the provisions and
requirements of Performance Specification 1 except for the following:

a. Section 4 - Installation Specifications.

b. Paragraphs 5.1.4 - Optical Alignment Sight, 5.1.6 - Access to Exter-
nal Optics, 51.7 - Automatic Zero Compensation Indicator, and 5.1.8 -
Slotted Tube of Section 5 - Design and Performance Specification 1.

c. Paragraph 6.4 - Optical Alignment Sight of Section 6. Design Speci-
fications Verification Procedure,

2. Continuous monitoring systems for measuring nitrogen oxides emis-
sions shall comply with Performance Specification 2.

3. Continuous monitoring systems for measuring sulfur dioxide emis-
sions shall comply with Performance Specification 2.

4. Continuous monitoring systems for measuring the oxygen content
or carbon dioxide content of effluent gases shall comply with Perform-
ance Specification 3.

(b) An owner or operator who, prior to September 11, 1974, entered
into a binding contractual obligation to purchase specific continuous
monitoring system components except as referenced by subd, 3. shall
comply with the following requirements:

1. Continuous monitoring systems for measuring opacity of emissions
shall be capable of measuring emission levels within plus or minus 20%
with a confidence level of 95%. The Calibration Error Test and associ-
ated calculation procedures set forth in Performance Specification 1 of 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17,
shall be used for demonstrating compliance with this specification.

2. Continuous monitoring systems for measurement of nitrogen oxides
or sulfur dioxide shall be capable of measuring emission levels within plus
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or minus 20% with a confidence level of 95%. The Calibration Error
Test, the Field Test for Accuracy (Relative), and associated operating
and calculation procedures set forth in Performance Specification 2 of 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17,
shall be used for demonstrating compliance with this specification.

3. Owners or operators of all continuous monitoring systems installed
on an affected facility prior to October 6,1975 are not required to conduct
tests under subd, 1. or 2. unless requested by the department.

(c) All continuous monitoring systems referenced by par. (b) shall be
upgraded or replaced, if necessary, with new continuous monitoring Sys-
tems, and the new or improved systems shall be demonstrated to comply
with applicable performance specifications under par. (a) on or before
September 11, 1979.

(4)(a) Owners and operators of all continuous emission monitoring
systems installed in accordance with the provisions of this chapter shall
check the zero (or low-level value between 0 and 20% of span value) and
span (50 to 100% of span value) calibration drifts at least once daily in
accordance with a written procedure. The zero span shall, at a minimum,
be adjusted whenever the 24-hour zero drift or 24-hour span drif t exceeds
2 times the limits of the applicable performance specifications in 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17.
The system must allow the amount of excess zero and span drift mea-
sured at the 24-hour interval checks to be recorded and quantified, when-
ever specified. For continuous monitoring systems measuring opacity of
emissions, the optical surfaces exposed to the emissions shall be cleaned
prior to performing the zero and span drift adjustments, except that for
systems using automatic zero adjustments the optical surfaces shall be
cleaned when the cumulative automatic zero compensation exceeds 4%
opacity.

(b) Unless otherwise approved by the department, the following pro-
cedures shall be followed for continuous monitoring systems measuring
opacity of emissions. Minimum procedures shall include a method for
producing a simulated zero (or no greater than 10%) opacity condition
and an upscale (span value) opacity condition using a certified neutral
density filter or other related technique to produce a known obscuratlon
of the light or Such procedures shall provide a system check of the
analyzer internal optical surfaces and all electronic circuitry including
the lamp and photodetector assembly.

(5) Except for system breakdowns, repairs, calibration checks, and
zero and span adjustments required under sub. (4), all continuous moni-
toring systems shall be in continuous operation and shall meet minimum
frequency of operation requirements as follows;

(a) All continuous monitoring systems referenced by sub. (3)(a) and 	 (.
(b) for measuring opacity of emissions shall complete a minimum of one
cycle of sampling and analyzing for each successive 10-second period and
one cycle of data recording for each successive 6-minute period.

(b) All continuous monitoring systems referenced by sub. (3)(a) for
measuring oxides of nitrogen, sulfur dioxide, carbon dioxide or oxygen
shall complete a minimum of one cycle of operation (sampling, analyzing
and data recording) for each successive 15-minuto period.
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(c) All continuous monitoring systems referenced by sub. (3)(b), ex-
cept opacity, shall complete a minimum of one cycle of operation (sam-
pling, analyzing and data recording) for each successive one-hour period.

(6) All continuous monitoring systems or monitoring devices shall be
installed such that representative measurements of emissions or process
parameters from the affected facility are obtained. Additional proce-
dures for location of continuous monitoring systems contained in the ap-
plicable performance specifications of 40 C.F.R. pt. 60, Appendix B, in-
corporated by reference in s. NR 440.17, shall be used.

(7) When the emissions from a single affected facility or 2 or more af-
fected facilities subject to the same emission standards are combined
before being released to the atmosphere, the owner or operator may in-
stall applicable continuous monitoring systems on each emission or on
the combined emissions. When the affected facilities are not subject to
the same emission standards, separate continuous monitoring systems
shall be installed on each emission. When the emission from one affected
facility is released to the atmosphere through more than one point, the
owner or operator shall install an applicable continuous monitoring sys-
tem on each separate emission unless the installation of fewer systems is
approved by the department. When more than one continuous monitor-
ing system is used to measure the emissions from one affected facility
(e.g., multiple breechings, multiple outlets), the owner or operator shall
report the results as required from each continuous monitoring system.

(8) Owners or operators of all continuous monitoring systems for mea-
surement of opacity shall reduce all data to 6-minute averages and for
continuous monitoring systems other than opacity to one-hour averages
for time periods as defined under s. NR 440.02 (29) and (20), respec-
tively. Six-minute opacity averages shall be calculated from 36 or more
data points equally spaced over each 6-minute period. For continuous
monitoring systems other than opacity, one-hour averages shall be com-
puted from 4 or more data points equally spaced over each one-hour per-
iod. Data recorded during periods of continuous monitoring system
breakdowns, repairs, calibration checks, and zero and span adjustments
shall not be included in the data averages computed under this subsec-
tion. An arithmetic or integrated average of all data may be used. The
data may be recorded in reduced or nonreduced form (e.g. ppm pollutant
and percent 02 or nglJ of pollutant). All excess emissions shall be con-
verted into units of the standard using the applicable conversion proce-
dures specified in the standards. After conversion into units of the stan-
dard, the data may be rounded to the same number of significant digits
used in the standard to specify the emission limit (e.g., rounded to the
nearest one percent opacity).

(9) After receipt and consideration of written application, the depart-
ment may approve alternatives to any monitoring procedures or require-
ments of this chapter including, but not limited to the following:

(a) Alternative monitoring requirements when installation of a contin-
uous monitoring system or monitoring device specified by this chapter
would not provide accurate measurements due to liquid water or other
interferences caused by substances with the effluent gases.

(b) Alternative monitoring requirements when the affected facility is
infrequently operated.
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(c) Alternative monitoring requirements to accommodate continuous
monitoring systems that require additional measurements to correct for
stack moisture conditions.

(d) Alternative locations for installing continuous monitoring systems
or monitoring devices when the owner or operator can demonstrate that
installation at alternate locations will enable accurate and representa-
tive measurements.

(e) Alternative methods of converting pollutant concentration mea-
surements to units of the standards.

(f) Alternative procedures for performing daily checks of zero and span
drift that do not involve use of span gases or tests tolls,

(g) Alternatives to the ASTM test methods or sampling procedures
specified by any section of this chapter.

(h) Alternative continuous monitoring systems that do not meet the
design or performance requirements in Performance Specification 1 of 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 44017,
but adequately demonstrate a definite and consistent relationship be-
tween their measurements and the measurements of opacity by a system
complying with the requirements in Performance Specification 1. The
department may require that a demonstration be performed for each af-
fected facility.

(i) Alternative monitoring requirements when the emission from a sin-
gle affected facility or the combined emissions from 2 or more affected
facilities are released to the atmosphere through more than one point.

History: Cr. Register, January, 1984, No. 337, eff.2-1-84; am. (1) (intro.), r. (1) (a) and (b),
Register, September, 1986, No. 369, e9. 10-1-86.

NR 440.14 Modification. (1) Except as provided under subs. (5) and (6),
any physical or operational change to an existing facility which results in
an increase in the emission rate to the atmosphere of any pollutant to
which a standard applies shall be considered a modification within the
meaning of this chapter. Upon modification, an existing facility becomes
an affected facility for each pollutant to which a standard applies and for
which there is an increase in the emission rate to the atmosphere.

(2) Emission rate shall be expressed as kg/hr of any pollutant dis-
charged into the atmosphere for which a standard is applicable. The de-
partment shall use the following to determine emission rate:

(a) Emission factors as specified in the latest issue of "Compilation of
Air Pollutant Emission Factors," EPA Publication No. AP-42, or other
emission factors determined by the department to be superior to AP-42
emission factors, in cases where utilization of emission factors demon-
strate that the emission level resulting from the physical or operational
change will either clearly increase or clearly not increase.

(b) Material balances, continuous monitor data, or manual emission
tests in cases where utilization of emission factors as referenced in par.
(a) does not demonstrate to the department's satisfaction whether the
emission level resulting from the physical or operational change will ei-
ther clearly increase or clearly not increase, or where an owner or opera-
tor demonstrates to the department's satisfaction that there are reason-
able grounds to dispute the result obtained by the department utilizing
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DEPARTMENT OF NATURAL RESOURCES 	 187
NR 440

emission factors as referenced in par. (a). When the emission rate is based
on results from manual emission tests or continuous monitoring systems,
the procedures specified in 40 C.F.R. pt. 60, Appendix C, incorporated
by reference in s. NR 440.17, shall be used to determine whether an in-
crease in emission rate has occurred. Tests shall be conducted under such
conditions as the department may specify to the owner or operator based
on representative performance of the facility. At least 3 valid test runs
shall be conducted before and at least 3 after the physical or operational
change. All operating parameters which may affect emissions shall be
held constant to the maximum feasible degree for all test runs.

(3) The addition of an affected facility to a stationary source as an
expansion to that source or as a replacement for an existing facility will
not by. itself bring within the applicability of this chapter any other facil-
ity within that source.

(4) [Reserved]

(6) The following may not, by themselves, be considered modifications
under this chapter:

(a) Maintenance, repair and replacement which the department deter-
mines to be routine for a source category, subject to the provisions of
sub. (3) and s. NR 440,16.

(b) An increase in production rate of an existing facility, if that in-
crease can be accomplished without a capital expenditure on that facil-
ity.

(c) An increase in the hours of operation.

(d) Use of an alternative fuel or raw material if, prior the date any
standard under this chapter became applicable to'that source type, the
existing facility was designed to accommodate that alternative use. A
facility shall be considered to be designed to accommodate an alternative
fuel or raw material if that use could be accomplished under the facility's
construction specifications as amended prior to the change. Conversion
to coal required for energy considerations, as specified in section 7411(a)
(8) of the act, will not be considered a modification under this chapter.

(e) The addition or use of any system or device whose primary func-
tion is the reduction of air pollutants, except when an emission control
system is removed or is replaced by a system which the department de-
termines to be less environmentally beneficial.

(f) The relocation or change in ownership of an existing facility.

(6) Special provisions set forth under any other applicable section of
this chapter shall supersede any conflicting provisions of this section.

(7) Within 180 days of the completion of any physical or operational
change subject to the control measures specified in sub. (1), compliance
with all applicable standards shall be achieved.

Hislory: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.15 Reconstruction. (1) An existing facility, upon reconstruc-
tion, becomes an affected facility, irrespective of any change in emission
rate.
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(2) "Reconstruction" means the replacement of components of an ex-
isting facility to such an extent that:

(a) The fixed capital cost of the new components exceeds 50% of the
fixed capital cost that would be required to construct a comparable en-
tirely new facility, and

(b) It is technologically and economically feasible to meet the applica-
ble standards set forth in this chapter,

(3) "Fixed capital cost" means the capital needed to provide all the
depreciable components.

(4) If an owner or operator of an existing facility proposes to replace
components, and the fixed capital cost of the new components exceeds
50% of the fixed capital cost that would be required to construct a com-
parable entirely new facility, the owner or operator shall notify the de-
partment of the proposed replacements. The notice shall be postmarked
60 days (or as soon as practicable) before construction of the replace-
ments is commenced and shall include the following information:

(a) Name and address of the owner or operator.

(b) The location of the existing facility.

(c) A brief description of the existing facility and the components
which are to be replaced.

(d) A description of the existing air pollution control equipment and
the proposed air pollution control equipment.

(e) An estimate of the fixed capital cost of the replacements and of
constructing a comparable entirely new facility.

(f) The estimated life of the existing facility after the replacements.

(g) A discussion of any economic or technical limitations the facility
may have in complying with the applicable standards of performance
after the proposed replacements.

(5) The department shall determine, within 30 days of the receipt of
the notice required by sub. (4) and any additional information it may
reasonably require, whether the proposed replacement constitutes recon-
struction.

(6) The department's determination under sub. (5) shall be based on:

(a) The fixed capital cost of the replacements in comparison to the
fixed capital cost that would be required to construct a comparable en-
tirely new facility;

(b) The estimated life of the facility after the replacements compared
to the life of a comparable entirely new facility;

(c) The extent to which the components being replaced cause or con-
tribute to the emissions from the facility; and

(d) Any economic or technical limitations on compliance with applica-
ble standards of performance which are inherent in the proposed replace-
ments.
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(7) Individual sections of this chapter may include specific provisions
which refine and delimit the concept of reconstruction set forth in this
section.

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.17 Incorporation by reference of appendices A, B and C of 40
C.F.R. Part 60 and other materials. (1) APPENDICES A, B AND C. Appendi-
ces A, B and C of 40 C.F.R. pt. 60 as in effect on June 30, 1983 are incor-
porated by reference and made a part of this chapter. Copies of these
Appendices are available for inspection in the offices of the department of
natural resources, secretary of state and revisor of statutes, Madison,
Wisconsin, or may be purchased for personal use from the superintend-
ent of documents, U.S. government printing office, Washington, D. C.
20402.

(2) OTHER MATERIALS. The materials listed in this subsection are in-
corporated by reference in the corresponding sections noted. Some of the
materials are also incorporated in Appendices A, B and C of 40 G.F.R.
pt. 60 as in effect on June 30, 1983 by the administrator. Since these
Appendices are incorporated by reference in this chapter by sub. (1), ma-
terials incorporated by reference in the Appendices are hereby also incor-
porated by reference and made a part of this chapter. The materials are
available for inspection in the offices of the department of natural re-
sources, secretary of state and revisor of statutes, Madison, Wisconsin or
may be purchased for personal use at the corresponding address noted.

(a) The following materials are available for purchase from at least one
of the following addresses; American Society for Testing and Materials
(ASTM), 1916 Race Street, Philadelphia, Pennsylvania 19103, or the
University Microfilms International, 300 North Zeeb Road, Ann Arbor,
Michigan 48106.

1. ASTM D388-77, Standard Specification for Classification of Coals
by Rank, for ss. NR 440.19 (2) (a), and (6) (f) 4.a., b. and f., 440.20 (2)
(b), (m) and (x), and 440.42 (2) (a) and (b).

2. ASTM D3178-73, Standard Test Methods for Carbon and Hydro-
gen in the Analysis Sample of Coal and Coke, for s. NR 440.19 (6) (f) 5.a.

3. ASTM D3176-74, Standard Method for Ultimate Analysis of Coal
and Coke, for s. NR 440.19 (6) (f) 5.a.

4. ASTM D1137-53 (Reapproved 1975), Standard Method for Analy-
sis of Natural Gases and Related Types of Gaseous Mixtures by the
Mass Spectrometer, for s. NR 440.19 (6) (f) 6.a.

5. ASTM D1945-64 (Reapproved 1976), Standard Method for Analy-
sis of Natural Gas by Gas Chromatography, for s. NR 440.19 (6) (f) 5.a.

6. ASTM D1946-77, Standard Method for Analysis of Reformed Gas
by Gas Chromatography, for s. NR 440.19 (6) (f) 5.a.

7. ASTM D2015-77, Standard Test Method for Gross Calorific Value
of Solid Fuel by the Adiabatic Bomb Calorimeter; for s. NR 440,19 (6)
(f) 6.b. and (7) (g) and for 40 C.F.R. pt. 60, Appendix A, Method 19, par.
5.2.2.

8. ASTM D1826-77, Standard Test Method for Calorific Value of
Gases in Natural Gas Range by Continuous Recording Calorimeter, for

Register, September, 1986, No. 309



190	 WISCONSIN ADMINISTRATIVE CODE
NR 440

s. NR 440.19 (6) (f) 5.b. and (7) (g), and for 40 G.F.R. pt, 60, Appendix
A, Method 19, par. 5.2.2.

9. ASTM D240-76, Standard Test Method for Heat of Combustion of
Liquid Hydrocarbon Fuels by Bomb Calorimeter, for ss. NR 440.19 (7)
(g) and 440.46 (7) (f), and for 40 C.F.R. pt. 60, Appendix A, Method 19,
pars. 2.2.3, and 5.2.2.

10.ASTM D396-78, Standard Specifications for Fuel Oils, for ss. NR
440.27 (2) (g) and 440.28 (2) (f).

11. ASTM D2880-78, Standard Specification for Gas Turbine Fuel
Oils, for ss. NR 440.27 (2) (g), 440.28 (2) (f), and 440.50 (6) (b)2.

12.ASTM D975-78, Standard Specification for Diesel Fuel Oils, for ss,
NR 440.27 (2) (g) and 440.28 (2) (f).

13. ASTM D323-72 (Reapproved 1977), Standard Test Method for
Vapor Pressure of Petroleum Products (Reid Method), for ss. NR 440.27
(2) (i) and 440.28 (2) (h).

14. ASTM A99-76, Standard Specification for Ferromanganese, for s.
NR 440.43 (2) (v).

15. ASTM A483-64 (Reapproved 1974), Standard Specification for
Silicomanganese, for s. NR 440.43 (2) (q).

16.ASTM A101-73, Standard Specification for Ferrochromium, for s.
NR 440.43 (2) (o).

17. ASTM A100-69, (Reapproved 1974), Standard Specification for
Ferrosilicon, for s. NR 440.43 (2) (k) and (t).

18. ASTM A482-76, Standard Specification for Ferrochromesilicon,
for s. NR 440.43 (2) (i).

19. ASTM A495-76, Standard Specification for Calcium - Silicon and
Calcium Manganese-Silicon, for s. NR 440.43 (2) (c).

20. ASTM D1072-56 (Reapproved 1975), Standard Test Method for
Total Sulfur in Fuel Gases, for s. NR 440.50 (6) (b) 2.

21. ASTM D2986-71 (Reapproved 1978), Standard Method for Eval-
uation of Air, Assay Media by the Monodisperse DOP (Dioctyl Phtha-
late) Smoke Test, for 40 C.F.R. pt. 60, Appendix A, Method 5, par.
3.1.1., Method 12, par. 4.1.1., and Method 17, par. 3.1.1.

22. ASTM D1193-77, Standard Specification for Reagent Water, for
40 C.F.R. pt. 60, Appendix A, Method 6, par. 3.1.1., Method 7, par.
3.2.2., Method 8, par. 3.1.3., and Method 12, par. 41.3.

23. [Reserved]

24. ASTM D2234-76, Standard Methods for Collection of a Gross
Sample of Coal, for 40 C.F.R. pt. 60, Appendix A, Method 19, par. 2.1.1.

25.ASTM D3173-73, Standard Test Method for Moisture in the Anal-
ysis Sample of Coal and Coke, for 40 C.F.R. pt. 60, Appendix A, Method
19, par. 2.1.3.
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26. ASTM D3177-75, Standard Test Methods for Total Sulfur in the
Analysis Sample of Coal and Coke, for 40 C.F.R. pt. 60, Appendix A,
Method 19, par. 2.1.3.

27. ASTM D2013-72, Standard Method for Preparing Coal Samples
for Analysis, for 40 C.F.R. pt. 60, Appendix A, Method 19, par. 2.1.3.

( 28. ASTM D270-65 (Reapproved 1975), Standard Method of Sam-
pling Petroleum and Petroleum Products, for 40 C.F.R. pt. 60, Appendix
A, Method 19, par. 2.2.1.

29. [Reserved]

30. ASTM D1475-60 (Reapproved 1980), Standard Test Method for
Density of Paint, Varnish, Lacquer, and Related Products, for s. NR
440.56 (6) (d)1., and for 40 C.F.R. pt. 60, Appendix A, Method 24, par.
2.1., and Method 24A, par. 2.2.

31. ASTM D2369-81, Standard Test Method for Volatile Content of
Coatings, for 40 C.E.R. pt. 60, Appendix A, Method 24, par. 2.2.

32.ASTM 1)3792-79, Standard Method for Water Content of Water-
Reducible Paints by Direct Injection into a Gas Chromatograph, for 40
C.F.R: pt. 60, Appendix A, Method 24, par. 2.3.

33. ASTM D4017-81, Standard Test Method for Water in Paints and
Paint Materials by the Karl Fischer Titration Method, for 40 C.F.R. pt.
60, Appendix A, Method 24, par. 2.4.

(b) The following material is available for purchase from the Associa-
tion of Official Analytical Chemists, 1111 North 19th Street, Suite 210,
Arlington, Virginia 22209.

1. AOAC Method 9, Official Methods of Analysis of the Association of
Official Analytical Chemists, 11th edition, 1970, pp. 11-12, for ss, NR
440.37 (5) (d)2., 440.28 (5) (d)2., 440.39 (5) (d)2., 440.40 (5) (d)2., and
440.41 (5) (f)2.

2. [Reserved]

(c) The following material is available for purchase from the American
Petroleum Institute, 2101 L Street, N.W., Washington, D.C. 20037.

1. API Publication 2517, Evaporation Loss from External Floating-
Roof Tanks, Second Edition, February 1980, for ss. NR 440.27 (2) and
(4) (b), 440.28 (2) and (6) (b), and 440.46 (2).

2. [Reserved]

(d) The following material is available for purchase from the Technical
Association of the Pulp and Paper Industry (TAPPI), Dunwoody Park,
Atlanta, Georgia 30341.

1. TAPPI Method T624 os-68, for s. NR 440.45 (6) (d)4.

2. [Reserved]

(e) The following material is available for purchase from American
Public Health Association, Inc., 1015 18th Street, N.W., Washington,
D.C. 20036.
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1.224 G, Method for Solid and Semisolid Samples, Standard Methods
for the Examination of Water and Wastewater, Thirteenth Edition,
1971, pp. 539-41, for s. NR 440.32 (5) (c)2.

2. [Reserved]

(f) The following material is available from the U.S. Government 	 ^.
Printing Office, Washington, D.C. 20402

1. The Standard Industrial Classification Manual, 1972, as amended
by the 1977 Supplement (U.S. Government Printing O ffice Stock num-
bers 4101-0066 and 003-005-00176-0, respectively), for s. NR 440.46 (2)
(c), (d), (i) and (1).

lfistory: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.18 severability. History: Cr. Register, January, 1984, No. 337, eff.2-1-84; r. under s.
13.93 (2m) (b) 16, Stats., Register, September, 1986, No. 369.

NR 440.19 Fossil-fuel- fired steam generators for which construction is
commenced after August 17, 1971. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The affected facilities to which the provisions
of this section apply are:

1. Each fossil-fuel-fired steam generating unit of more than 73 mega-
watts heat input rate (250 million Btu per hour),

2. Each fossil-fuel and hood-residue-fired steam generating unit capa-
ble of firing fossil fuel at a heat input rate of more than 73 megawatts
(260 million Btu per hour).

(b) Any change to an existing fossil-fuel-fired steam generating unit to
accommodate the use of combustible materials other than fossil fuels as
defined in this section shall not bring that unit under the applicability of
this section.

(c) Except as provided in par. (d), any facility under par. (a) that com-
menced construction or modification after August 17, 1971, is subject to
the requirements of this section.

(d) The requirements of subs. (5) (a) 4. and 5., (b) and (d), and (6) (f)
4.f. are applicable to lignite-fired steam generating units that com-
menced construction or modi fication after December 22, 1976.

(e) Any facility covered under s. NR 440.20 is not covered under this
section:

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s, NR 440.02.

.(a) "Coal" means all solid fuels classified as anthracite, bituminous,
subbituminous, or lignite by ASTM D388-77, incorporated by reference
in s. NR 440.17.

(b) "Coal refuse" means waste-products of coal mining, cleaning and
coal preparation operations (e.g. culm, gob, etc.) containing coal, matrix
material , clay and other organic and inorganic material.

(c) "Fossil fuel' means natural gas, petroleum, coal and any form of
solid, liquid or gaseous fuel derived from such materials for the purpose
of creating useful heat.
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(d) "Fossil-fuel and wood-residue-fired steam generating unit" means
a furnace or boiler used in the process of burning fossil fuel and wood
residue for the purpose of producing steam by heat transfer.

(e) ">3 omil-fuel-fired steam generating unit" means a furnace or boiler
used in the process of burning fossil fuel for the purpose of producing
steam by heat transfer.

(f) "Wood residue" means bark, sawdust, slabs, chips, shavings, mill
trim and other wood products derived from wood processing and forest
management operations.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any affected facil-
ity any gases which:

1. Contain particulate matter in excess of 43 nanograms per joule heat
input (0.10 lb per million Btu) derived from fossil fuel or fossil fuel and
wood residue.

2. Exhibit greater than 20% opacity except for one 6-minute period
per hour of not more than 27% opacity.

(b) [Reserved]

(4) STANDARD FOR SULFUR DIOXIDE. (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any affected facility any
gases which contain sulfur dioxide in excess of:

1.340 nanograms per joule heat input (0.80 lb per million Btu) derived
from liquid fossil fuel or liquid fossil fuel and wood residue.

2.620 nanograms per joule heat input (1.2 lb per million Btu) derived
from solid fossil fuel or solid fossil fuel and wood residue.

(b) When different fossil fuels are burned simultaneously in any combi-
nation, the applicable standard (in ngJJ) shall be determined by prora-
tion using the following formula: .

PSS02 = [y (340) + z(520)11y+z

in which:

PSso2 is the prorated standard for sulfur dioxide when burning differ-
ent fuels simultaneously, in nanograms per joule heat input derived from
all fossil fuels fired or from all fossil fuels and wood residue fired

y is the percentage of total heat input derived from liquid fossil fuel

z is the percentage of total heat input derived from solid fossil fuel

(c) Compliance shall be based on the total heat input from all fossil
fuels burned, including gaseous fuels.

(5) STANDARD FOR NITROGEN OXIDES. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any affected facil-
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ity any gases which contain nitrogen oxides, expressed as NO2 in excess
of:

1. 86 nanograms per joule heat input (0.20 lb per million Btu) derived
from gaseous fossil fuel or gaseous fossil fuel and wood residue.

2.130 nanograms per joule heat input (0.30 lb per million Btu) derived
from liquid fossil fuel or liquid fossil fuel and wood residue. 	 {

3.300 nanograms per joule heat input (0.70 lb per million Btu) derived
from solid fossil fuel or solid fossil fuel and wood residue (except lignite or
a solid fuel containing 26%, by weight, or more of coal refuse).

4.260 nanograms per joule heat input (0.60 lb per million Btu) derived
from lignite or lignite and wood residue, except as provided under subd.
5.

6.340 nanograms per joule heat input (0.80 lb per million Btu) derived
from lignite which is mined in North Dakota, South Dakota or Montana
and which is burned in a cyclone-fired unit.

(b) Except as provided under pars. (c) and (d), when different fossil
fuels are burned simultaneously in any combination, the applicable stan-
dard (in ng/J) is determined by proration using the following formula:

w(260)+ x(86)+ (130)+z(300)
PSNOx =

w+x+y+z

in which:

PSNox is the prorated standard for nitrogen oxides when burning dif-
ferent fuels simultaneously, in nanograms per joule heat input derived
from all fossil fuels fired or from all fossil fuels and wood residue fired

w is the percentage of total heat input derived from lignite

x is the percentage of total heat input derived from gaseous fossil fuel

y is the percentage of total heat input derived from liquid fossil fuel

z is the percentage of total heat input derived from solid fossil fuel
(except lignite)

(c) When a fossil fuel containing at least 26%, by weight, of coal refuse
is burned in combination with gaseous, liquid or other solid fossil fuel or
wood residue, the standard for nitrogen oxides does not apply.

(d) Cyclone-fired units which burn fuels containing at least 26% of
lignite that is mined in North Dakota, South Dakota or Montana remain
subject to par. (a)6. regardless of the types of fuel combusted in combi-
nation with that lignite.

(6) EMISSION AND FUEL MONITORING. (a) Each owner or operator shall
install, calibrate, maintain and operate continuous monitoring systems
for measuring the opacity of emissions, sulfur dioxide emissions, nitrogen
oxides emissions, and either oxygen or carbon dioxide except as provided
in par. (b).
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(b) Certain of the continuous monitoring system requirements under
par. (a) do not apply to owners or operators under the following condi-
tions:

1. For a fossil-fuel-fired steam generator that burns only gaseous fossil
fuel, continuous monitoring systems for measuring the opacity of emis-
sions and sulfur dioxide emissions are not required.

2. For a fossil-fuel-fired steam generator that does not use a flue gas
desulfurization device, a continuous monitoring system for measuring
sufur dioxide emissions is not required if the owner or operator monitors
sulfur dioxide emissions by fuel sampling and analysis under par. (d).

3, Notwithstanding s. NR 440.13 (2), installation of a continuous
monitoring system for nitrogen oxides may be delayed until after the
initial performance tests under s. NR 440.08 have been conducted. If the
owner or operator demonstrates during the performance test that emis-
sions of nitrogen oxides are less than 70% of the applicable standards in
sub. (5), a continuous monitoring system for measuring nitrogen oxides
emissions is not required. If the initial performance test results show that
nitrogen oxide emissions are greater than 70% of the applicable stan-
dard, the owner or operator shall install a continuous monitoring system
for nitrogen oxides within one year after the date of the initial perform-
ance tests under s. NR 440.08 and comply with all other applicable moni-
toring requirements under this chapter.

4. If an owner or operator does not install any continuous monitoring
systems for sulfur oxides and nitrogen oxides, as provided under subds. 1.
and 3. or subds, 2, and 3., a continuous monitoring system for measuring
either oxygen or carbon dioxide is not required.

(c) For performance evaluations under s. NR 44013 (3) and calibra-
tion checks under s. NR 440.13 (4), the following procedures shall be
used:

1.Methods 6 or 6C and 7,7A, 7C, 7D or 7E of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 440.17, as applicable, shall be
used for conducting performance evaluations of sulfur dioxide and nitro-
gen oxides continuous monitoring systems. :

2. Sulfur dioxide or nitric oxide, as applicable, shall be used for prepar-
ing calibration gas mixtures under Performance Specification 2 of 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440,17.

3. For affected facilities burning fossil fuel, the span value for a contin-
uous monitoring system measuring the opacity of emissions shall be 80,
90 or 100% and for a continuous monitoring system measuring sulfur
oxides or nitrogen oxides the span value shall be determined as follows:
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[In parts per million]

SPAN VALUE FOR SULFUR 	 SPAN VALUE FOR
FOSSIL FUEL	 DIOXIDE	 NITROGEN OXIDES

Gas.............................	 not applicable	 500
Liquid ........................ 	 1,000	 500
Solid ...........................	 11500	 500
Combinations ............. 	 1,000y + 1,5002	 500(x+y) + 1,000Z

in which;
x is the fraction of total heat input derived from gaseous fossil fuel
y is the fraction of total heat input derived from liquid fossil fuel
z is the fraction of total heat input derived from solid fossil fuel

4. Allspan values computed under subd. 3, for burning combinations
of fossil fuels shall be rounded to the nearest 500 ppm.

5. For a fossil-fuel-fired steam generator that simultaneously burns
fossil fuel and nonfossil fuel, the span value of all continuous monitoring
systems shall be subject to the department's approval.

(d) [Reserved]

(e) For any continuous monitoring system installed under par. (a), the
conversion procedures of this paragraph shall be used to convert the con-
tinuous monitoring data into units of the applicable standards (ng/J, lb/
million Btu).

1. When a continuous monitoring system for measuring oxygen is se-
lected, the measurement of the pollutant concentration and oxygen con-
centration shall each be on a consistent basis (wet or dry). Alternative
procedures approved by the department shall be used when measure-
ments are on a wet basis. When measurements are on a dry basis, the
following conversion procedures shall be used:

E = CF [20.9/20.9 - percent 021

where E, C, F, and percent 02 are determined under par. (f).

2. When a continuous monitoring system for measuring carbon dioxide
is selected, the measurement of the pollutant concentration and carbon
dioxide concentration shall each be on a consistent basis (wet or dry) and
the following conversion procedure shall be used:

E = CFe [100/percent CO2]

where E, C, Fe and percent CO2 are determined under par. (f).

(f) The values used in the equations under par. (e)1. and 2. are derived
as specified in this paragraph.

1. E = pollutant emissions, ng/J (lb/million Btu).

2. C pollutant concentration, ng/dscm (lb/dsef), determined by
multiplying the average concentration (ppm) for each one-hour period
by 4.15 x 104 M ng/dsem per ppm (2.59 x 10-9 M lb/dsef per ppm)
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where M = pollutant molecular weight, g/g-mole (lb/lb-mole). M =
64.07 for sulfur dioxide and 46.01 for nitrogen oxides.

3. %02, %CO2 = oxygen or carbon dioxide volume (expressed as per-
cent), determined with equipment specified under par. (d).

4. F, Fe = a factor representing a ratio of the volume of dry flue gases
generated to the calorific value of the fuel combusted (F), and a factor
representing a ratio of the volume of carbon dioxide generated to the
calorific value of the fuel combusted (Fe), respectively. Values of F and
Fe are:

a. For anthracite coal as classified according to ASTM D388-77, incor-
porated by reference in s. NR 440.17, F = 2.723 x 10 -17 dsem J (10,140
dsef/million Btu) and Fe=0.532 x 10-17 scm CO2/J (1,980 scflCO2/mil-
lion Btu).

b. For subbituminous and bituminous coal as classified according to
ASTM D388-77, incorporated by reference in s. NR 440.17, F = 2.637 x
10-7 dscm]J (9,820 dsef/million Btu) and Fe = 0,486 x 10 -7 scm CO2/J
1,810 scf 02/million Btu).

c. For liquid fossil fuels including crude, residual and distillate oils, F.
= 2.476 x 10-7 dscm/J (9,220 dsef/million Btu) and Fe = 0.384 x 104
scm CO2/J (1,430 scf CO2/million Btu).

d. For gaseous fossil fuels, F = 2,347 x 10 -7 dscm/J (8,740 dsef/million
Btu). For natural gas, propane and butane fuels, Fe = 0.279 x 10 -7 scm
CO2/J (1,040 scf CO2/million Btu) for natural gas, 0.322 x 10 -7 scm
CO2/J (1,200 scf CO2/million Btu) for propane, and 0.338 x 10 -7 scm
CO2/J (1,260 scf CO2/million Btu) for butane.

e, For bark, F = 2.589 x 10,7 dsem/J (9,640 dscf/million Btu) and Fe
= 0.500 x 10-7 scm CO2/J (1,840 scf CO2/million Btu). For wood residue
other than bark, F = 2.492 x 10 -7 dscm/J (9,280 dsef/million Btu) and
Fe = 0.494 x 10 -7 scm CO2/J (1,860 scf CO2/mi111on Btu).

f. For lignite coal as classified according to ASTM D388-77, incorpo-
rated by reference in s. NR 440.17, F = 2.659 x 10 -7 dsem/J (9900 dscf/
million Btu) and Fe = 0.516 x 10-7 scm CO2/J (1,920 scf CO2/mi)lion
Btu).

5. The owner or operator may use the following equation to determine
an F factor (dsem/J or dsef/million Btu) on a dry basis (if it is desired to
calculate F on a wet basis, consult the department) or Fe factor (sem
CO2/J, or scf CO2/million Btu) on either basis in lieu of the F or Fe fac-
tors specified in subd. 4.:

F —	 10' 1227.2 (pet. H)+95.5 (pct. C)+35.6 (pet. S) +8.7 (pct. N)-28.7 (pet.o)]'

GCV

F, = 2.0 x 10' (pct. C)

GCV

(S1 units)
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F= 10 [3.64(%H)+1,63(%C)+0.57(%S)+0.14(%N)-0.46(%O)1

(English units)

F^ = 20.0(%Q
Gov

(SI units)

F, = 321 x 103(%C)

GCV

(English units)

a, H, C, S, N, and 0 are content by weight of hydrogen, carbon, sul-
fur, nitrogen, and oxygen (expressed as percent), respectively, as deter-
mined on the same basis as GCV by ultimate analysis of the fuel fired,
using ASTM method D3178-74 or D3176 ( solid fuels), or computed from
results using ASTM methods D1137-53(75), D1945-64(76), or D1946-77
(gaseous fuels) as applicable. These 5 ASTM methods are incorporated
by reference in s. NR 440.17.

b, GCV is the gross calorific value (kJ/ kg, Btu/]b) of the fuel com-
busted, determined by the ASTM test methods D2015-77 for solid fuels
and D1826-77 for gaseous fuels as applicable. These 2 ASTM methods
are incorporated by reference in s, NR 440,17,

c. For affected facilities which fire both fossil fuels and nonfossii fuels,
the F or Fe value shall be subject to the department's approval.

6. For affected facilities firing combinations of fossil fuels or fossil fuels
and wood residue, the F or Fe factors determined by subd. 4. or 5. shall be
prorated in accordance with the applicable formulas as follows:

	

n	 n

	

F = E	 XiFi or Fe =	 E	 Xi(F''e)i

	

1=1	 i=1

in which:
Xi is the fraction of total heat input derived from each type of fuel (e.g.

natural gas, bituminous coal, wood residue, etc.)

Fi or (Fc)i is the applicable F or Fe factor for each fuel type determined
in accordance with subd, 4, or 5.

n is the number of fuels being burned in combination

(g) For the purpose of reports required under s. NR 440.07(3), periods
of excess emissions that shall be reported are defined in this paragraph.

1.Opacity, Excess emissions are defined as any 6-minute period during
which the average opacity of emissions exceeds 20% opacity, except that
one 6-minute average per hour of up to 27% opacity need not be re-
ported,

2. Sulfur dioxide. Excess emissions for affected facilities are defined as:
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a. Any 3-hour period during which the average emissions (arithmetic
average of 3 contiguous one-hour periods) of sulfur dioxide as measured
by a continuous monitoring system exceed the applicable standard under
sub. (4).

3. Nitrogen oxides. Excess emissions for affected facilities using a con-
tinuous monitoring system for measuring nitrogen oxides are defined as
any 3-hour period during which the average emissions (arithmetic aver-
age of 3 contiguous one-hour periods) exceed the applicable standards
under sub. (5).

(7) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08(2), shall be used to determine compli-
ance with the standards as prescribed in subs. (3), (4) and (6) as follows:

1. Method 1 for selection of sampling site and sample traverses,

2. Method 3 or 3A for gas analysis to be used when applying Reference
Methods 6, 6 or 6C; and 7, 7A, 7C, 7D, or 7E,

3. Method 6 for concentration of particulate matter and the associated
moisture content,

4. Method 6 or 6C for concentration of SO2. Method 6A may be used
whenever Methods 6 or 6C and 3 or 3A data are used to determine the
S02 emission rate in ng/3, and

5. Method 7, 7A, 7C, 7D, or 7E for concentration of NOx.

(b) For Method 6 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, Method 1 shall be used to select the sampling
site and the number of traverse sampling points. The sampling time for
each run shall be at least 60 minutes and the minimum sampling volume
shall be 0.85 dscm (30 dsef) except that smaller sampling times or
volumes, when necessitated by process variables, or other factors, may
be approved by the department. The probe and filter holder heating Sys-
tems in the sampling train shall be set to provide a gas temperature no
greater than 433 K (320°F).

(c) For Methods 6, or 6C, and 7, 7A, 70, 7D, or 7E of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17, the sampling site
shall be the same as that selected for Method 5. The sampling point in
the duct shall be at the centroid of the cross section or at a point no closer
to the walls than 1 m (3.28 ft). For Method 6 the samples shall be ex-
tracted at a rate proportional to the gas velocity at the sampling point.

(d) For Method 6 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the minimum sampling time shall be 20 min-
utes and the minimum sampling volume 0.02 dscm (0.71 dsef) for each
sample. The arithmetic mean of 2 samples shall constitute one run. Sam-
ples shall be taken at approximately 30-minute intervals.

(e) For Method 7, 7A, 7C, 7D, or 7E of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17, each run shall consist of'at
least 4 grab samples taken at approximately 15-minute intervals. The
arithmetic mean of the samples shall constitute the run value. For
Method 7C or 7D each run shall consist of a 1-hour sample.
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(f) For each run using the methods specified by par. (a)3.,4. and 5., the
emissions expressed in ng/J (lb/million Btu) shall be determined by the
following procedure.

E ^ CF(20.9/20.9 — percent 02)
where:

1. E = pollutant emission ng/J (]b/million Btu).

2. C = pollutant concentration, ng/dscm (ib/dsef), determined by
Method 5, 6, 6C, 7, 7A, 7C, 7 1), or 7E.

3. Percent 02 = Oxygen content by volume (expressed as percent),
dry basis. Percent oxygen shall be determined by using the integrated or
grab sampling and analysis procedures of Method 3 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s, NR 440.17, as applicable, or
by using Method 3C. Oxygen samples shall be obtained as follows:

a. For determination of sulfur dioxide by Method 6 or 6C and nitrogen
oxides emissions by Method 7, 7A, 7C, 7D, or 7E, the oxygen sample
shall be obtained simultaneously at the same point in the duct. For
Method 7 or 7A the oxygen sample shall be obtained using the grab sam-
pling and analysis procedures of Method 3 or 3C.

b. For determination of particulate emissions, the oxygen sample shall
be obtained simultaneously by traversing the duct at the same sampling
location used for each run of Method 5 under par. (b). Method 1 shall be
used for selection of the number of traverse points except that no more
than 12 sample points are required.

4. F ^ a factor as determined in sub. (6) (f)4,, 6. or 6.

(g) When combinations of fossil fuels or fossil fuel and wood residue
are fired, the heat input, expressed in watts (Btu/hr), is determined dur-
ing each testing period by multiplying the gross calorific value of each
fuel fired (in J/kg or Btu/lb) by the rate of each fuel burned (in kg sec or
lb/hr). Gross calorific values are determined in accordance with ASTM
methods D2015-77 (solid fuels), D240-76 (liquid fuels), or D1826-77
(gaseous fuels) as applicable. These 3 ASTM methods are incorporated
by reference in s. NR 440,17. The method used to determine calorific
value of wood residue shall be approved by the department. The owner
or operator shall determine the rate of fuels burned during each testing
period by suitable methods and shall confirm the rate by a material bal-
ance over the steam generation system.

History: Cr. Register, January, 1984, No. 337, eff. 2 .1-84; am. (6) (e) I., (7) (a) 2., 4. and 5.,
(7) (c), (e), (f) 2., 3. (intro.) and a., Register, September, 1986, No. 369, eff. 10-1.86.

NR 440.20 Electric steam generating units for Which construction is com-
menced after September 18,1978, (1) APPLICABILITY AND DESIGNATION OF
AFFECTED FACILITY. (a) The affected facility to which this section applies
is each electric utility steam generating unit:

1. That is capable of combusting more than 73 megawatts (250 million
Btu/hour) heat input of fossil fuel, either alone or in combination with
any other fuel; and

2. For which construction or modification is commenced after Septem
ber 18, 1978.
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(b) This section applies to electric utility combined cycle gas turbines
that are capable of combusting more than 73 megawatts (250 million
Btulhour) heat input of fossil fuel in the steam generator. Only emissions
resulting from combustion of fuels in the steam generating unit are sub-
ject to this section.

Note. The gas turbine emissions are subject to s. NR 440.60.

(c) Any change to an existing fossil-fuel-fired steam generating unit to
accommodate the use of combustible materials, other than fossil fuels,
will not bring that unit under the applicability of this section,

(d) Any change to an existing steam generating unit originally de-
signed to fire gaseous or liquid fossil fuels, to accommodate the use of any
other fuel (fossil or nonfossil) will not bring that unit under the applica-
bility of this section,

(2) DEF1N1T1oNS. As used in this section, all terms not defined in this
subsection have the meaning given them in s, NR 440.02.

(a) "24-hour period" means the period of time between 12:01 a.m. and
12:00 midnight.

(b) "Anthracite" means coal that is classified as anthracite according
to the American Society of Testing and Materials (ASTM) Standard
Specification for Classification of Coals by Rank D388-77, incorporated
by reference in s. NR 440.17.

(c) "Available purchase power" means the lesser of the following;

1. The sum of available system capacity in all neighboring companies.

2: The sum of the rated capacities of the power interconnection devices
between the principal company and all neighboring companies, minus
the sum of the electric power load on these interconnections.

3. The rated capacity of the power transmission lines between the
power interconnection devices and the electric generating units (the unit
in the principal company that has the malfunctioning flue gas desulfuri-
zation system and the unit or units in the neighboring company supply-
ing replacement electrical power) less the electric power load on these
transmission lines.

(d) "Available system capacity" means the capacity determined by
subtracting the system load and the system emergency reserves from the
net system capacity.

(e) "Boiler operating day" means a 24-hour period during which fossil
fuel is combusted in a steam generating unit for the entire 24 hours.

(f) "Coal refuse" means waste products of coal mining, physical coal
cleaning, and coal preparation operations (e.g. culm, gob, etc.) contain-
ing coal, matrix material, clay, and other organic and inorganic material.

(g) "Combined cycle gas turbine" means a stationary turbine combus-
tion system where heat from the turbine exhaust gases is recovered by a
steam generating unit.

(h) "Electric utility combined cycle gas turbine" means any combined
cycle gas turbine used for electric generation that is constructed for the
purpose of supplying more than one-third of its potential electric output
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capacity and more than 25 MW electrical output to any utility power
distribution system for sale. Any steam distribution system that is con-
structed for the purpose of providing steam to a steam-electric generator
that would produce electrical power for sale is also considered in deter-
mining the electrical energy output capacity of the affected facility.

(i) "Electric utility company" means the largest interconnected or- 	 {
ganization, business or governmental entity that generates electric
power for sale (e.g., a holding company with operating subsidiary com-
panies).

(j) "1lectric utility steam generating unit" means any steam electric
generating unit that is constructed for the purpose of supplying more
than one-third of its potential electric output capacity and more than 25
MW electrical output to any utility power distribution system for sale.
Any steam supplied to a steam distribution system for the purpose of
providing steam to a steam-electric generator that would produce elec-
trical energy for sale is also considered in determining the electrical en-
ergy output capacity of the affected facility.

(k) "Emergency condition" means that period of time when:

1.The electric generation output of an affected facility with a malfunc-
tioning flue gas desulfurization system cannot be reduced or electrical
output must be increased because:

a, All available system capacity in the principal company intercon-
nected with the affected facility is being operated, and

b. All available purchase power interconnected with the affected facil-
ity is being obtained, or

2. The electric generation demand is being shifted as quickly as possi-
ble from an affected facility with a malfunctioning flue gas desulfuriza-
tion system to one or more electrical generating units held in reserve by
the principal company or by a neighboring company, or

3. An affected facility with a malfunctioning flue gas desulfurization
system becomes the only available unit to maintain a part or all of the
principal company's system emergency reserves and the unit is operated
in spinning reserve at the lowest practical electric generation load con-
sistent with not causing significant physical damage to the unit. If the
unit is operated at a higher load to meet load demand, an emergency
condition would not exist unless the conditions under subd. 1. apply.

(1) "Fossil fuel" means natural gas, petroleum, coal, and any form of
solid, liquid or gaseous fuel derived from such material for the purpose of
creating useful heat.

(m) "Interconnected" means that 2 or more electric generating units
are electrically tied together by a network of power transmission lines,
and other power transmission equipment.

(n) "Lignite" means coal that is classified as lignite A or B according to
the American Society of Testing and Materials (ASTM) Standard Speci-
fication for Classification of Coals by Rank D388-77, incorporated by
reference in s. NR 440.17.
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES	 203
NR 440

(o) "Neighboring company" means any one of those electric utility
companies with one or more electric power interconnections to the prin-
cipal company and which have geographically adjoining service areas.

(p) "Net system capacity" means the sum of the net electric generat-
ing capability (not necessarily equal to rated capacity) of all electric gen-
erating equipment owned by an electric utility company (including
steam generating units, internal combustion engines, gas turbines, nu-
clear units, hydroelectric units, and all other electric generating equip-
ment) plus firm contractual purchases that are interconnected to the af-
fected facility that has the malfunctioning flue gas desulfurization
system. The electric generating capability of equipment under multiple
ownership is prorated based on ownership unless the proportional enti-
tlement to electric output is otherwise established by contractual ar-
rangement.

(q) "Potential combustion concentration" means the theoretical emis-
sions (ng/J, lb/million Btu heat input) that would result from combus-
tion of a fuel in an uncleared state without emission control systems)
and:

1. For particulate matter is:

a. 3,000 ng/J (7.0 lb/million Btu) heat input for solid fuel; and

b. 76 ng/J (0.17 lb/million Btu) heat input for liquid fuels.

2. For sulfur dioxide is determined under sub. (9) (b).

3. For nitrogen oxides is:

a. 290 ng/J (0.671b/million Btu) heat input for gaseous fuels;

b. 310 ng/J (0.72 lb/million Btu) heat input for liquid fuels; and

c. 990 ng/J (2.30 lb/million Btu) heat input for solid fuels.

(r) "Potential electrical output capacity" means 33% of the maximum
design heat input capacity of the system generating unit (e.g., a steam
generating unit with a 100-MW (340 million Btu/hr) fossil-fuel heat in-
put capacity would have a 33-MW potential electrical output capacity).
For electric utility combined cycle gas turbines the potential electrical
output capacity is determined on the basis of the fossil-fuel firing capac-
ity of the steam generator exclusive of the heat input and electrical
power contribution by the gas turbine.

(s) "Principal company" means the electric utility company which
owns the affected facility.

(t) "Resource recovery unit" means a facility that combusts more
than 75% nonfossil fuel on a quarterly (calendar) heat input basis,

(u) "Solid-derived fuel' means any solid, liquid or gaseous fuel derived
from solid fuel for the purpose of creating useful heat and includes, but is
not limited to, solvent refined coal, liquified coal and gasified coal,

(v) "Spare flue gas desulfurization system module" means a separate
system of sulfur dioxide emission control equipment capable of treating
an amount of flue gas equal to the total amount of flue gas generated by
an affected facility when operated at maximum capacity divided by the
total number of nonspare flue gas desulfurization modules in the system.
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(w) "Spinning reserve" means the sum of the unutilized net generating
capability of all units of the electric utility company that are synchro-
nized to the power distribution system and that are capable of immedi-
ately accepting additional load, The electric generating capability of
equipment under multiple ownership shall be prorated based on owner-
ship unless the proportional entitlement to electric output is otherwise
established by contractual arrangement.

(x) "Steam generating unit" means any furnace, boiler, or other device
used for combusting fuel for the purpose of producing steam including
fossil-fuel-fired steam generators associated with combined cycle gas tur-
bines but nuclear steam generators are not included.

(y) "Subbituminbus coal" means coal that is classified as subbitumi-
nous A, B or C according to the American Society of Testing and Materi-
als (ASTM) Standard Specification for Classification of Coals by Rank
D388-77, incorporated by reference in s. NR 440.17,

(z) "System emergency reserves" means an amount of electric gener-
ating capacity equivalent to the rated capacity of the single largest elec-
tric generating unit in the electric utility company (including steam gen-
erating units, internal combustion engines, gas turbines, nuclear units,
hydroelectric units and all other electric generating equipment) which is
interconnected with the affected facility that has the malfunctioning flue
gas desulfurization system. The electric generating capability of equip-
ment under multiple ownership shall be prorated based on ownership un-
less the proportional entitlement to electric output is otherwise estab-
lished by contractual arrangement.

(zm) "System load" means the entire electric demand of an electric
utility company's service area interconnected with the affected facility
that has the malfunctioning flue gas desulfurization system plus firm
contractual sales to other electric utility companies. Sales to other elec-
tric utility companies (e,g„ emergency power) not on a firm contractual
basis may also be included in the system load when no available system
capacity exists in the electric utility company to which the power is sup-
plied for sale;

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted under s. NR 440.08
is completed, no owner or operator subject to the provisions of this sec-
tion may cause to be discharged into the atmosphere from any affected
facility any gases which contain particulate matter in excess of:

1. 13 ng/J (0.03 lb/million Btu) heat input derived from the combus-
tion of solid, liquid or gaseous fuel;

2. One percent of the potential combustion concentration (99% reduc-
tion) when combusting solid fuel; and

3.30% of potential combustion concentration (70% reduction) when
combusting liquid fuel.

(b) On and after the date the particulate matter performance test re-
quired to be conducted under s. NR 440.08 is completed, no owner or
operator subject to the provisions of this section may cause to be dis-
charged into the atmosphere from any affected facility any gases which
exhibit greater than 20% opacity (6-minute average), except for one 6-
minute period per hour of not more than 27% opacity.
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(4) STANDARD FOR SULFUR DIOXIDE, (a) On and after the date on which
the initial performance test required to be conducted under s. NR 440.08
is completed, no owner or operator subject to the provisions of this sec-
tion may cause to be discharged into the atmosphere from any affected
facility which combusts solid fuel or solid-derived fuel, except as pro-
vided under par. (c), (d), (f) or (h), any gases which contain sulfur diox-
ide in excess of:

1.520 ng/J (1,20 lb/million Btu) heat input and 10% of the potential
combustion concentration (90% reduction), or

2. 30% of the potential combustion concentration (70% reduction),
when emissions are less than 260 ng/J (0.60 lb/million Btu) heat input.

(b) On and after the date on which the initial performance test re-
quired to be conducted under s. NR 440.08 is completed, no owner or
operator subject to the provisions of this section may cause to be dis-
charged into the atmosphere from any affected facility which combusts
liquid or gaseous fuels (except for liquid or gaseous fuels derived from
solid fuels and as provided under par. (e) or (h) ), any gases which contain
sulfur dioxide in excess of:

1.340 ng/J (0.80 lb/million Btu) heat input and 10% of the potential
combustion concentration (90% reduction), or

2. 100% of the potential combustion concentration (zero percent re-
duction) when emissions are less than 86 ng/J (0.20 lb/million Btu) heat
input.

(c) On and after the date on which the initial performance test re-
quired to be conducted under s. NR 440.08 is complete, no owner or oper-
ator subject to the provisions of this section may cause to be discharged
into the atmosphere from any affected facility which combusts solid sol-
vent refined coal (SRC-1) any gases which contain sulfur dioxide in ex-
cess of 520 ng/J (1.20 lb/million Btu) heat input and 15% of the potential
combustion concentration (85% reduction) except as provided under
par. (f); compliance with the emission limitation is determined on a 30-
day rolling average basis and compliance with the percent reduction re-
quirement is determined on a 24-hour basis.

(d) Sulfur dioxide emissions shall be limited to no more than 520 ng/J
(1.20 lb/million Btu) heat input from any affected facility which:

1. Combusts 100% anthracite, or

2. is classified as a resource recovery facility.

(e) [Reserved]

(f) The emission reduction requirements under this subsection do not
apply to any affected facility that is operated under an 802 commercial
demonstration permit issued by the administrator in accordance with
the provisions of 40 C.F.R. s. 60.45a.

(g) Compliance with the emission limitation and percent reduction re-
quirements under this subsection are both determined on a 30-day roll-
ing average basis except as provided under par. (c).

(h) When different fuels are combusted simultaneously, the applicable
standard is determined by proration using the following formula:
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1. If emissions of sulfur dioxide to the atmosphere are greater than 260
ng/J (0.60 lb/million Btu) heat input;

Eso2 = [340 x + 620 y1/100 and

Pso2 = 10%

2. If emissions of sulfur dioxide to the atmosphere are equal to or less
than 260 ng/J (0,60 lb/million Btu) heat input:

Eso2 = [340 x + 620 y]/100 and

Ps02 = [90 x + 70 yJ/100

where:

Eso2 is the prorated sulfur dioxide emission limit (ng/J heat input)

Pso2 is the percentage of potential sulfur dioxide emission allowed
(percent reduction required = 100 -- Pso2)

x is the percentage of total heat input derived from the combustion of
liquid or gaseous fuels (excluding solid-derived fuels)

y is the percentage of total heat input derived from the combustion of
solid fuel (including solid-derived fuels)

(6) STANDARD FOR NITROGEN OXIDES. (a) On and after the date on
which the initial performance test required to be conducted under s. NR
440.08 is completed, no owner or operator subject to the provisions of
this section may cause to be discharged into the atmosphere from any
affected facility, except as provided under par. (b), any gases which con-
tain nitrogen oxides in excess of the following emission limits, based on a
30-day rolling average.

I. 'NO. emission limits'.

FUEL TYPE

Emission limit for heal input

ngJJ	 (lb/million Biu)

Gaseous fuels:
Coal-derived fuels ......................................................... 210 0.50
Allother fuels ............................................................... 86 0.20
Liquid fuels:
Coal-derived fuels ......................................................... 210 0.60
Shale	 oil .	 .............................................................. 210 0.60
Allother fuels ........ ...:................................................... 130 0.30
Solid fuels:
Coal-derived fuels.......	 ........................ 210 0.60
Any fuel containing more than 25%, by weight, coal

refuse .................. . ..... . .......... . ....... I .......................... ...
Any fuel containing more than 26%, by weight, lignite

if the lignite is mined in North Dakota, South Da-
{
1

kota, or Montana, and is combusted in a slag tap
furnace.	 .. 340 0.80

Lignite not subject to the 340 ng/J heat input emission
limit.	 ........	 .................................................... 260 0.60

Subbituminous coal., .................................................... 210 0.50
Bituminous coal ........................................................... 260 0.60
Anthracite coal ............................................................. 260 0.60
Ailother fuels ............................................................... 260 0.60

i Exempt from NO, standards and NO, monitoring requirements.
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2. `NOx reduction requirements'.

Percent reduction of potential
FUEL TYPE	 combustion concentration

Gaseous fuels ................................................................... 	 25
Liquidfuels... ......... ........................................................	 30
Solidfuels ........................................................................	 65

(b) The emission limitations under par. (a) do not apply to any af-
fected facility which is combusting coal-derived liquid fuel and is operat-
ing under a commercial demonstration permit issued by the administra-
tor in accordance with the provisions of 40 C.F,R, s. 60.45a.

(c)When 2 or more fuels are combusted simultaneously, the applicable
standard is determined by proration using the following formula:

ENo2 = [86 W + 130 X + 210 y + 260 z] /100
in which:

ENo2 is the applicable standard for nitrogen oxides when multiple fu-
els are combusted simultaneously (ng/J heat input)

W is the percentage of total heat input derived from the combustion of
fuels subject to the 86 ng/J heat input standard

X is the percentage of total heat input derived from the combustion of
fuels subject to the 130 ng/J heat input standard

y is the percentage of total heat input derived from the combustion of
fuels subject to the 210 ng/J heat input standard

z is the percentage of total heat input derived from the combustion of
fuels subject to the 260 ng/J heat input standard

(6) COMPLIANCE PROVISIONS. (a) Compliance with the particulate
matter emission limitation under sub. (3) (a)1. constitutes compliance
with the percent reduction requirements for particulate matter under
sub. (3) (a)2. and 3.

(b) Compliance with the nitrogen oxides emission limitation under
sub. (5) (a)1. constitutes compliance with the percent reduction require-
ments under sub. (5)(a)2.

(c) The particulate matter emissions standards under sub. (3) and the
nitrogen oxides emission standards under sub. (5) apply at all times ex-
cept during periods of startup, shutdown or malfunction, The sulfur di-
oxide emission standards under sub. (4) apply at all times except during
periods of startup, shutdown or when both emergency conditions exist
and the procedures under par. (d) are implemented.

(d) During emergency conditions in the principal company, an af-
fected facility with a malfunctioning flue gas desulfurization system may
be operated if sulfur dioxide emissions are minimized by:

1. Operating all operable flue gas desulfurization system modules, and
bringing back into operation any malfunctioned module as soon as re-
pairs are completed.
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2, Bypassing flue gases around only those flue gas desulfurization sys-
tem modules that have been taken out of operation because they were
incapable of any sulfur dioxide emission reduction or which would have
suffered signficant physical damage if they had remained in operation,
and

3. Designing, constructing and operating a spare flue gas desulfuriza-
tion system rnodule far an affected facility larger than 365 MW (1,250
million Btu^hr}heat input (approximately 125 MW electrical output ca-
pacity).The department may at its discretiott require the owner or oper-
ator within 60 days of notification to demonstrate spare module capabil-
ity. To demonstrate this capability, the .owner or operator shall
demonstrate compliance with the appropriate requirements under sub.
(4)(a), (b), (d) and (i} for any period of operation lasting from 24 hours
to 30 days when:

a. Any one flue gas desulfurization module is not operated.

b. The affected facility is operating at the maximum heat input rate,

c. The fuel fired during the 24-hour to 30-day period is representative
of the type and average sulfur content of fuel used over a typical 30-day
period, and

d. The owner or operator has given the department at least 30 days
notice of the date and period of time over which the demonstration will
be performed.

(e) After the initial performance test required under s. NR 440.08,
compliance with the sulfur dioxide emission limitations and percentage
reduction requirements under sub. (4) and the nitrogen oxides emission
limitations under sub. (5) shall be based on the average emission rate for
30 successive boiler operating days. A separate performance test is com-
pleted at the end of each boiler operating day after the initial perform-
ance test, and a now 30-day average emission rate for both sulfur dioxide
and nitrogen oxides and a now percent reduction of sulfur dioxide are
calculated to show compliance with the standards.

(f) For the initial performance test required under s. NR 440.08, com-
pliance with the sulfur dioxide emission limitations and percent reduc-
tion requirements under sub. (4) and the nitrogen oxides emission limita-
tion under sub. (5) shall be based on the average emission rates for sulfur
dioxide, nitrogen oxides, and percent reduction for sulfur dioxide for the
first 30 successive boiler operating days. The initial performance test is
the only test in which at least 30 days prior notice is required unless
otherwise specified by the department. The initial performance test shall
be scheduled so that the first boiler operating day of the 30 successive
boiler operating days is completed within 60 days after achieving the
maximum production rate at which the affected facility will be operated,
but not later than 180 days after initial startup of the facility.

(g) Compliance shall be determined by calculating the arithmetic av-
erage of all hourly emission rates for 802 and NOx for the 30 successive
boiler operating days, except for data obtained during startup, shut-
down, malfunction (NOx only) or emergency conditions (SO2 only).
Compliance with the percentage reduction requirement for 802 shall be
determined based on the average inlet and average outlet 802 emission
rates for the 30 successive boiler operating days,
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(h) If an owner or operator has not obtained the minimum quantity of
emission data as required under sub. (7), compliance of the affected facil-
ity with the emission requirements under subs. (4) and (5) for the day on
which the 30-day period ends may be determined by the department by
following the applicable procedures in sections 6.0 and 7.0 of Reference
Method 19,40 C.F.R. pt. 60, Appendix A, incorporated by reference in s.
NR 440.17.

(7) EMISSION MONITORING. (a) The owner or operator of an affected
facility shall install, calibrate, maintain and operate a continuous moni-
toring system, and record the output of the system, for measuring the
opacity of emissions discharged to the atmosphere, except where gaseous
fuel is the only fuel combusted. If opacity interference due to water drop-
lets exists in the stack (for example, from the use of a flue gas desulfuriza-
tion (FGD) system), the opacity shall be monitored upstream of the in-
terference (at the inlet to the FGD system). If opacity interference is
experienced at all locations (both at the inlet and outlet of the sulfur
dioxide control system), alternate parameters indicative of the particu-
late matter control system's performance shall be monitored (subject to
the approval of the department).

(b) The owner or operator of an affected facility shall install, calibrate,
maintain and operate a continuous monitoring system, and record the
output of the system, for measuring sulfur dioxide emissions, except
where natural gas is the only fuel combusted, as follows:

1. Sulfur dioxide emissions shall be monitored at both the inlet and
outlet of the sulfur dioxide control device.

2. For a facility which qualifies under the provisions of sub. (4)(d),
sulfur dioxide emissions shall only be monitored as discharged to the at-
mosphere.

3. An "as fired" fuel monitoring system (upstream of coal pulverizers)
meeting the requirements of Method 19, 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 44017, may be used to determine
potential sulfur dioxide emissions in place of a continuous sulfur dioxide
emission monitor at the inlet to the sulfur dioxide control device as re-
quired under subd. 1.

(c) The owner or operator of an affected facility shall install, calibrate,
maintain and operate a continuous monitoring system, and record the
output of the system for measuring nitrogen oxides emissions discharged
to the atmosphere.

(d) The owner or operator of an affected facility shall install, calibrate,
maintain and operate a continuous monitoring system, and record the
output of the system, for measuring the oxygen or carbon dioxide con-
tent of the flue gases at each location where sulfur dioxide or nitrogen
oxides emissions are monitored.

(e) The continuous monitoring systems under pars. (b), (c) and (d)
shall be operated and data recorded during all periods of operation of the
affected facility including period of startup, shutdown, malfunction or
emergency conditions, except for continuous monitoring system break-
downs, repairs, calibration checks and zero and span adjustments.

(f) When emission data are not obtained because of continuous moni-
toring system breakdowns, repairs, calibration checks and zero and span
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adjustments, emission data shall be obtained by using other monitoring
systems as approved by the department or the reference methods as de-
scribed in par. (h) to provide emission data for a minimum of 18 hours in
at least 22 out of 30 successive boiler operating days.

(g) The one-hour averages required under s. NR 440,13(8) shall be ex-
pressed in ng/J (lbs/million Btu) heat input and used to calculate the
average emission rates under sub, (6). The one-hour averages shall be
calculated using the data points required under s. NR 440.13(2). At least
2 data points shall be used to calculate the one-hour averages.

(h) Reference methods of Appendix A, 40 C.F.R. pt. 60, incorporated
by reference in s. NR 440.17, used to supplement continuous monitoring
system data to meet the minimum data requirements in par. (f) shall be
used as specified in this paragraph or otherwise approved by the depart-
ment.

1. Reference Methods 3 or 3A, 6 or 6C and 7, 7A, 7C, 7D, or 7E, as
applicable, shall be used. Method 6B may be used whenever Methods 6
or 6C and 3 or 3A data are required to determine the S02 emission rate in
ng/J. The sampling location or locations shall be the same as those speci-
fied for the continuous emission monitoring system,

2. For Method 6, the minimum sampling time shall be 20 minutes and
the minimum sampling volume shall be 0.02 dscm (0.71 dscf) for each
sample. Samples shall be taken at approximately 60-minute intervals.
Each sample represents a one-hour average.

3. For Method 7, 7A, 7C, 71), or 7E samples shall be taken at approxi-
mately 30 minute intervals. The arithmetic average of these consecutive
samples represent a one-hour average. For Method 7C or 7D each run
shall consist of a 1-hour sample.

4. For Method 3 the oxygen or carbon dioxide sample shall be taken for
each hour when continuous S02 and NOx data are taken or when Meth-
ods 6 or 60 and 7, 7A, 7C, 7D, or 7E are required. Each sample shall be
taken for a minimum of 30 minutes in each hour using the integrated bag
method specified in Method 3. Each sample represents a one-hour aver-
age.

5. F4 or each one-hour average, the emissions expressed in ng/J (lb/mil-
lion Btu) heat input shall be determined and used as needed to achieve
the minimum data requirements of par. (f).

(i) The procedures of this paragraph shall be used to conduct monitor-
ing system performance evaluations under s. NR 440.13 (3) and calibra-
tion checks under s. NR 440.13 (4).

1. Method 6, 6C, 7,7A, 7C, 7D, or 7E of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 44017, as applicable, shall be used for
conducting performance evaluations of sulfur dioxide and nitrogen ox-
ides continuous monitoring systems.

2. Sulfur dioxide or nitrogen dioxides, as applicable, shall be used for
preparing calibration gas mixtures under Performance Specification 2 of
40 C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17.

3. For affected facilities burning only fossil fuel, the span value for a
continuous monitoring system for measuring opacity shall be between 60
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and 80% and for a continuous monitoring system measuring nitrogen
oxides shall be determined as follows:

Span value for nitrogen
Fossil fuel	 oxides (ppm)

Gas.............................................................. 	 500
Liquid.........................................................	 500
Solid.	 .................................................. 	 1,000
Combination ............................................... 	 500(x+y) + 1,000z

where:
x is the fraction of total heat input derived from gaseous fossil fuel
y is the fraction of total heat input derived from liquid fossil fuel
z is the fraction of total heat input derived from solid fossil fuel

4. All span values computed under par. (b)3. for burning combinations
of fossil fuels shall be rounded to the nearest 500 ppm.

5. For affected facilities burning fossil fuel, alone or in combination
with nonfossil fuel, the span value of the sulfur dioxide continuous moni-
toring system..at the inlet to the sulfur dioxide control device shall be
125% of the maximum estimated hourly potential emissions of the fuel
fired, and the outlet of the sulfur dioxide control device shall be 50% of
maximum estimated hourly potential emissions of the fuel fired.

(8) COMPLIANCE DETERMINATION PROCEDURES AND METHODS. (a) The
following procedures and reference methods of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 440.17, shall be used to deter-
mine compliance with the standards for particulate matter under sub.
(3):

1. Method 3 or 3A is used for gas analysis when applying Method 5 or
17, and

2. Method 5 for determining particulate matter emissions and associ-
ated moisture content, but Method 1? may be used for stack gas temper-
atures less than 160°C (320°F),

S. For Methods 5 or 17, Method 1 shall be used to select the sampling
site and the number of traverse sampling points. The sampling time for
each run shall be at least 120 minutes and the minimum sampling volume
shall be 1.7 dscm (60 dscf) except that smaller sampling times or
volumes, when necessitated by process variables or other factors, may be
approved by the department.

4. For Method 5, the probe and filter holder heating system in the sam-
pling train shall be set to provide a gas temperature no greater than
160°C (320°F).

5. For determination of particulate emissions, the oxygen or carbon-
dioxide sample shall be obtained simultaneously with each run of
Method 5 or 17 by traversing the duct at the same sampling location.
Method 1 shall be used for selection of the number of traverse points
except that no more than 12 sample points are required.
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6. For each run using Method 5 or 17, the emission rate expressed in
ng/J heat input shall be determined using the oxygen or carbon-dioxide
measurements and particulate matter measurements obtained under this
subsection, the dry basis Fr -factor and the dry basis emission rate calcu-
lation procedure contained in Method 19.

7. Prior to the department's issuance of a particulate matter reference
method that does not experience sulfuric acid mist interference prob-
lems, particulate matter emissions may be sampled prior to a wet flue gas
desulfurization system.

(b) The following procedures and reference methods of 40 C.F.R. pt.
60, Appendix A, incorporated by reference in s. NR 440.17, shall be used
to determine compliance with the sulfur dioxide standards under sub.
(4)•

1. Determine the percent of potential combustion concentration (per-
cent PCC) emitted to the atmosphere as follows:

a. Fuel pretreatment (% Rf): Determine the percent reduction
achieved by any fuel pretreatment using the procedures in Method 19.
Calculate the average percent reduction for fuel pretreatment on a quar-
terly basis using fuel analysis data. The determination of percent Rf to
calculate the percent of potential combustion concentration emitted to
the atmosphere is optional. For purposes of determining compliance with
any percent reduction requirements under sub. (4), any reduction in po-:
tential S02 emissions resulting from the following processes may be
credited:

1) Fuel pretreatment (physical coal cleaning, hydrodesulfurization of
fuel oil, etc.),

2) Coal pulverizers, and

3) Bottom and flyash interactions.

b. Sulfur dioxide control system (%Rg): Determine the percent sulfur
dioxide reduction achieved by any sulfur dioxide control system using
emission rates measured before and after the control system, following
the procedures in Method 19, or, a combination of an "as fired" fuel mon-
itor and emission rates measured after the control system, following the
procedures in Method 19, When the "as fired" fuel monitor is used, the
percent reduction shall be calculated using the average emission rate
from the sulfur dioxide control device and the average S02 input rate
from the "as fired" fuel analysis for 30 successive boiler operating days.

c. Overall percent reduction (% Ito): Determine the overall percent
reduction using the results obtained in subpars. a. and b. following the
procedures in Method 19. Results shall be calculated for each 30-day per-
iod using the quarterly average percent sulfur reduction determined for
fuel pretreatment from the previous quarter and the sulfur dioxide con-
trol system for each 30-day period in the current quarter.

d. Percent emitted (% PCC): Calculate the percent of potential com-
bustion concentration emitted to the atmosphere using the following
equation: Percent P CC= 100-Percent Ro

2. Determine the sulfur dioxide emission rates following the proce-
dures in Method 19.
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(c) The procedures and methods outlined in Method 19 of 40 C.F.R.
pt. 60, Appendix A, incorporated by reference in s. NR 440.17, shall be
used in conjunction with the 30-day nitrogen-oxides emission data col-
lected under sub. (7) to determine compliance with the applicable nitro-
gen oxides standard under sub. (5).

(d) Electric utility combined cycle gas turbines shall be performance
tested for particulate matter, sulfur dioxide and nitrogen oxides using
the procedures of Method 19 of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17. The sulfur dioxide and nitrogen ox-
ides emission rates from the gas turbine used in Method 19 calculations
shall be determined when the gas turbine is performance tested under s.
NR 440.50. The potential uncontrolled particulate matter emissions rate
from a gas turbine is defined as 17 ng/J (0.04 lb/million Btu) heat input.

(9) REPORTING REQUIREMENTS. (a) For sulfur dioxide, nitrogen oxides
and particulate matter emissions, the performance test data from the
initial performance test and from the performance evaluation of the con-
tinuous monitors (including the transmissometer) shall be submitted to
the department.

(b) For sulfur dioxide and nitrogen oxides the following information
shall be reported to the department for each 24-hour period.

1. Calendar date.

2. The average sulfur dioxide and nitrogen oxide emission rates (ng/J
or lb/million Btu) for each 30 successive boiler operating days; ending
with the last 30-day period in the quarter; reasons for noncompliance
with the emission standards; and description of corrective actions taken.

3. Percent reduction of the potential combustion concentration of sul-
fur dioxide for each 30 successive boiler operating days, ending with the
last 30-day period in the quarter; reasons for noncompliance with the
standard; and description of corrective actions taken.

4. Identification of the boiler operating days for which pollutant or
dilutent data have not been obtained by an approved method for at least
18 hours of operation of the facility; justification for not obtaining suffi-
cient data; and description of corrective actions taken.

5. Identification of the times when emissions data have been excluded
from the calculation of average emission rates because of startup, shut-
down, malfunction (NOx only), emergency conditions (SO2 only) or
other reasons, and justification for excluding data for reasons other than
startup, shutdown, malfunction or emergency conditions.

6. Identification of "F" factor used for calculations, method of deter-
mination and type of fuel combusted.

7. Identification of times when hourly averages have been obtained
based on manual sampling methods.

8. Identification of the times when the pollutant concentration ex-
ceeded full span of the continuous monitoring system.

9. Description of any modifications to the continuous monitoring Sys-
tem which could affect the ability of the continuous monitoring system
to comply with Performance Specification 2 or 3 of 40 C.F.R. pt. 60, Ap-
pendix B, incorporated by reference in s. NR 440.17.
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(c) If the minimum quantity of emission data as required by sub. (7) is
not obtained for any 30 successive boiler operating days, the following
information obtained under the requirements of sub. (6)(h) shall be re-
ported to the department for that 30-day period:

1. The number of hourly averages available for outlet emissions rates
(no) and inlet emission rates (ni), as applicable.

2. The standard deviation of hourly averages for outlet emission rates
(So) and inlet emission rates (St), as applicable.

3. The lower confidence limit for the mean outlet emission rate (Eo*)
and the upper confidence limit for the mean inlet emission rate (E;*), as
applicable.

4. The applicable potential combustion concentration.

6. The ratio of the upper confidence limit for the mean outlet emission
rate (Eo*) and the allowable emission rate Mid), as applicable.

(d) If any standards under sub. (4) are exceeded during emergency
conditions because of control system malfunction, the owner or operator
of the affected facility shall submit a signed statement:

1. Indicating if emergency conditions existed and requirements under
sub. (6)(d) were met during each period, and

2. Listing the following information:

a. Time periods the emergency condition existed;

b. Electrical output and demand on the owner or operator's electric
utility system and the affected facility;

c. Amount of power purchased from interconnected neighboring utili-
tiy companies during the emergency period;

d. Percent reduction in emissions achieved,

e. Atmospheric emission rate (ng/J) of the pollutant discharged, and

f. Actions taken to correct control system malfunction.

(e) If fuel pretreatment credit toward the sulfur dioxide emission stan-
dard under sub. (4) is claimed, the owner or operator of the affected facil-
ity shall submit a signed statement:

1. Indicating what percentage cleaning credit was taken for the calen-
dar quarter, and whether the credit was determined in accordance with
the provisions of sub. (8) and Method 19 of 40 C.F.R. pt. 60, Appendix
A, incorporated by reference in s. NR 440.17; and

2. Listing the quantity, heat content, and date each pretreated fuel
shipment was received during the previous quarter; the name and loca-
tion of the fuel pretreatment facility; and the total quantity and total
heat content of all fuels received at the affected facility during the previ-
ous quarter.

(f) For any periods for which opacity, sulfur dioxide or nitrogen oxides
emissions data are not available, the owner or operator of the affected
facility shall submit a signed statement indicating if any changes were
made in operation of the emission control system during the period of
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data unavailability. Operations of the control system and affected facil-
ity during periods of data unavailability are to be compared with opera-
tion of the control system and affected facility before and following the
period of data unavailability.

(g) The owner or operator of the affected facility shall submit a signed
statement indicating whether:

1. The required continuous monitoring system calibration, span, and
drift checks or other periodic audits have or have not been performend as
specified.

2. The data used to show compliance was or was not obtained in ac-
cordance with approved methods and procedures of this chapter and is
representative of plant performance.

3. The minimum data requirements have or have not been met, or, the
minimum data requirements have not been met for errors that were una-
voidable, . .

4. Compliance with the standards has or has not been achieved during
the reporting period.

(h) For the purposes of the reports required under s. NR 440.07, peri-
ods of excess emissions are defined as all 6-minute periods during which
the average opacity exceeds the applicable opacity standards under sub.
(3)(b). Opacity levels in excess of the applicable opacity standard and
the date of such excesses shall be submitted to the department each cal-
endar quarter.

(i) The owner or operator of an affected facility shall submit the writ-
ten reports required under this subsection and ss. NR 440.01 to 440.15 to
the department for every calendar quarter. All quarterly reports shall be
postmarked by the 30th day following the end of each calendar quarter.

History: Cr. Register, January 1984, No. 337, eff. 2-144; am. (7) (h)1., 3., 4., (f)1, and (8)
(a) I., Register, September, 1994,No. 369, eff. 10-1-86.

NR 440.21 Incinerators. (1) APPLICABILITY AND DESIGNATION OF AF-
FECTED FACILITY. (a) The provisions of this section are applicable to each
incinerator of more than 45 metric tons per day charging rate (50 tons/
day), which is the affected facility.

(b) Any facility under par. (a) that commences construction or modifi-
cation after August 17, 1971, is subject to the requirements of this sec-
tion...

(2) DEFINITIONS, As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Day" means 24 hours.

(b) "Incinerator" means any furnace used in the process of burning
solid waste for the purpose of reducing the volume of the waste by re-
moving combustible matter.

(c)" "Solid waste" means refuse, more than 50% of which is municipal
type waste consisting of a mixture of paper, wood, yard wastes, food
wastes, plastics, leather, rubber and other combustibles, and noncom-
bustible materials such as glass and rack.
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(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any affected facil-
ity any gases which contain particulate matter in excess of 0.18 g/dsem
(0.08 gr/dscf) corrected to 12% CO2-

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any in-
cinerator subject to the provisions of this section shall record the daily
charging rates and hours of operation.

(b) [Reserved]

(5) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standard prescribed in sub. (3) as follows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 4 for gas analysis and calculation of excess air, using the
integrated sample technique.

(b) For Method 5 of 40 C.F.R:. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the minimum sample volume shall be 0.85 dscln (30.0
dscf) except that smaller sampling times or sample volumes, when neces-
sitated by process variables or other factors, may be approved by the
department.

(c) If a wet scrubber is used, the gas analysis sample shall reflect flue
gas conditions after the scrubber, allowing for carbon dioxide absorption
by sampling the gas on the scrubber inlet and outlet sides according to
either the procedure under subds. 1. through 5, or the procedure under
subds. 1., 2. and 6. as follows:

1. The outlet sampling site shall be the same as for the particulate mat-
ter measurement. The inlet site shall be selected according to Method 1
of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17, or as specified by the department.

2. Randomly select 9 sampling points within the cross-section at both
the inlet and outlet sampling sites. Use the first set of 3 for the first run,
the second set for the second run, and the third set for the third run,

3. Simultaneously with each particulate matter run, extract and ana-
lyze for CO2 and integrated gas sample according to Method 3 of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440,17,
traversing the 3 sample points and sampling at each point for equal in-
crements of time. Conduct the runs at both inlet and outlet sampling
sites.
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4. Measure the volumetric flow rate at the inlet during each particulate
matter run according to Method 2 of 40 C.F.R. pt. 60, Appendix A, in-
corporated by reference in s. NR 44017, using the full number of tra-
verse points. For the inlet make 2 full velocity traverses approximately
one hour apart during each run and average the results, The outlet volu-
metric flow rate may be determined from the particulate matter run
(Method 5).

5. Calculate the adjusted CO2 percentage using the following equa-
tion:

(% CO2)adi = (% CO2)di (Qdi/Qdo)

where;

(% COz)adf is the adjusted CO2 percentage which removes the effect of
CO2 absorption and dilution air

(% CO2)di is the percentage of CO2 measured before the scrubber, dry
basis

Qdi is the volumetric flow rate before the scrubber, average of 2 runs,
dscf/min (using Method 2 of 40 C.F.R. pt, 60, Appendix A, incorporated
by reference in s. NR 440.17)

Qdo is the volumetric flow rate after the scrubber, dsef/min (using
Methods 2 and 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by refer-
ence in s. NR 440.17)

6. Alternatively, the following procedures may be substituted for the
procedures under subds. 3., 4. and 5.

a. Simultaneously with each particulate matter run, extract and ana-
lyze for CO2, 02 and N2 an integrated gas sample according to Method 3
of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17, traversing the 3 sample points and sampling for equal increments
of time at each point. Conduct the runs at both the inlet and outlet sam-
pling sites.

b. After completing the analysis of the gas sample, calculate the per-
centage of excess air (% EA) for both the inlet and outlet sampling sites
using equation 3-1 in 40 C.F.R. pt. 60, Appendix A, incorporated by ref-
erence in s. NR 440.17.

c. Calculate the adjusted CO2 percentage using the following equation:

100 + (% EA)i

(%CO2)adi = (%CO2)di 100 + (% EA)o

where,
(% CO2)adi is the adjusted outlet CO2 percentage

(% CO2)di is the percentage of CO2 measured before the scrubber, dry
basis

(% EA)i is the percentage of excess air at the inlet

(% EA)o is the percentage of excess air at the outlet

(d) Particulate matter emissions, expressed in g/dsem, shall be cor-
rected to 12% CO2 by using the following formula:
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c12 = 12c/% CO2

where:

em is the concentration of particulate matter corrected to 12% CO2

c is the concentration of particulate matter as measured by Method 5
of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17

% CO2 is the percentage of CO2 measured by Method 3 of 40 C.F.R.
pt. 60, Appendix A, incorporated by reference in s, NR 440.17, or when
applicable, the adjusted outlet CO2 percentage as determined by par, (c)

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.22 Portland cemen€lan€3. {1} APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. (a The provisions of this section are appli-
cable to the following affected acilities in portland cement plants: Kiln,
clinker cooler, raw mill system, finish mill system, raw mill dryer, raw
material storage, clinker storage, finished product storage, conveyor
transfer points, bagging and bulk loading and unloading systems.

(b) Any facility under par. (a) that commences construction or modifi-
cation after August 17, 1971, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02,

(a) "Portland cement plant" means any facility manufacturing Port-
land cement by either the wet or dry process.

(b) (Reserved]

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any kiln any gases
which:

1. Contain particulate matter in excess of 0.15 kg per metric ton of feed
(dry basis) to the kiln (0.30 lb per ton).

2. Exhibit greater than 20% opacity.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any clinker cooler any gases which:

1, Contain particulate matter in excess of 0.050 kg per metric ton of
feed (dry basis) to the kiln (0.10 lb. per ton).

2. Exhibit 10% opacity, or greater.

(c) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any affected facility other than the kiln and clinker cooler any
gases which exhibit 10% opacity, or greater.
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(4) MONITORING OF OPERATIONS, (a) The owner or operator of any
portland cement plant subject to the provisions of this section shall
record the daily production . rates and kiln feed rates,

(b) [Reserved)

(5) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
{ C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,

except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1.Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the minimum sampling time and minimum
sample volume for each run, except when process variables or other fac-
tors justify otherwise to the satisfaction of the department, shall be as
follows:

1. 60 minutes and 0.85 dscm (30.0 dscf) for the kiln.

2. 60 minutes and 1.15 dscm (40.6 dscf) for the clinker cooler.

(c) Total kiln feed rate (except fuels), expressed in metric tons per hour
on a dry basis, shall be determined during each testing period by suitable
methods and shall be confirmed by a material balance over the produc-
tion system.

(d) For each run, particulate matter emissions, expressed in g/metric
ton of kiln feed, shall be determined by dividing the emission rate in g/hr
by the kiln feed rate. The emission rate shall be determined by the equa-
tion, g/hr= Qsx c, where Qs is the volumetric flow rate of the total effluent
in dsem/hr as determined in accordance with par. (a)3. and c is the par-
ticulate concentration in gfdsem as determined in accordance with par.
(a)1.

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.23 Nitric acid plants. (1) APPLICABILITY AND DESIGNATION OF
AFFECTED FACILITY. (a) The provisions of this section are applicable to
each nitric acid production unit, which is the affected facility.

(b) Any facility under par. (a) that commences construction or modifi-
cation after August 17, 1971, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Nitric acid production unit" means any facility producing weak
nitric acid by either the pressure or atmospheric pressure process.

(b) "Weak nitric acid" means acid which is 30 to 70% in strength.
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(3) STANDARD FOR NITROGEN OXIDES. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any affected facil-
ity any gases which:

1. Contain nitrogen oxides, expressed as NO2, in excess of 1.6 kg per
metric ton of acid produced (3.0 lb per ton), the production being ex-
pressed as 100% nitric acid.

2, Exhibit 10% opacity, or greater.

(b) [Reserved]

(4) EMISSION MONITORING. (a) A continuous monitoring system for the
measurement of nitrogen oxides shall be installed, calibrated, main-
tained and operated by the owner or operator. The pollutant gas used to
prepare calibration gas mixtures under Performance Specification 2 of 40
C.F.R. pt, 60, Appendix B, incorporated by reference in s. NR 440.17,
and for calibration checks under s. NR 440.13 shall be nitrogen dioxide
(NO2). The span shall be set at 500 ppm of nitrogen dioxide. Reference
Method 7, 7A, 713, 7C, or 7D of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in S. NR 440.17, shall be used for conducting monitor-
ing system performance evaluations under s. NR 440.13 (3).

(b) The owner or operator shall establish a conversion factor for the
purpose of converting monitoring data into units of the applicable stan-
dard (kg/metric ton, lb/short ton). The conversion factor shall be estab-
lished by measuring emissions with the continuous monitoring system
concurrent with measuring emissions with the applicable reference
method tests. Using only that portion of the continuous monitoring
emission data that represents emission measurements concurrent with
the reference method test periods, the conversion factor shall be deter-
mined by dividing the reference method test data averages by the moni-
toring data averages to obtain a ratio expressed in units of the applicable
standard to units of the monitoring data, Le, kgf metric ton per ppm (lb/
short ton per ppm). The conversion factor shall be reestablished during
any performance test under s. NR 440.08 or any continuous monitoring
system 

.
performance evaluation under s. NR 440.13(3).

(c) The owner or operator shall record the daily production rate and
hours of operation.

(d) [Reserved]

(e) For the purpose of reports required under s. NR 440.13(3), periods
of excess emissions that shall be reported are defined as any 3-hour period
during which the average nitrogen oxides emissions (arithmetic average
of 3 contiguous one-hour periods) as measured by a continuous monitor-
ing system exceed the standard under sub. (3)(a), 	 t

(5) TEST METHOD$ AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08 (2), shall be used to determine
compliance with the standard prescribed in sub. (3) as follows:

1. Method 7, 7A, 7B, 7C, or 7D for the concentration of NOx,

2. Method 1 for sample and velocity traverses,
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3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 7, 7A, 713, 7C, or 7D in 40 C.F.R. pt. 60, Appendix.A,
incorporated by reference in s. NR 440.17, the sample site shall be se-
lected according to Method 1 and the sampling point shall be the cent-

r roid of the stack or duct or at a point no closer to the walls than 1 m (3.28
ft). Each run shall consist of at least 4 grab samples taken at approxi-
mately 15-minute intervals. The arithmetic mean of the samples shall
constitute the run value. A velocity traverse shall be performed once per
run. For Methods 7C or 7D each run shall consist of a one hour sample.

(c) Acid production rate, expressed in metric tons per hour of 100%
nitric acid, shall be determined during each testing period by suitable
methods and shall be confirmed by a material balance over the produc-
tion system.

(d) For each run, nitrogen oxides, expressed in g/metrric ton of 100%
nitric acid, shall be determined by dividing the emission rate by g hr by
the acid production rate. The emission rate shall be determined by the
equation,

g/hr = % x e

where:

% is the volumetric flow rate of the effluent in dsem/hr, as determined
in accordance with par. (a)3,

c is the NOx concentration in g/dscm, as determined in accordance
with par. (a)1.

IIistory: Cr. Register, January, 1984, No. 337, eff. 2-1-84, am. (4) (a), (5) (a) I., and (b),
Register, September, 1986, No. 369, eff. 10-1-86.

NR 440.24 Sulfuric acid plants. (1) APPLICABILITY AND DESIGNATION ON
AFFECTED FACILITY. (a) The provisions of this section are applicable to
each sulfuric acid production unit, which is the affected facility.

(b) Any facility under par. (a) that commences construction or modifi-
cation after August 17, 1971, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Acid mist" means sulfuric acid mist, as measured by Method 8 of
40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
or an equivalent or alternative method.

(b) "Sulfuric acid production unit" means any facility producing sul-
furic acid by the contact process by burning elemental sulfur, alkylation
acid, hydrogen sulfide, organic sulfides and mereaptans or acid sludge,
but does not include facilities where conversion to sulfuric acid is utilized
primarily as a means of preventing emissions to the atmosphere of sulfur
dioxide or other sulfur compounds.

(3) STANDARD FOR SULFUR DIOXIDE. (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
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cause to be discharged into the atmosphere from any affected facility any
gases which contain sulfur dioxide in excess of 2 kg per metric ton of acid
produced (4 lb per ton), the production being expressed as 100% H2SO4.

(b) [Reserved]

(4) STANDARD FOR ACID MIST. (a) On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which:

1. Contain acid mist, expressed as 1129O4, in excess of 0.075 kg per
metric ton of acid produced (0.15 lb per ton), the production being ex-
pressed as 100% H2SO4.

2. Exhibit 10% opacity, or greater,

(b) [Reserved]

(5) EMISSION MONITORING. (a).A continuous monitoring system for the
measurement of sulfur dioxide shall be installed, calibrated, maintained
and operated by the owner or operator. The pollutant gas used to pre-
pare calibration gas mixtures under Performance Specification 2 of 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17,
and for calibration checks under s. NR 440.13 (4) shall be sulfur dioxide
(S02). Reference. Method 8 of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, shall be used for conducting monitor-
ing system performance evaluations under s. NR 440.13(3), except that
only the sulfur dioxide portion of the Method 8 results shall be used, The
span shall be set at 1000 ppm of sulfur dioxide.

(b) The owner or operator shall establish a conversion factor for the
purpose of converting monitoring data into units of the applicable stan-
dard (kg/metric ton, lb/short ton). The conversion factor shall be deter-
mined, at a minimum, 3 times daily by measuring the concentration of
sulfur dioxide entering the converter using suitable methods (e,g., the
Reich test, National Air Pollution Control Administration Publication
No. 999-AP-13) and calculating the appropriate conversion factor for
each 8-hour period as follows:

CF = k[1.000 — 0.015r/r-s]

where CF is the conversion factor (kg metric ton per ppm, lb/short ton
per ppm), and k is the constant derived from material balance. For deter-
mining CF in metric units, k = 0.0 653, For determining CF in English
units, k = 0.1306, r is the percentage of sulfur dioxide by volume entering
the gas converter. Appropriate corrections must be made for air injection
plants subject to the department's approval. s is the percentage of sulfur
dioxide by volume in the emissions to the atmosphere determined by the
continuous monitoring system required under par. (a).

(c) The owner or operator shall record all conversion factors and val-
ues under par. (b) from which they were computed (i.e., CF, r, and s).

(d) Alternatively, a source that processes elemental sulfur or an area
that contains elemental sulfur and uses air to supply oxygen may use the
following continuous emission monitoring approach and calculation pro-
cedures in determining SOz emission rates in terms of the standard. This
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procedure is not required but is an alternative that would alleviate prob-
lems encountered in the measurement of gas velocities or production
rate. Continuous emission monitoring of 502, 02 and CO2 (if required)
shall be installed, calibrated, maintained and operated by the owner or
operator and subjected to the certification procedures in Performance
Specifications 2 and 3. The calibration procedure and span value for this
802 monitor shall be as specified in par.(b). The span value for CO2 (if
required) shall be 10 percent and for 02 shall be 20.9 percent (air). A
conversion factor based on process rate data is not necessary. Calculate
the S02 emission rate as follows:

Eso2 = CS02 S	 1
0.265 — 0.0126 (09) -- A(CO2)

where E S02 is the S02 emission rate in Kg/t acid (lb/ton acid); C S02
is the S02 concentration in Kg/dscm (]b/dscf) (see table below); S is the
acid production rata factor equal to 368 dscm/t acid for metric unit, or
11800 dscf/ton acid for English units; 02 is the 02 concentration in per-
cent; A is the auxiliary fuel factor equal to 0.00 for no fuel, 0.0226 for
methane, 0.0217 for natural gas, 0.0196 for propane, 0.0172 for ##2 oil,
0.0161 for ##6 oil, 0.0148 for coal, 0.0126 for coke; CO2 is the CO2 concen-
tration in percent.

Note: It is necessary in some cases to convert measured concentration units to other units
for these calculations. Use the following table for such conversions:

FROM	 TO	 MULTIPLY BY

g/sem	 kglwm	 10-3
mg*m	 kg1sem	 10-6
PPM (502)	 kgJscm	 2.660 x 10-6
ppm (502)	 lb/scm	 1.660 x 10-7

(e) For the purpose of reports under s. NR 440.07(3), periods of excess
emissions shall be all 3-hour periods (or the arithmetic average of 3 con-
secutive one-hour periods) during which the integrated average sulfur
dioxide emissions exceed the applicable standards under sub. (3).

(6) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed in subs. (3) and (4) as follows:

1. Method 8 for the concentrations of S02 and acid mist,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) The moisture content can be considered to be zero. For Method 8
of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17, the sampling: time for each run shall be at least 60 minutes and
the minimum sample volume shall be 1.15 dscm (40.6 dscf) except that
smaller sampling times or sample volumes, when necessitated by process
variables or other factors, may be approved by the department.

(c) Acid production rate, expressed in metric tons per hour of 100%
H2SO4, shall be determined during each testing period by suitable meth-
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ods and shall be confirmed by a material balance over the production
system.

(d) Acid mist and sulfur dioxide emissions, expressed in g/metric ton of
100% HZSO4, shall be determined by dividing the emission rate in g/hr
by the acid production rate. The emission rate shall be determined by the
equation, g/hr = Qgx c, where Qs is the volumetric flow rate of the effluent
in dsem/hr as determined in accordance with par. (a)3, and c is the acid
mist and S02 concentrations in g/dscm as determined in accordance with
par. (a)1.

(e) Alternatively, a source that processes elemental sulfur or an ore
that contains elemental sulfur and uses air to supply oxygen may use the
502, acid mist, 02 and CO2 (if required) measurement data in determin-
ing S02 and acid mist emission rates in terms of the standard. Data from
the reference method tests as specified in par. (a) are required; that is,
Method 8 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, for 02 and CO2. No determinations of production rate or
total gas flow rate are necessary. Calculate the S02 and acid mist emis-
sion rate as described in s. NR 440.24 (5) (d) substituting the acid mist
concentration for CSO2 as appropriate.

Rlslop-: Cr. Register, January, 1984, No. 337, eff. 2-1-84; er. (5) (d) and (6) (e), Register,
September, 1986, No. 369, eff. 10-1-86.

NR 440.25 Asphalt concrete plants. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY, (a) The affected facility to which the provi-
sions of this section apply is each asphalt concrete plant. For the purpose
of this section, an asphalt concrete plant is comprised only of any combi-
nation of the following: dryers; systems for screening, handling, storing
and weighing hot aggregate; systems for loading, transferring and stor-
ing mineral filler; systems for mixing asphalt concrete; and the loading,
transfer and storage systems associated with emission control systems.

(b) Any facility under par. (a) that commences construction or modifi-
cation after ,Tune 11, 1973, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Asphalt concrete plant" means any facility, as described in sub.
(1) used to manufacture asphalt concrete by heating and drying aggre-
gate and mixing with asphalt cement.

(b) [Reserved]

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from any af-
fected facility any gases which:

1. Contain particulate matter in excess of 90 mg/dscm (0.04 gr/dsef).

2. Exhibit 20% opacity, or greater.

(b) [Reserved]

(4) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R.  pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
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except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the sampling rate shall be at least 0.9 dscm/hr (0.53 dscf/
min) except that shorter sampling times, when necessitated by process
variables or other factors, may be approved by the department.

history; Cr. Register, January, 1984, No. 337, ell. 2-1-84.

NR 440.26 Petroleum refineries. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The provisions of this section are applicable
to the following affected facilities in petroleum refineries: fluid catalytic
cracking unit catalyst regenerators, fuel gas combustion devices, and all
Claus sulfur recovery plants except Claus plants of 20 long tons per day
(LTD) or less. The Claus sulfur recovery plant need not be physically
located within the boundaries of a petroleum refinery to be an affected
facility, provided it processes gases produced within a petroleum refin-
ery.

(b) Any fluid catalytic cracking unit catalyst regenerator or fuel gas
combustion device under par. (a) which commences construction or
modification after June 11, 1973, or any Claus sulfur recovery plant
under par. (a) which commences construction or modification after Octo-
ber 4, 1976, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Claus sulfur recovery plant" means a process unit which recovers
sulfur from hydrogen sulfide by a vapor-phase catalytic reaction of sulfur
dioxide and hydrogen sulfide.

(b) "Coke burn-off" means the coke removed from the surface of the
fluid catalytic cracking unit catalyst by combustion in the catalyst re-
generator. The rate of coke burn-off is calculated by the formula specified
in sub. (7).

(c) "Fuel gas" means any gas which is generated at a petroleum refin-
ery and which is combusted. Fuel gas also includes natural gas when the
natural gas is combined and combusted in any proportion with a gas gen-
erated at a refinery. Fuel gas does not include gases generated by cata-
lytic cracking unit catalyst regenerators and fluid coking burners.

(d) "Fuel gas combustion device" means any equipment, such as pro-
cess heaters, boilers and flares used to combust fuel gas, except facilities
in which gases are combusted to produce sulfur or sulfuric acid.

(e) "Oxidation control system" means an emission control system
which reduces emissions from sulfur recovery plants by converting these
emissions to sulfur dioxide.
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(f) "Petroleum" means the crude oil removed from the earth and the
oils derived from tar sands, shale and coal.

(g) "Petroleum refinery" means any facility engaged in producing gas-
oline, kerosene, distillate fuel oils, residual fuel oils, lubricants or other
products through distillation of petroleum or through redistillation,
cracking or reforming of unfinished petroleum derivatives.

(h) "Process gas" means any gas generated by a petroleum refinery
process unit, except fuel gas and process upset gas as defined in this sub-
section.

(i) "Process upset gas" means any gas generated by a petroleum refin-
ery process unit as a result of startup, shutdown, upset or malfunction.

(j) "Reduced sulfur compounds" means hydrogen sulfide (H2S), car-
bonyl sulfide (COS) and carbon disulfide (CS2).

(k) "Reduction control system" means an emission control system
which reduces emissions from sulfur recovery plants by converting these
emissions to . hydrogen sulfide. .

(1)' 'Refinery process unit" means any segment of the petroleum refin-
ery in which a specific processing operation is conducted.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from any fluid
catalytic cracking unit catalyst regenerator or from any fluid catalytic
cracking unit regenerator:

1.Particulate matter in excess of 1.0 kg/100 kg (1.0 lb/1000 lb) of coke
burn-off in the catalyst regenerator.

2. Gases exhibiting greater than 30% opacity, except for one 6-minute
average opacity reading in any one hour period.

(b) Where the gases discharged by the fluid catalytic cracking unit cat-
alyst regenerator pass through an incinerator or waste heat boiler in
which auxiliary or supplemental liquid or solid fossil fuel is burned, par-
ticulate matter in excess of that permitted by par. (a)1. may be emitted
to the atmosphere, except that the incremental rate of particulate matter
emissions may not exceed 43.0 g MJ (0.10 lb/million Btu) of heat input
attributable to such liquid or solid fossil fuel.

(4) STANDARD FOR CARBON MONOXIDE. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from the fluid
catalytic cracking unit catalyst regenerator any gases which contain car-
bon monoxide in excess of 0.050% by volume.

(b) [Reserved]

. (5) .STANDARD FOR SULFUR DIOXIDE. (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section
may:
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1. Burn in any fuel gas combustion device any fuel gas which contains
hydrogen sulfide in excess of 230 mg/dscm (0.10 gr/dsef), except that the
gases resulting from the combustion of fuel gas may be treated to control
sulfur dioxide emissions provided the owner or operator demonstrates to
the satisfaction of the department that this is as effective in preventing
sulfur dioxide emissions to the atmosphere as restricting the Hs concen-
tration in the fuel gas to 230 mg/dsem or less. The combustion in a flare of
process upset gas, or fuel gas which is released to the flare as a result of
relief valve leakage, is exempt from this paragraph.

2. Discharge or cause the discharge of any gases into the atmosphere
from any Claus sulfur recovery plant containing in excess of:

a. 0.026% by volume of sulfur dioxide at zero percent oxygen on a dry
basis if emissions are controlled by an oxidation control system, or a re-
duction control system followed by incineration, or

b. 0.030% by volume of reduced sulfur compounds and 0.0010% by
volume of hydrogen sulfide calculated as sulfur dioxide at zero percent
oxygen on a dry basis if emissions are controlled by a reduction control
system not followed by incineration.

(b) [Reserved]

(6) EMISSION MONITORING. (a) Continuous monitoring systems shall
be installed, calibrated, maintained and operated by the owner or opera-
tor as follows:

1. A continuous monitoring system for the measurement of the opacity
of emissions discharged into the atmosphere from the fluid catalytic
cracking unit catalyst regenerator. The continuous monitoring system
shall be spanned at 60, 70 or 80% opacity.

2" 'An instrument for continuously monitoring and recording the con-
centration of carbon monoxide in gases discharged into the atmosphere
from fluid catalytic cracking unit catalyst regenerators. The span of this
continuous monitoring system shall be 1,000 ppm.

3. A continuous monitoring system for the measurement of sulfur diox-
ide in the gases discharged into the atmosphere from the combustion of
fuel gases (except where a continuous monitoring system for the mea-
surement of hydrogen sulfide is installed under subd. 4.). The pollutant
gas used to prepare calibration gas mixtures under Performance Specifi-
cation 2 of 40 C.F.R. pt. 60, Appendix B, incorporated by reference in s.
NR 440.17, and for calibration checks under s. NR 440.13(4), shall be
sulfur dioxide (SO2). The span shall be set at 100 ppm. For conducting
monitoring system performance evaluations under s. NR 440.13(3), Ref-
erence Method 6 of 40 C.F.R. pt, 60, Appendix A, incorporated by refer-
ence in s. NR 440.17 shall be used.

4. An instrument for continuously monitoring and recording concen-
trations of hydrogen sulfide in fuel gases burned in any fuel gas combus-
tion device, if compliance with sub. (6) (a)1, is achieved by removing
H28 from the fuel gas before it is burned; fuel gas combustion devices
having a common source of fuel gas may be monitored at one location, if
monitoring at this location accurately represents the concentration of
H2S in the fuel gas burned. The span of this continuous monitoring sys-
tem shall be 300 ppm.
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5. An instrument for continuously monitoring and recording concen-
trations of S02 in the gases discharged into the atmosphere from any
Claus sulfur recovery plant if compliance with sub. (5) (a)2. is achieved
through the use of an oxidation control system or a reduction control
system followed by incineration, The s pan of this continuous monitoring
system shall be set at 500 ppm.

6. One or more instruments for continuously monitoring and recording	 {
the concentration of 112S and reduced sulfur compounds in the gases dis-
charged into the atmosphere from any Claus sulfur recovery plant if
compliance with sub. (5) (a)2. is achieved through the use of a reduction
control system not followed by incineration. The spans of these continu-
ous monitoring systems shall be set at 20 ppm for monitoring and
recording the concentration of H2S and 600 ppm for monitoring and
recording the concentration of reduced sulfur compounds.

(b) [Reserved]

(c) The average coke burn-off rate (thousands of kilogram/hr) and
hours of operation for any fluid catalytic cracking unit catalyst regenera-
tor subject to sub. (3) or (4) shall be recorded daily.

(d) For any fluid catalytic cracking unit catalyst regenerator which is
subject to sub. (3) and which utilizes an incinerator-waste heat boiler to
combust the exhaust gases from the catalyst regenerator, the owner or
operator shall record daily the rate of combustion of liquid or solid fossil
fuels (liters/hr or kilograms/hr) and the hours of operation during which
liquid or solid fossil fuels are combusted in the incinerator-waste heat
boiler.

(e) For the purpose of reports under s. NR 440.07(3), periods of excess
emissions that shall be reported are defined as follows:

1. `Opacity'. All one-hour periods which contain 2 or more 6-minute
periods during which the average opacity as measured by the continuous
monitoring system exceeds 30%.

2, `Carbon monoxide'. All hourly periods during which the average
carbon monoxide concentration in the gases discharged into the atmos-
phere from any fluid catalytic cracking unit catalyst regenerator subject
to sub. (4) exceeds 0.050% by volume.

3. `Sulfur dioxide'. a. Any 3-hour period during which the average con-
centration of HzS in any fuel gas combusted in any fuel gas combustion
device subject to sub. (5) (a)1, exceeds 230 mg/dsem (0.10 gr/dsef), if
compliance is achieved by removing H2S from the fuel gas before it is
burned; or any 3-hour period during which the average concentration of
SO2 in the gases discharged into the atmosphere from any fuel gas com-
bustion device subject to sub. (5) (a)1. exceeds the level specified in sub.
(5) (a)1., if compliance is achieved by removing S02 from the combusted
fuel gases,

b. Any 12-hour period during which the average concentration of S02
in the gases discharged into the atmosphere from any Claus sulfur recov-
ery plant subject to sub. (5) (a)2. exceeds 250 ppm at zero percent oxy-
gen on a dry basis if compliance with sub. (5) (b) is achieved through the
use of an oxidation control system or a reduction control system followed
by incineration; or any 12-hour period during which the average concen-
tration of H?S, or reduced sulfur compounds in the gases discharged into
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the atmosphere of any Claus sulfur plant subject to sub. (5) (a) 2.b. ex-
ceeds 10 ppm or 300 ppm, respectively, at zero percent oxygen and on a
dry basis if compliance is achieved through the use of a reduction control
system not followed by incineration.

4. Any 6-hour period during which the average emissions (arithmetic
average of 6 contiguous one-hour periods) of sulfur dioxide as measured
by a continuous monitoring system exceed the standard under sub. (5).

(7) TEST METHODS AND PROCEDURES. (a) For the purpose of determin-
ing compliance with sub. (3)(a)1., the following reference methods of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
and calculation procedures shall be used:

1. For gases released to the atmosphere from the fluid catalytic crack-
ing unit catalyst regenerator:

a. Method 5 for the concentration of particulate matter and moisture
content,

b. Method 1 for sample and velocity traverses, and

c. Method 2 for velocity and volumetric flow rate.

2. For Method 5, the sampling time for each run shall be at least 60
minutes and the sampling rate shall be at least 0.015 dscm/min (0.53
dsef/min.), except that shorter sampling times may be approved by the
department when process variables or other factors preclude sampling
for at least 60 minutes.

3. For exhaust gases from the fluid catalytic cracking unit catalyst re-
generator prior to the emission control system: the integrated sample
techniques of Method 3 and Method 4 for gas analysis and moisture con-
tent, respectively; Method 1 for velocity traverses; and Method 2 for
velocity and volumetric flow rate.

4. Coke burn-off rate shall be determined by the following formula:
Rc=0.2982 QU (% CO3 — % CO)+2.088 Qm — 0.0994 Q¢E [ % COJ2+%C01+%O,l

(Metric Units) or

RC =0.0186 Q RE ( % C01 + % CO)+0.1303 QRA -- 0.0062 Q t I%C012+%CO2+%021
(English Lints)

where:

R, is the coke burn-off rate, kg/hr (English units: lb/hr)

0.2982 is the metric units material balance factor divided by 100, kg-
min/hr-m3

0.0186 is the English units material balance factor divided by 100, lb-
min/hr-f t3

QRE is the fluid catalytic cracking unit catalyst regenerator exhaust
gas flow rate before entering the emission control system, as determined
by Method 2, dscm/min (English units: dsef/min)

%CO2 is the percent carbon dioxide by volume, dry basis, as deter-
mined by Method 3
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%CO is the percent carbon monoxide by volume, dry basis, as deter-
mined by Method 3

%0z is the percent oxygen by volume, dry basis, as determined by
Method 3

2.088 is the metric units material balance factor divided by 100, kg-
min/hr-m3

0.1303 is the English units material balance factor divided by 100, lb-
min/hr-ft3

QRA is the air rate to fluid catalytic cracking unit catalyst regenerator,
as determined from fluid catalytic cracking unit control room instrumen-
tation, dscm/min (English units: dscf/min)

0,0994 is the metric units material balance factor divided by 100, kg-
min/hr-m3

0.0062 is the English units material balance factor divided by 100, lb-
min/hr-ft3

5. Particulate emissions shall be determined by the following equation:

RE= (60 X 10-6)QRVCs (Metric Units)
or

RE = (8.57 X 10-3)QRvCs (English Units)

where;

RE is the particulate emission rate, kg/hr (English units: lb/hr)

60 X I" is the metric units conversion factor, min-kg/hr-mg

8.57 X 10-3 is the English units conversion factor, min-lb/hr-gr

QRV is the volumetric flow rate of gases discharged into the atmos-
phere from the fluid catalytic cracking unit catalyst regenerator follow-
ing the emission control system, as determined by Method 2, dscm/min
(English units: dscf/min)

Cs is the particulate emission concentration discharged into the atmos-
phere, as determined by Method 5, mg/dscm (English units: gr/dscf)

6. For each run, emissions expressed in kg/1000 kg (English units; lb/
1000 lb) of coke burn-off in the catalyst regenerator shall be determined
by the following equation:

Rs 1000 (RE/Re) (Metric or English Units)

where:

Rs is the particulate emission rate, kg/1000 kg (English units: lb/1000
lb) of coke burn-off in the fluid catalytic cracking unit catalyst regenera-
tor

1000 is the conversion factor, kg to 1000 kg (English units: lb to 1000
lb)

RE is the particulate emission rate, kg/br (English units: lb/hr)

Re is the coke burn-off rate, kg/hr (English units: lb/hr)
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7. In those instances in which auxiliary liquid or solid fossil fuels are
burned in an incinerator-waste heat boiler, the rate of particulate matter
emissions permitted under sub. (3) (b) shall be determined. Auxiliary fuel
heat input, expressed in millions of eal/hr (English units: millions of Btu/
hr) shall be calculated for each run by fuel flow rate measurement and
analysis of the liquid or solid auxiliary fossil fuels. For each run, the rate
of particulate emissions permitted under sub. (3)(b) shall be calculated
from the following equation:

R3 =1.0+ (0.18 H/Re) (Metric Units)

or

Rg=1.0+(0.10 H/Re) (English Units)

where:

% is the allowable particulate emission rate, kg/1000 kg (English
units: lb/1000 lb) of coke burn-off in the fluid catalytic cracking unit cat-
alyst regenerator

1.0 is the emission standard, lA kg/1000 kg (English units: 1.O lb/1000
lb) of coke burn-off in the fluid catalytic cracking unit catalyst regenera-
tor

0.18 is the metric units maximum allowable incremental rate of partic-
ulate emissions, g/million cal

0.10 is the English units maximum allowable incremental rate of par-
ticulate emissions, lb/million Btu

H is the heat input from solid or liquid fossil fuel, million cal/hr
(English units: million Btu/hr)

Re is the coke burn-off rate, kg/hr (English units: lb/hr)

(b) For the purpose of determining compliance with sub. (4), the inte-
grated sample technique of Method 10 of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17, shall be used, The sample
shall be extracted at a rate proportional to the gas velocity at a sampling
point near the centroid of the duct. The sampling time may not be less
than 60 minutes.

(c) For the purpose of determining compliance with sub. (5) (a)1.,
Method 11 shall be used to determine the concentration of H2S and
Method 6 shall be used to determine the concentration of SO2. Both
methods are set out in 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17.

1. If Method 11 is used, the gases sampled shall be introduced into the
sampling train at approximately atmospheric pressure. Where refinery
fuel gas lines are operating at pressures substantially above atmosphere,
this may be accomplished with a flow control valve. If the line pressure is
high enough to operate the sampling train without a vacuum pump, the
pump may be eliminated from the sampling train, The sample shall be
drawn from a point near the centroid of the fuel gas line. The minimum
sampling time shall be 10 minutes and the minimum sampling volume
0.01 dscm (0.35 dsef) for each sample. The arithmetic average of 2 sam-
ples of equal sampling time shall constitute one run. Samples shall be
taken at approximately one-hour intervals, For most fuel gases, sample
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time exceeding 20 minutes may result in depletion of the collecting solu-
tion, although fuel gases containing low concentrations of hydrogen sul-
fide may necessitate sampling for longer periods of time,

2. If Method 6 is used, Method 1 shall be used for velocity traverses
and Method 2 for determining velocity and volumetric flow rate. The
sampling site for determining SO2 concentration by Method 6 shall be
the same as for determining volumetric flow rate by Method 2. The Sam- 	 {
pling point in the duct for determining SO2 concentration by Method 6
shall be at the centroid of the cross section if the cross sectional area is
less than 5 in (54 ft2) or at a point no closer to the walls than one meter
(39 inches) if the cross sectional area is 5 in or more and the centroid is
more than one meter from the wall. The sample shall be extracted at a
rate proportional to the gas velocity at the sampling point. The mini-
mum sampling time shall be 10 minutes and the minimum sampling vol-
ume 0.01 dscm (0.35 dscf) for each sample. The arithmetic average of 2
samples of equal sampling time shall constitute one run. Samples shall be
taken at approximately one-hour intervals.

(d) For the purpose of determining compliance with sub. (5) (a)2.,
Method 6 shall be used to determine the concentration of SO2 and
Method 15 shall be used to determine the concentration of H2S and re-
duced sulfur compounds. Both Methods are set out in 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s, NR 440.17.

1. If Method 6 is used, the procedure outlined in par. (c)2, shall be
followed except that each run shall span a minimum of 4 consecutive
hours of continuous sampling. A number of separate samples may be
taken for each run, provided the total sampling time of these samples
adds up to a minimum of 4 consecutive hours. Where more than one sam-
ple is used, the average SOz concentration for the run shall be calculated
as the time weighted average of the 802 concentration for each sample
according to the formula;

N

CR = E	 Cai	
tsi
T

i-1

where:

CR is the SO2 concentration for the run

N is the number of samples

Csi is the 802 concentration for sample i

tsi is the continuous sampling time of sample i
T is the total continuous sampling time of all N samples

2. If Method 15 is used, each run shall consist of 16 samples taken over
a minimum of 3 hours. The sampling point shall be at the centroid of the
cross section of the duct if the cross sectional area is less than 5 m 2 (54
ft2) or at a point no closer to the walls than one meter (39 inches) if the
cross sectional area is 5 in or more and the centroid is more than one
meter from the wall. To insure minimum residence time for the sample
inside the sample lines, the sampling rate shall be at least 3 liters/minute
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(0.1 ft3/min). The S02 equivalent for each run shall be calculated as the
arithmetic average of the S02 equivalent of each sample during the run.
Reference Method 4 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, shall be used to determine the moisture con-
tent of the gases, The sampling point for Method 4 shall be adjacent to
the sampling point for Method 15. The sample shall be extracted at a
rate proportional to the gas velocity at the sampling point. Each run
shall span a minimum of 4 consecutive hours of continuous sampling. A
number of separate samples may be taken for each run provided the total
sampling time of these samples adds up to a minimum of 4 consecutive
hours. Where more than one sample is used, the average moisture con-
tent for the run shall be calculated as the time weighted average of the
moisture content of each sample according to the formula:

lk% I

tsi
13,0 ^ F, psi

T

v=1

where:

Bwo is the proportion by volume of water vapor in the gas stream for
the run

N is the number of samples

Bsi is the proportion by volume of water vapor in the gas stream for the
sample i

tsi is the continuous sampling time for sample i

T is the total continuous sampling time of all N samples
History: Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.27 Storage vessels for petroleum liquids constructed after June
11, 1973 and prior to May 19, 1978. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) Except as provided in par. (b), the affected
facility to which this section applies is each storage vessel for petroleum
liquids which has a storage capacity of greater than 151,416 liters
(40,000 gallons).

(b) This section does not apply to storage vessels for petroleum or con-
densate stored, processed or treated, or stored, processed and treated at a
drilling and production facility prior to custody transfer.

(c) Subject to the requirements of this section is any facility under par.
(a) which:

1. Has a capacity greater than 151,416 liters (40,000 gallons), but not
exceeding 246,052 liters (65,000 gallons), and commences construction or
modification after March 8, 1974, and prior t6 May 19, 1978.

2. Has a capacity greater than 246,052 liters (65,000 gallons) and com-
mences construction or modification after dune 11, 1973, and prior to
May 19, 1978.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.
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(a) "Condensate" means hydrocarbon liquid separated from natural
gas which condenses due to changes in the temperature or pressure, or
both, and remains liquid at standard conditions.

(b) "Custody transfer" means the transfer of produced petroleum or
condensate, or both, after processing or treating, or both, in the produc-
ing operations, from storage tanks or automatic transfer facilities to
pipelines or any other forms of transportation.

(c) "Drilling and production facility" means all drilling and servicing
equipment, wells, flow lines, separators, equipment, gathering lines, and
auxiliary nontransportation-related equipment used in the production of
petroleum but does not include natural gasoline plants.

(d) "Floating roof" means a storage vessel cover consisting of a double
deck, pontoon single deck, internal floating cover or covered floating
roof, which rests upon and is supported by the petroleum liquid being
contained, and is equipped with a closure seal or seals to close the space
between the roof edge and tank wall,

(e) "Hydrocarbon" means any organic compound consisting predomi-
nantly of carbon and hydrogen.

(f) "Petroleum" means the crude oil removed from the earth and the
oils derived from tar sands, shale and coal.

(g) "Petroleum liquids" means petroleum, condensate, and any fin-
ished or intermediate products manufactured in a petroleum refinery but
does not mean Nos, 2 through 6 fuel oils as specified in ASTM D396-78,
gas turbine fuel oils Nos. 2-GT through 4-GT as specified in ASTM
D2880-78, or diesel fuel oils Nos. 2-D and 4-D as specified in ASTM
D975-78. These 3 ASTM methods are incorporated by reference in s. NR
440.17.

(h) "Petroleum refinery" means each facility engaged in producing
gasoline, kerosene, distillate fuel oils, residual fuel oils, lubricants, or
other products through distillation of petroleum or through redistilla-
tion, cracking, extracting, or reforming of unfinished petroleum deriva-
tives.

(i) "Reid vapor pressure" is the absolute vapor pressure of volatile
crude oil and volatile non-viscous petroleum liquids, except liquified pe-
troleum gases, as determined by ASTM D323-72, incorporated by refer-
ence in s. NR 440.17,

(j) "Storage vessel' means any tank, reservoir or container used for
the storage of .petroleum liquids, but does not include:

1.Pressure vessels which are designed to operate in excess of 15 pounds
per square inch gauge without emissions to the atmosphere except under
emergency conditions.

2. Subsurface caverns or porous rock reservoirs, or

3. Underground tanks if the total volume of petroleum liquids added
to and taken from a tank annually does not exceed twice the volume of
the tank.

(k) "True vapor pressure" means the equilibrium partial pressure ex-
erted by a petroleum liquid as determined in accordance with methods
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described in American Petroleum Institute Bulletin 2517, Evaporation
Loss from Floating Roof Tanks, Second Edition, February 1980, incor-
porated by reference in s. NR 440.17.

(1) "Vapor recovery system" means a vapor gathering system capable
of collecting all hydrocarbon vapors and gases discharged from the stor-
age vessel and a vapor disposal system capable of processing such hydro-
carbon vapors and gases so as to prevent their emission to the atmos-
phere.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS (VOC). (a) The
owner or operator of any storage vessel to which this section applies shall
store petroleum liquids as follows:

1. If the true vapor pressure of the petroleum liquid, as stored, is equal
to or greater than 78 mm Hg (1.5 psia) but not greater than 570 mm Hg
(11.1 psia), the storage vessel shall be equipped with a floating roof, a
vapor recovery system or their equivalents.

2. If the true vapor pressure of the petroleum liquid as stored is greater
than 570 mm Hg (11.1 psia), the storage vessel shall be equipped with a
vapor recovery system or its equivalent.

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) Except as provided in par. (d),
the owner or operator subject to this section shall maintain a record of
the petroleum liquid stored, the period of storage, and the maximum true
vapor pressure of that liquid during the respective storage period.

(b) Available data on the typical Reid vapor pressure and the maxi-
mum expected storage temperature of the stored product may be used to
determine the maximum true vapor pressure from nomographs con-
tained in API Bulletin 2517, incorporated by reference in s. NR 440.17,
unless the department specifically requests that the liquid be sampled,
the actual storage temperature determined, and the Reid vapor pressure
determined from one or more samples.

(c) The true vapor pressure of each type of crude oil with a Reid vapor
pressure less than 13.8 kPa (2.0 psia) or whose physical properties pre-
clude determination by the recommended method is to be determined
from available data and recorded if the estimated true vapor pressure is
greater than 6,9 kPa (1.0.psia).

(d) The following are exempt from the requirements of this subsection:

1. Each owner or operator of each affected facility which stores petro-
leum liquids with a Reid vapor pressure of less than 6.9 kPa (1.0 Asia)
provided the maximum true vapor pressure does not exceed 6.9 kPa (lA
psia).

2. Each owner or operator of each affected facility equipped with a
vapor recovery and return or disposal system in accordance with the re-
quirements of sub. (3).

History; Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.28 Storage vessels for petroleum liquids constructed after May
18, 1978. (1) APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a)
Except as provided in par. (b), the affected facility to which this section

Register, September, 1986, No. 369



236	 WISCONSIN ADMINISTRATIVE CODE
NR 440

applies is each storage vessel for petroleum liquids which has a storage
capacity greater than 161,416 liters (40,000 gallons) and for which con-
struction is commenced after May 18, 1978.

(b) Each petroleum liquid storage vessel with a capacity of less than
1,589,873 liters (420,000 gallons) used for petroleum or condensate
stored, processed, or treated prior to custody transfer is not an affected
facility and, therefore, is exempt from the requirements of this section.

(2) DEFINITIONS, As used in this section, all terms not defined in this
subsection have the meanings given them in s. NR 440.02.

(a) "Condensate" means hydrocarbon liquid separated from natural
gas which condenses due to changes in the temperature or pressure, or
both, and remains liquid at standard conditions.

(b) "Custody transfer" means the transfer of produced petroleum or
condensate, or both, after processing or treating, or both, in the produc-
ing operations, from storage tanks or automatic transfer facilities to
pipelines or any other forms of transportation.

(c) "Liquid-mounted seal" means a foam or liquid-filled primary seal
mounted in contact with the liquid between the tank wall and the float-
ing roof continuously around the circumference of the tank,

(d) "Metallic shoe seal" includes but is not limited to a metal sheet.
held vertically against the tank wall by springs or weighted levers and is
connected by braces to the floating roof. A flexible coated fabric (enve-
lope) spans the annular space between the metal sheet and the floating
roof.

(e) "Petroleum" means the crude oil removed from the earth and the
oils derived from tar sands, shale and coal.

(f) "Petroleum liquids" means petroleum, condensate, and any fin-
ished or intermediate products manufactured in a petroleum refinery but
does not mean Nos. 2 through 6 fuel ails as specified in ASTM D396-78,
gas turbine fuel oils Nos. 2-GT through 4-GT as specified in ASTM
D2880-78, or diesel fuel oils Nos. 2-D and 4-D as specified in ASTM
D976-78. These 3 ASTM methods are incorporated by reference in s. NR
440.17.

(g) "Petroleum refinery" means each facility engaged in producing
gasoline, kerosene, distillate fuel oils, residual fuel oils, lubricants, or
other products through distillation of petroleum or through redistilla-
tion, cracking, extracting or reforming of unfinished petroleum deriva-
tives.

(h) "Reid vapor pressure" is the absolute vapor pressure of volatile
crude oil and volatile non-viscous petroleum liquids, except liquified pe-
troleum gases, as determined by ASTM D323-72, incorporated by refer-
ence in s. NR 440.17.

(i) "Storage vessel' means each tank, reservoir or container used for
the storage of petroleum liquids, but does not include:

1. Pressure vessels which are designed to operate in excess of 204.9 kPa
(15 psig) without emissions to the atmosphere except under emergency
conditions.
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2. Subsurface caverns or porous rock reservoirs, or

3. Underground tanks if the total volume of petroleum liquids added
to and taken from the tank annually does not exceed twice the volume of
the tank. .

(j) "True vapor pressure" means the equilibrium partial pressure ex-
erted by a petroleum liquid such as determined in accordance with meth-
ods described in American Petroleum Institute Bulletin 2617, Evapora-
tion Loss from Floating Roof Tanks, Second Edition, February 1980,
incorporated by reference in s. NR 440.17.

(k) "Vapor-mounted seal" means a foam-filled primary seal mounted
continuously around the circumference of the tank so there is an annular
vapor space underneath the seal. The annular vapor space is bounded by
the bottom of the primary seal, the tank wall, the liquid surface, and the
floating roof.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS (VOC). (a) The
owner or operator of each storage vessel to which this section applies
which contains a petroleum liquid which, as stored, has a true vapor
pressure equal to or greater than 10.3 kPa (1.6 psia) but not greater than
76.6 kPa (11.1 psia) shall equip the storage vessel with one of the follow-
ing:

1. An external floating roof, consisting of a pontoon-type or double-
deck-type cover that rests on the surface of the liquid contents and is
equipped with a closure device between the tank wall and the roof edge.
Except as provided in subpar. b.4), the closure device shall consist of 2
seals, one above the other. The lower seal is referred to as the primary
seal and the upper seal is referred to as the secondary seal. The roof shall
be floating on the liquid at all times (i.e., off the roof leg supports) except
during initial fill and when the tank is completely emptied and subse-
quently refilled. The process of emptying and refilling when the roof is
resting on the leg supports shall be continuous and shall be accomplished
as rapidly as possible.

a. The primary seal shall be either a metallic shoe seal, a liquid-
mounted seal, or a vapor-mounted seal. Each seal shall meet the follow-
ing requirements:

1) The accumulated area of gaps between the tank wall and the metal-
lic shoe seal or the liquid-mounted seal may not exceed 212 cm2 per
meter of tank diameter (10.0 in2 per ft of tank diameter) and the width
of any portion of any gap may not exceed 3.81 cm (11/2 in.).

2) The accumulated area of gaps between the tank wall and the vapor-
mounted seal may not exceed 21.1 cm2 per meter of tank diameter (1.0
in2 per ft of tank diameter) and the width of any portion of any gap may
not exceed 1.27 cm (1/2 in).

3) One end of the metallic shoe shall extend into the stored liquid and
the other end shall extend a minimum vertical distance of 61 cm (24 in)
above the stored liquid surface.

4) There may be no holes, tears or other openings in the shoe, seal
fabric or seal envelope.

b. The secondary seal shall meet the following requirements:
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1) The secondary seal shall be installed above the primary seal so that
it completely covers the space between the roof edge and the tank wall
except as provided in subpar, b.2).

2) The accumulated area of gaps between the tank wall and the sec-
ondary seal used in combination with a metallic shoe or liquid-mounted
primary seal may not exceed 21.1 cm2 per meter of tank diameter
(1.0 in 2 per ft. of tank diameter) and the width of any portion of any gap
may not exceed 1,27 cm (1j2 in). There may be no gaps between the
tank wall and the secondary seal . used in combination with a vapor-
mounted primary seal.

3) There may be no holes, tears or other openings in the seal or seal
fabric.

4) The owner or operator is exempted from the requirements for sec-
ondary seals and the secondary seal gap criteria when performing gap
measurements or inspections of the primary seal.

c. Each opening in the roof except for automatic bleeder vents and rim
space vents shall provide a projection below the liquid surface. Each
opening in the roof except for automatic bleeder vents, rim space vents
and leg sleeves shall be equipped with a cover, seal or lid which shall be
maintained in a closed position at all times (i.e., no visible gap) except
when the device is in actual use or as described in subpar, d. Automatic
bleeder vents shall be closed at all times when the roof is being floated off
or is being landed on the roof leg supports. Rim vents shall be set to open
when the roof is being floated off the roof legs supports or at the manufac-
turer's recommended setting,

d. Each emergency roof drain shall be provided with a slotted mem-
brane fabric cover that covers at least 90% of the area of the opening.

2. A fixed roof with an internal floating type cover equipped with a
continuous closure device between the tank wall and the cover edge. The
cover shall be floating at all times (Le., off the leg supports), except dur-
ing initial fill and when the tank is completely emptied and subsequently
refilled. The process of emptying and refilling when the cover is resting on
the leg supports shall be continuous and shall be accomplished as rapidly
as possible. Each opening in the cover except for automatic bleeder vents
and the rim space vents shall provide a projection below the liquid sur-
face. Each opening in the cover except for automatic bleeder vents, rim
space vents, stub drains and leg sleeves shall be equipped with a cover,
seal or lid which shall be maintained in a closed position at all times (Le,,
no visible gap) except when the device is in actual use. Automatic bleeder
vents shall be closed at all times when the cover is floating except when
the cover is being floated off or is being landed on the leg supports. Rim
vents shall be set to open only when the cover is being floated off the leg
supports or at the manufacturer's recommended setting.

3. A vapor recovery system which collects all VOC vapors and gases
discharged from the storage vessel, and a vapor return or disposal system
which is designed to process such VO C vapors and gases so as to reduce
their emission to the atmosphere by at least 95% by weight.

4. A system equivalent to those described in subd. 1., 2. or 3. as pro-
vided in sub. (5).
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.(b) The owner or operator of each storage vessel to which this section
applies which contains a petroleum liquid which, as stored, has a true
vapor pressure greater than 76.6 kPa (11.1 psia), shall equip the storage
vessel with a vapor recovery system which collects all VOC vapors and
gases discharged from the storage vessel, and a vapor return or disposal
system which is designed to process such VOC vapors and gases so as to
reduce their emission to the atmosphere by at least 95% by weight.

(4) TN.STWO AND PROCEDURES. (a) Except as provided in s. NR 440.08
(2), compliance with the standard prescribed in sub. (3) shall be deter-
mined as follows or in accordance with an equivalent procedure as pro-
vided in sub. (5).

1. The owner or operator of each storage vessel to which this section
applies which has an external floating roof shall meet the following re-
quirements:

a. Determine the gap areas and maximum gap widths between the pri-
mary seal and the tank wall, and the secondary seal and the tank wall
according to the following frequency and furnish the department with a
written report of the results within 60 days of performance of gas mea-
surements:

1) For primary seals, gas measurements shall be performed within 60
days of the initial fill with petroleum liquid and at least once every 5
years thereafter. All primary seal inspections or gap measurements
which require the removal or dislodging of the secondary seal shall be
accomplished as rapidly as possible and the secondary seal shall be re-
placed as soon as possible.

2) For secondary seals, gap measurements shall be performed within
60 days of the initial fill with petroleum liquid and at least once every
year thereafter.

3) If any storage vessel is out of service for a period of one year or more,
subsequent refilling with petroleum liquid shall be considered initial fill
for the purposes of subpar. a.1) and 2).

b. Determine gap widths in the primary and secondary seals individu-
ally by the following procedures:

1) Measure seal gaps, if any, at one or more floating roof levels when
the roof is floating of the roof leg supports.

2) Measure seal gaps around the entire circumference of the tank in
each place where a V diameter uniform probe passes freely (without
forcing or binding against seal) between the seal and the tank wall and
measure the circumferential distance of each such location.

3) The total surface area of each gap described in subpar. b.2) shall be
determined by using probes of various widths to accurately measure the
actual distance from the tank wall to the seal and multiplying each such
width by its respective circumferential distance.

c. Add the gap surface area of each gap location for the primary seal
and the secondary seal individually. Divide the sum for each seal by the
nominal diameter of the tank and compare each ratio to the appropriate
ratio in the standard in sub. (3) (a) La. and b.
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d. Provide the department 30 days prior notice of the gap measure-
ment to afford it the opportunity to have an observer present.

2. The owner or operator of each storage vessel to which this section
applies which has a vapor recovery and return or disposal system shall
provide the following information to the department on or before the
date on which construction of the storage vessel commences:

a. Emission data, if available, for a similar vapor recovery and return
or disposal system used on the same type of storage vessel, which can be
used to determine the efficiency of the system. A complete description of
the emission measurement method used shall be included.

b. The manufacturer's design specifications and estimated emission re-
duction capability of the system.

c. The operation and maintenance plan for the system.

d. Any other information which will be useful to the department in
evaluating the effectiveness of the system in reducing VOC emissions.

(b) [Reserved]

(5) EQUIVALENT EQUIPMENT AND PROCEDURES. (a) Upon written ap-
plication from an owner or operator and after notice and opportunity for
public hearing, the department may approve the use of equipment or
procedures, or both, which have been demonstrated to its satisfaction to
be equivalent in terms of reduced VOC emissions to the atmosphere to
the degree prescribed for compliance with specific paragraphs of this sec-
tion.

(b) The owner or operator shall provide the following information in
the application for determination of equivalency:

1. Emission data, if available, which can be used to determine the effec-
tiveness of the equipment or procedures in reducing VOC emissions from
the storage vessel. A complete description of the emission measurement
method used shall be included.

2. The manufacturer's design specifications and estimated emission re-
duction capability of the equipment.

3. The operation and maintenance plan for the equipment.

4. Any other information which will be useful to the department in
evaluating the effectiveness of the equipment or procedures in reducing
VOC emissions.

(c), primary vapor-mounted seal in the "Volume-Maximizing
Seal' manufactured by R.F.I. Services Corporation is approved as
equivalent to the vapor-mounted seal required by sub. (3) (a) La. and
shall meet the gap criteria specified in sub. (3) (a) 1.a,2). There may be
no gaps between the tank wall and any secondary seal used in conjunc-
tion with the primary seal in the "Volume-Maximizing Seal."

(6) MONITORING OF OPERATIONS. (a) Except as provided in par. (d),
the owner or operator subject to this section shall maintain a record of
the petroleum liquid stored, the period of storage, and the maximum true
vapor pressure of that liquid during the respective storage period.
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(b) Available data on the typical Reid vapor pressure and the maxi-
mum expected storage temperature of the stored product may be used to
determine the maximum true vapor pressure from nomographs con-
tained in APT Bulletin 2617, incorporated by reference in s. NR 440.17,
unless the department specifically requests that the liquid be sampled,
the actual storage temperature determined, and the Reid vapor pressure
determined from samples.

(c) The true vapor pressure of each type of crude oil with a Reid vapor
pressure less than 13.8 kPa (2.0 psia) or whose physical properties pre-
clude determination by the recommended method shall be determined
from available data and recorded if the estimated true vapor pressure is
greater than 6.9 kPa (1.0 psia).

(d) The following are exempt from the requirements of this subsection:

1. Each owner or operator of each storage vessel storing a petroleum
liquid with a Reid vapor pressure of less than 6.9 kPa (1.0 psia) provided
the maximum true vapor pressure does not exceed 6.9 kPa (1.0 psia).

2. Each owner or operator of each storage vessel equipped with a vapor
recovery and return or disposal system in accordance with the require-
ments of sub. (3) (a)3. and (b).

Hislory: Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.29 Secondary lead smelters. (1) APPLICABILITY AND DESIGNA-
TIONS of AFFECTED FACILITY. (a) The provisions of this section are appli-
cable to the following affected facilities in secondary lead smelters: pot
furnaces of more than 250 kg (550 lb) charging capacity, blast (cupola)
furnaces and reverberatory furnaces,

(b) Any facility under par. (a) that commences construction or modifi-
cation after June 11, 1973, is subject to the requirements of this section..

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Lead" means elemental lead or alloys in which the predominant
component is lead.

(b) "Reverberatory furnace" includes the following types of reverber-
atory furnaces: stationary, rotating, rocking and tilting.

(c) "Secondary lead smelter" means any facility producing lead from a
leadbearing scrap material by smelting to the metallic form.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from a blast
(cupola) or reverberatory furnace any gases which:

1. Contain particulate matter in excess of 50 mg/dscm (0.022 gr/dsef).

2. Exhibit 20% opacity or greater.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may discharge or cause the discharge into
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the atmosphere from any pot furnace any gases which exhibit 10% opac-
ity or greater.

(4) TEST METHODS AND PROCEDURES. (a) The reference methods of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and. velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the sampling rate shall be at least 0.9 dsem/hr (0.53 dsef/
min) except that shorter sampling times, when necesitated by process
variables or other factors, may be approved by the department. Particu-
late sampling shall be conducted during representative periods of furnace
operation, including charging and tapping.

History: Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.30 Secondary brass and bronze production plants. (I) APPLICA-
BILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The provisions of
this section are applicable to the following affected facilities in secondary
brass or bronze production plants: reverberatory and electric furnaces of
1,000 kg (2,205 lb) or greater production capacity and blast (cupola) fur-
naces of 250 kg/hr (550 lb/hr) or greater production capacity. Furnaces
from which molten brass or bronze are cast into the shape of finished
products, such as foundry furnaces, are not considered to be affected fa-
cilities.

(b) Any facility under par. (a) that commences construction or modifi-
cation after June 11, 1973, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) 'Blast furnace" means any furnace used to recover metal from
slag.

(b) `Brass or bronze" means any metal alloy containing copper as its
predominant constituent, and lesser amounts of zinc, tin, lead or other
metals.

(c) "Electric furnace" means any furnace which uses electricity to pro-
duce over 50% of the heat required in the production of refined brass or
bronze.

(d) "Reverberatory furnace" includes the following types of reverber-
atory furnaces: stationary, rotating, rocking and tilting.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
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may discharge or cause the discharge into the atmosphere from a rever-
beratory furnace any gases which:

1. Contain particulate matter in excess of 50 mg/dscm (0.022 gr/dscf).

2. Exhibit 20% opacity or greater.

(b) On and after the date on which the performance test required to be
conducted by s. NR. 440.08 is completed, no owner or operator subject to
the provisions of this section may discharge or cause the discharge into
the atmosphere from any blast (cupola) or electric furnace any gases
which exhibit 10% opacity or greater.

(4) TEST METHODS AND PROCEDURES. (a) The reference methods of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1.Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate

4. Method 3 for gas analysis, and

5. Method 9 for visual determination of the opacity of emissions,

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
120 minutes and the sampling rate shall be at least 0.9 dscm/hr (0.63
dsef/min) except that shorter sampling times, when necessitated by pro-
cess variables or other factors, may be approved by the department. Par-
ticulate matter sampling shall be conducted during representative peri-
ods of charging and refining, but not during pouring of the heat.

History: Cr. Register, January,1984, No, 337, eff. 2.1-84; am. (1) (a), (4) (a) 3. and 4., or.
(4) (a) 5., Rooster, September, 1986, No. 369, e9'. 10-1-86.

NR 440.31 Iron and steel plants. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The affected facility to which the provisions
of this section apply is each basic oxygen process furnace.

(b) Any facility under par. (a) that commences construction or modifi-
cation after June 11, 1973, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "'Basic oxygen process furnace' or BOPF' " means any furnace
producing steel by charging scrap steel, hot metal and flux materials into
a vessel and introducing a high volume of an oxygen-rich gas.

(b) "Startup" means the setting into operation for the first steel pro-
duction cycle of a relined BOPF or a BOPF which has been out of pro-
duction for a minimum continuous time period of 8 hours, notwithstand-
ing s. NR 440.02(33).

(c) "Steel production cycle" means-the operations required to produce
each batch of steel and includes the following major functions: scrap
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charging, preheating (when used), hot metal charging, primary oxygen
blowing, additional oxygen blowing (when used) and tapping.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from any af-
fected facility any gases which:

1. Contain particulate matter in excess of 50 mg/dsem (0,022 gr/dsef).

2. Exit from a control device and exhibit 10% opacity or greater, ex-
cept that an opacity of greater than 10% but less than 20% may occur
once per steel production cycle.

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of an af-
fected facility shall maintain a single time-measuring instrument which
shall be used in recording daily the time and duration of each steel pro-
duction cycle, and the time and duration of any diversion of exhaust
gases from the main stack servicing the BOPF.

(b) The owner or operator of any affected facility that uses venturi
scrubber emission control equipment shall install, calibrate, maintain,
and continuously operate monitoring devices as follows:

1, A monitoring device for the continuous measurement of the pressure
loss through the venturi constriction of the control equipment. The mon-
itoring device shall be certified by the manufacturer to be accurate
within plus or minus 250 Pa (plus or minus 1 inch water).

2. A monitoring device for the continuous measurement of the water
supply pressure to the control equipment. The monitoring device shall be
certified by the manufacturer to be accurate within plus or minus 5% of
the design water supply pressure. The monitoring device's pressure sen-
sor or pressure tap shall be located close to the water discharge point.
The department may approve alternative locations for the pressure sen-
sor or tap.

3. All monitoring devices shall be synchronized each day with the
time-measuring instrument used under par. (a). The chart recorder error
directly after synchronization may not exceed 0.08 cm (1/32 inch).

4. All monitoring devices shall use chart recorders which are operated
at a minimum chart speed of 3.8 em/hr (1.5 in/hr).

5. All monitoring devices shall be recalibrated annually, and at other
times as the department may require, in accordance with the procedures
under s. NR 440.13 (2)(c),

(c) Any owner or operator subject to requirements under par. (b) shall
report for each calendar quarter all measurements over any 3-hour per-
iod that average more than 10% below the average levels maintained
during the most recent performance test conducted under s. NR 440.08
in which the affected facility demonstrated compliance with the standard
under sub. (3) (a)1. The accuracy of the respective measurements, not to
exceed the values specified in par. (b)1. and 2., may be taken into consid-
eration when determining the measurement results that must be re-
ported.
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(5) TEST METHODS AND PROCEDURES. (a) The reference methods of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1. Method 5 for concentration of particulate matter and associated
moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for volumetric flow rate, and

4. Method 3 for gas analysis.

5. Method 9 for visible emissions. For the purpose of this section, opac-
ity observations taken at 15-second intervals immediately before and af-
ter a diversion of exhaust gases from the stack may be considered to be
consecutive for the purpose of computing an average opacity for a 6-min-
ute period. Observations taken during a diversion may not be used in
determining compliance with the opacity standard.

(b) For Method 5 of 40 C.F.R. pt, 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling for each run shall continue for an
integral number of cycles with total duration of at least 60 minutes. The
sampling rate shall be at least 0,9 dscm/hr (0.53 dsef/min) except that
shorter sampling times, when necessitated by process variables or other
factors, may be approved by the department. A cycle shall start at the
beginning of either the scrap preheat or the oxygen blow and shall termi-
nate immediately prior to tapping.

(c) Sampling of flue gases during each steel production cycle shall be
discontinued whenever all flue gases are diverted from the stack and shall
be resumed after each diversion period,

History: Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.32 Sewage treatment plants. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. (a) The affected facility is each incinerator
that combusts wastes containing more than 10% sewage sludge (dry ba-
sis) produced by municipal sewage treatment plants, or each incinerator
that charges more than 1000 kg (2205 lb) per day municipal sewage
sludge (dry basis).

(b) Any facility under par. (a) that commences construction or modifi-
cation after .tune 11, 1973, is subject to the requirements of this section.

(2) DEFINITIONS, As used in this section, all terms have the meaning
given them in s. NR 440.02.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator of any sewage sludge incinerator sub-
ject to the provisions of this section may discharge or cause the discharge
into the atmosphere of:

1. Particulate matter at a rate in excess of 0.65 g/kr dry sludge input
(1.30 lb/ton dry sludge input).

2. Any gases which exhibit 20% opacity or greater.

(b) [Reserved]
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(4) MONITORING OR OPERATIONS. (a) The owner or operator of any
sludge incinerator subject to the provisions of this section shall:

1. Install, calibrate, maintain and operate a flow measuring device
which can be used to determine either the mass or volume of sludge
charged to the incinerator. The flow measuring device shall have an accu-
racy of plus or minus 5% over its operating range.

2. Provide access to the sludge charged so that a well-mixed represent-
ative grab sample of the sludge can be obtained.

3. Install, calibrate, maintain and operate a weighing device for deter-
mining the mass of any municipal solid waste charged to the incinerator
when sewage sludge and municipal solid waste are incinerated together.
The weighing device shall have an accuracy of plus or minus 5% over its
operating range.

(b) [Reserved]

(5) TEST METHOD AND PROCEDURES. (a) The reference methods of 40
C,F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in sub. (3) as follows:

1. Method . 5 for concentration of particulate matter and associated
moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s, NR 440.17, the sampling time for each run shall be at least
60 minutes and the sampling rate shall be at least 0.015 dscm/min (0.53
dsef/min), except that shorter sampling times, when necessitated by pro-
cess variables or other factors may be approved by the department.

(c) Dry sludge charging rate shall be determined as follows:

1. Determine the mass (Sin) or volume (Sv) of sludge charged to the
incinerator during each run using a flow measuring device meeting the
requirements of sub. (4) (a)1. If total input during a run is measured by a
flow measuring device, such readings shall be used. Otherwise, record the
flow measuring device readings at 5-minute intervals during a run. De-
termine the quantity charged during each interval by averaging the flow
rates at the beginning and end of the interval and then multiplying the
average for each interval by the time of each interval. Then add the
quantity for each interval to determine the total quantity charged dur-
ing the entire run, (Sm) or (Sy).

2. Collect samples of the sludge charged to the incinerator in
nonporous collecting jars at the beginning of each run and at approxi-
mately 1-hour intervals thereafter until the test ends, and determine for
each sample the dry sludge content (total solids residue) in accordance
with "224 G. Method for Solid and Semisolid Samples," incorporated by
reference in s. NR 440.17 published in Standard Methods for the Exami-
nation of Water and Wastewater, Thirteenth Edition, American Public
Health Association, Inc., New York, N.Y.,1971, pp. 539-41, except that:
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a. Evaporating dishes shall be ignited to at least 103°C rather than the
650° C specified in step 3 (a)(1).

b. Determination of volatile residue, step 3(b), may be deleted.

c. The quantity of dry sludge per unit sludge charged shall be deter-
mined in terms of either RDv (metric units: mg dry sludge/liter sludge
charged or English units: lb/f 0) or RDM (metric units: mg dry sludge/mg
sludge charged or English units: lb/lb).

3. Determine the quantity of dry sludge per unit sludge charged in
terms of either RDV or RDM.

a. If the volume of sludge charged is used:

SD=(60 x 10-3) (RDvSv/T) (Metric Units) or

SD= (8.021)(RDv8v/T) (English Units)

where:

SD is the average dry sludge charging rate during the run, kg/hr
(English units: lb/hr)

RDV is the average quantity of dry sludge per unit volume of sludge
charged to the incinerator, mg/1 (English units: lb/ft3)

Sv is the sludge charged to the incinerator during the run, m3 (English
units: gal)

T is the duration of run, min (English units: min)

60 x 10-3 is the metric units conversion factor, 1-kg-min/m3 -min-hr

8.021 is the English units conversion factor, ft-3-min/gal-hr

b. If the mass of sludge charged is used:

SD = (60) (RDNj8m/T) (Metric or English Units)

where:

SD is the average dry sludge charging rate during the run, kg/hr
(English units: lb/hr)

RDM is the average ratio of quantity of dry sludge to quantity of
sludge charged to the incinerator, mg/mg (English unit: lb/lb)

Sm is the sludge charged during the run, kg (English units: lb)

T is the duration of run, min (Metric or English units)

60 is the conversion factor, min/hr (Metric or English units)

(d) Particulate emission rate shall be determined by:

Caw = CA ,, (Metric or English Units)

where:

Caw is the particulate matter mass emissions, mg/hr (English units: lb/
hr)

Cs is the particulate matter concentration, mg/ma (English units: lb/
dscf)
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% is the volumetric stack gas flow rate, dsem/hr (English units: dscf/
hr). Qs. and Cs shall be determined using Methods 2 and 5, respectively.

(e) Compliance with sub, (3)(a) shall be determined as follows:

Cds=(10-3) (Caw/SD) (Metric Units) or

Cds = (2000)(Caw/SD) (English Units)

where:

Cds is the particulate emission discharge, g/kg dry sludge (English
units: lb/ton dry sludge)

10-3 is the Metric conversion factor, g/mg

2000 is the English conversion factor, lb/ton.
History: Cr, Register, January, 1984, No. 337, e€1.2-1-84.

NR 440,33 Primary copper smelters. (1) APPLICABILITY AND DESIGNA-
TION of AFFECTED FACILITY. (a) The provisions of this section are appli-
cable to the following affected facilities in primary copper smelters:
dryer, roaster, smelting furnace, and copper converter.

(b) Any facility under par. (a) that commences construction or modifi-
cations after October 16, 1974, is subject to the requirements of this see-
tion.

(2) DEFINITIONS, As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02,

(a) "Calcine" means the solid materials produced by a roaster.

(b) "Copper converter" means any vessel to which copper matte is
charged and oxidized to copper.

(c) "Dryer" means any facility in which a copper sulfide ore concen-
trate charge is heated in the presence of air to eliminate a portion of the
moisture from the charge, provided less than 5% of the sulfur contained
in the charge is eliminated in the facility.

(d) "Fossil fuel" means natural gas, petroleum, coal and any form of
solid, liquid or gaseous fuel derived from such materials for the purpose
of creating useful heat.

(e) "High level of volatile impurities" means a total smelter charge
containing more than 0.2 weight percent arsenic, 0.1 weight percent anti-
mony, 4.5 weight percent lead or 5.5 weight percent zinc, on a dry basis.

(f) "Primary copper smelter" means any installation or any intermedi-
ate process engaged in the production of copper from copper sulfide ore
concentrates through the use of pyrometallurgical techniques.

(g) "Reverberatory smelting furnace" means any vessel in which the
smelting of copper sulfide ore concentrates or calcines is performed and in
which the heat necessary for smelting is provided primarily by combus-
tion of fossil fuel,

(h) "Roaster" means any facility in which a copper sulfide ore concen-
trate charge is heated in the presence of air to eliminate a significant por-
tion (5% or more) of the sulfur contained in the charge.
Register, September, 1986, No. 269



DEPARTMENT OF NATURAL RESOURCES 	 249
NR 440

(i) "Smelting" means processing techniques for the melting of a copper
sulfide ore concentrate or calcine charge leading to the formation of sepa-
rate layers of molten slag, molten copper, or copper matte, or all 3.

(j) "Smelting furnace" means any vessel in which the smelting of cop-
per sulfide ore concentrate or calcines Is performed and in which the heat
necessary for smelting is provided by an electric current, rapid oxidation
of a portion of the sulfur contained in the concentrate as it passes
through an oxidizing atmosphere, or the combustion of a fossil fuel.

(k) "Sulfuric acid plant" means any facility producing sulfuric acid by
the contact process.

(1) "Total smelter charge" means the weight (dry basis) of all copper
sulfide ore concentrates processed at a primary copper smelter, plus the
weight of all other solid materials introduced into the roasters and smelt-
ing furnaces at a primary copper smelter, except calcine, over a one-
month period.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any dryer any
gases which contain particulate matter in excess of 50 mg/dscm (0.022
gr/dscf).

(b) [Reserved]

(4) STANDARD FOR SULFUR DIOXIDE. (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any roaster, smelting
furnace or copper converter any gases which contain sulfur dioxide in
excess of 0.065% by volume, except as provided in pars. (b) and (c).

(b) Reverberatory smelting furnaces are exempt from par. (a) during
periods when the total smelter charge at the primary copper smelter con-
tains a high level of volatile impurities.

(c)A change in the fuel combusted in a reverberatory smelting furnace
may not be considered a modification under this chapter.

(5) STANDARD FOR VISIBLE EMISSIONS, (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any dryer any visi-
ble emissions which exhibit greater than 20% opacity.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any affected facility that uses a sulfuric acid plant to comply
with the standard set forth in sub. (4), any visible emissions which ex-
hibit greater than 20% opacity.

(6) MONITORING OF OPERATIONS. (a) The owner or operator of any pri-
mary copper smelter subject to sub. (4) (b) shall keep a monthly record of
the total smelter charge and the weight percent (dry basis) of arsenic,
antimony; lead and zinc contained in this charge. The analytical meth-
ods and procedures employed to determine the weight of the total

Register, September, 1986, No. 369



250	 WISCONSIN ADMINISTRATIVE CODE
NR 440

smelter charge and the weight percent of arsenic, antimony, lead and
zinc shall be approved by the department and shall be accurate to within
plus or minus 10%.

(b) The owner or operator of any primary copper smelter subject to
the provisions of this section shall install and operate:

1. A continuous monitoring system to monitor and record the opacity
of gases discharged into the atmosphere from any dryer. The span of this
system shall be set at 80 to 100% opacity.

2. A continuous monitoring system to monitor and record sulfur diox-
ide emissions discharged into the atmosphere from any roaster, smelting
furnace or copper converter subject to sub. (4)(a). The span of this Sys-
tem shall be set at a sulfur dioxide concentration of 0.20% by volume.

a. The continuous monitoring system performance evaluation re-
quired under s. NR 440.13(3) shall be completed prior to the initial per-
formance test required under s, NR 440.08. During the performance
evaluation, the span of the continuous monitoring system may be set at a
sulfur dioxide concentration of 0,15% by volume if necessary to main-
tain the system output between 20% and 90% of full scale. Upon comple-
tion of the continuous monitoring system performance evaluation, the
span of the continuous monitoring system shall be set at a sulfur dioxide
concentration of 0,20% by volume.

b. For the purpose of the continuous monitoring system performance
evaluation required under s. NR 440.13 (3), the reference method re-
ferred to under the Field Test for Accuracy (Relative) in Performance
Specification 2 of 40 C.F.R. pt. 60, Appendix B, incorporated by refer-
ence in s. NR 440.17 shall be Reference Method 6 of 40 C.F.R. pt. 60,
Appendix A, incorporated by referent in s. NR 44017. For the perform-
ance evaluation, each concentration measurement shall be of one hour
duration. The pollutant gas used to prepare the calibration gas mixtures
required under Performance Specification 2 of Appendix B and for cali-
bration checks under s. NR 44013(4) shall be sulfur dioxide.

(c) Six-hour average sulfur dioxide concentrations shall be calculated
and recorded daily for the 4 consecutive 6-hour periods of each operating
day. Each 6-hour average shall be determined as the arithmetic mean of
the appropriate 6 contiguous one-hour average sulfur dioxide concentra-
tions provided by the continuous monitoring system installed under par.
(b).

(d) For the purpose of reports required under s. NR 440.07 (3), periods
of excess emissions that shall be reported are defined as follows:

1. Opacity. Any 6-minute period during which the average opacity, as
measured by the continuous monitoring system installed under par. (b),
exceeds the standard under sub. (5)(a).

2. Sulfur dioxide. All 6-hour periods during which the average emis-
sions of sulfur dioxide, as measured by the continuous monitoring system
installed under sub. (4), exceed the level of the standard. The depart-
ment shall not consider emissions in excess of the level of the standard for
less than or equal to 1.5% of the 6-hour periods during the quarter as
indicative of a potential violation of s. NR 440.11 (4), provided the af-
fected facility, including air pollution control equipment, is maintained
and operated in a manner consistent with good air pollution control prac-
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tice for minimizing emissions during these periods. Emissions in excess of
the level of the standard during periods of startup, shutdown and mal-
function may not to be included within the 1.5%.

(7) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed in subs. (3), (4) and (5) as fol-
lows:

1.Method 5 for the concentration of particulate matter and the associ-
ated moisture content.

2. Sulfur dioxide concentrations shall be determined using the continu-
ous monitoring system installed in accordance with sub. (6)(b). One 6-
hour average period shall constitute one run. The monitoring system
drift during any run may not exceed 2% of span.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, Method 1 shall be used for selecting the Sam-
pling site and the number of traverse points, Method 2 for determining
velocity and volumetric flow rate and Method 3 for determining the gas
analysis. The sampling time for each run shall be at least 60 minutes and
the minimum sampling volume shall be 0.86 dscm (30 dscf) except that
smaller times or volumes, when necessitated by process variables or
other factors, may be approved by the department.

History: Cr. Register, January, 1984, No. 337, eii. 2-1-84.

NR 440.34 Primary zinc smelters. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The provisions of this section are applicable
to the following affected facilities in primary zinc smelters: roaster and
sintering machine.

.(b) Any facility under par. (a) that commences construction or modifi-
cation after October 16, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Primary zinc smelter" means any installation engaged in the pro-
duction, or any intermediate process in the production, of zinc or zinc
oxide from zinc sulfide ore concentrates through the use of pyrometal-
lurgical techniques.

(b) "Roaster" means any facility in which a zinc sulfide ore concen-
trate charge is heated in the presence of air to eliminate a significant por-
tion (more than 10%) of the sulfur contained in the charge.

(c) "Sintering machine" means any furnace in which calcines are
heated in the presence of air to agglomerate the calcines into a hard po-
rous mass called "sinter."

(d) "Sulfuric acid plant" means any facility producing sulfuric acid by
the contact process.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
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may cause to be discharged into the atmosphere from any sintering
machine any gases which contain particulate matter in excess of 50 mg/
dscm (0,022 gr/dsef),

(b) [Reserved]

(4) STANDARD FOR SULFUR DIOXIDE, (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any roaster any gases
which contain sulfur dioxide in excess of 0.065% by volume.

(b) Any sintering machine which eliminates more than 10% of the sul-
fur initially contained in the zinc sulfide ore concentrates will be consid-
ered as a roaster under par. (a).

(5) STANDARD FOR VISIBLE EMISSIONS. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any sintering
machine any visible emissions which exhibit greater than 20% opacity.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any affected facility that uses a sulfuric acid plant to comply
with the standard set forth in sub. (4), any visible emissions which ex-
hibit greater than 20% opacity.

(6) MONITORING OF OPERATIONS. (a) The owner or operator of any pri-
mary zinc smelter subject to the provisions of this section shall install
and operate:

1. A continuous monitoring system to monitor and record the opacity
of gases discharged into the atmosphere from any sintering machine. The
span of this system shall be set at 80 to 100% opacity.

2. A continuous monitoring system to monitor and record sulfur diox-
ide emissions discharged into the atmosphere from any roaster subject to
sub. (4). The span of this system shall be set at a sulfur dioxide concen-
tration of 0.20% by volume.

a. The continuous monitoring system performance evaluation re-
quired under s. NR 440.13 (3) shall be completed prior to the initial per-
formance test required under s, NR 440.08. During the performance
evaluation, the span of the continuous monitoring system may be set at a
sulfur dioxide concentration of 0.15% by volume if necessary to main-
tain the system output between 20% and 90% of full scale. Upon comple-
tion of the continuous monitoring system performance evaluation, the
span of the continuous monitoring system shall be set at a sulfur dioxide
concentration of 0.20% by volume.

(b) For the purpose of the continuous monitoring system performance
evaluation required under s. NR 440.13 (3), the reference method re-
ferred to under the Field Test for Accuracy (Relative) in Performance
Specification 2 of 40 C.F.R. pt. 60, Appendix B, incorporated by refer-
ence in s. NR 440.17, shall be Reference Method 6 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17. For the perform-
ance evaluation, each concentration measurement shall be of one hour
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duration, The pollutant gas used to prepare the calibration gas mixtures
required under Performance Specification 2 of Appendix B and for cali-
bration checks under s. NR 440.13(4) shall be sulfur dioxide.

(b) Two-hour average sulfur dioxide concentrations shall be calculated
and recorded daily for the 12 consecutive 2-hour periods of each operat-
ing day. Each 2-hour average shall be determined as the arithmetic mean
of the appropriate 2 contiguous one-hour average sulfur dioxide concen-
trations provided by the continuous monitoring system installed under
par. (a).

(c) For the purpose of reports required under s. NR 440.07(3), periods
of excess emissions that shall be reported are defined as follows:

1. Opacity. Any 6-minute period during which the average opacity, as
measured by the continuous monitoring system installed under par. (a)
exceeds the standard under sub. (5).

2. Sulfur dioxide. Any 2-hour period, as described in par. (b), during
which the average emission of sulfur dioxide, as measured by continuous
monitoring system installed under par. (a) exceeds the standard under
sub. (4).

(7) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in subs. (3), (4) and (5) as fol-
lows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content.

2. Sulfur dioxide concentrations shall be determined using the continu-
ous monitoring system installed in accordance with sub. (6)(a). One 2-
hour average period shall constitute one run.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, Method 1 shall be used for selecting the sam-
pling site and the number of traverse points, Method 2 for determining
velocity and volumetric flow rate and Method 3 for determining the gas
analysis. The sampling time for each run shall be at least 60 minutes and
the minimum sampling volume shall be 0.85 dscm (30 dsef) except that
smaller times or volumes, when necessitated by process variables or
other factors, may be approved by the department.

History. Cr. Register, January, 1984, No. 337, e8. 2_1-84.

NR 440.35 Primary lead smelters. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The provisions of this section are applicable

( to the following affected facilities in primary lead smelters: sintering
machine, sintering machine discharge end, blast furnace, dross reverber-
atory furnace, electric smelting furnace and converter.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 16, 1974, is subject to the requirements of this sea
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.
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(a) "Blast furnace" means any reduction furnace to which sinter is
charged and which forms separate layers of molten slag and lead bullion.

(b) "Converter" means any vessel which lead concentrate or bullion is
charged and refined.

(c) "Dross reverberatory furnace" means any furnace used for the re-
moval or refining of impurities from lead bullion.

(d) "Electric smelting furnace" means any furnace in which the heat
necessary for smelting of the lead sulfide ore concentrate charge is gener-
ated by passing an electric current through a portion of the molten mass
in the furnace.

(e) "Primary lead smelter" means any installation or any intermedi-
ate process engaged in the production of lead from lead sulfide ore con-
centrates through the use of pyrometallurgical techniques.

(f) "Sinter bed" means the lead sulfide ore concentrate charge within a
sintering machine.

(g) "Sintering machine" means any furnace in which a lead sulfide ore
concentrate charge is heated in the presence of air to eliminate sulfur
contained in the charge and to agglomerate the charge into a hard porous
mass called "sinter."

(h) "Sintering machine discharge end" means any apparatus which
receives sinter as it is discharged from the conveying grate of a sintering
machine,

(i) "Sulfuric acid plant" means any facility producing sulfuric acid by
the contact process.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any blast furnace,
dross reverberatory furnace or sintering machine discharge end any gases
which contain particulate matter in excess of 50 mg/dscm (0.022 gr/dsef).

(b) [Reserved]

(4) STANDARD FOR SULFUR DIOXIDE. (a) On and after the date on which
the performance test required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any sintering machine,
electric smelting furnace, or converter gases which contain sulfur dioxide
in excess of 0.065% by volume.

(b) [Reserved]

(5) STANDARD FOR VISIBLE EMISSIONS. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any blast furnace,
dross reverberatory furnace, or sintering machine discharge end any visi-
ble emissions which exhibit greater than 20% opacity.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
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the provisions of this section may cause to be discharged into the atmos-
phere from any affected facility that uses a sulfuric acid plant to comply
with the standard set forth in sub. (4), any visible emissions which, ex-
hibit greater than 20% opacity.

(6) MONITORING of OPERATIONS. (a) The owner or operator of any pri-
mary lead smelter subject to the provisions of this section shall install
and operate:

1. A continuous monitoring system to monitor and record the opacity
of gases discharged into the atmosphere from any blast furnace, dross
reverberatory furnace, or sintering machine discharge end. The span of
this system shall be set at 80 to 100% opacity.

2, A continuous monitoring system to monitor and record sulfur diox-
ide emissions discharged into the atmosphere from any sintering
machine, electric furnace or converter subject to sub. (4). The span of
this system shall be set at a sulfur dioxide concentration of 0.20% by
volume.

a. The continuous monitoring system performance evaluation re-
quired under s. NR 440.13(3) shall be completed prior to the initial per-
formance test required under s. NR 440.08. During the performance
evaluation, the span of the continuous monitoring system may be set at a
sulfur dioxide concentration of 0.15% by volume if necessary to main-
tain the system output between 20% and 90% of full scale, Upon comple-
tion of the continuous monitoring system performance evaluation, the
span of the continuous monitoring system shall be set at a sulfur dioxide
concentration of 0,20% by volume.

b. For the purpose of the continuous monitoring system performance
evaluation required under s. NR 440.13(3), the reference method re-
ferred to under the Field Test for Accuracy (Relative) in Performance
Specification 2 of 40 C.F.R. pt. 60, Appendix B, incorporated by refer-
ence in s. NR 440.17 shall be Reference Method 6 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17. For the perform-
ance evaluation, each concentration measurement shall be of one hour
duration. The pollutant gases used to prepare the calibration gas mix-
tures required under Performance Specification 2 of Appendix B, and for
calibration checks under s. NR 440,13 (4), shall be sulfur dioxide.

(b) Two-hour average sulfur dioxide concentrations shall be calculated
and recorded daily for the 12 consecutive 2-hour periods of each operat-
ing day. Each 2-hour average shall be determined as the arithmetic mean
of the appropriate 2 contiguous one-hour average sulfur dioxide concen-
trations provided by the continuous monitoring system installed under
par. (a).

(c) For the purpose of reports required under s. NR 440.07(3), periods
of excess emissions that shall be reported are defined as follows:

1, 'Opacity'. Any 6-minute period during which the average opacity,
as measured by the continuous monitoring system installed under par.
(a), exceeds the standard under sub. (5)(a).

2, 'Sulfur dioxide'. Any 2-hour period, as described in par. (b), during
which the average emissions of sulfur dioxide, as measured by the contin-
uous monitoring system installed under par. (a), exceeds the standard
under sub. (4).
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(7) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.P.R. pt, 60, Appendix A, incorporated by reference in s. NR 440,17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed in subs. (3), (4) and (5) as fol-
lows:

1.Method 5 for the concentration of particulate matter and the associ-
ated moisture content.

2. Sulfur dioxide concentrations shall be determined using the continu-
ous monitoring system installed in accordance with sub. (6)(a). One 2-
hour average period shall constitute one run.

(b) For Method 5 of 40 C.F.R. pt, 60, Appendix A, incorporated by
reference in s, NR 440.17, Method 1 shall be used for selecting the sam-
pling site and the number of traverse points, Method 2 for determining
velocity and volumetric flow rate and Method 3 for determining the gas
analysis. The sampling time for each run shall be at least 60 minutes and
the minimum sampling volume shall be 0.85 dscm (30 dscf) except that
smaller times or volumes, when necessitated by process variables or
other factors, maybe approved by the department.

111slory: Cr. Register, January, 1984, No. 337, eft'. 2-1-84.

NR 440.36 Primary aluminum reduction plants, (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The affected facilities in pri-
mary aluminum reduction plants to which this section applies are po-
troom groups and anode bake plants,

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 23, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Aluminum equivalent" means an amount of aluminum which can
be produced from a Mg of anodes produced by an anode bake plant as
determined by sub. (6)(g).

(b) "Anode bake plant" means a facility which produces carbon an-
odes for use in a primary aluminum reduction plant.

(c) "Potroom" means a building unit which houses a group of electro-
lytic cells in which aluminum is produced.

(d) "Potroom group" means an uncontrolled potroom, a potroom
which is controlled individually, or a group of potrooms or potroom seg-
ments ducted to a common control system.

(e) "Primary aluminum reduction plant" means any facility manufac-
turing aluminum by electrolytic reduction.

(f) "Primary control system" means an air pollution control system
designed to remove gaseous and particulate flourides from exhaust gases
which are captured at the cell.

(g) "Roof monitor" means that portion of the roof of a potroom where
gases not captured at the cell exit from the potroom.
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(h) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods specified in sub. (6) or by
equivalent or alternative methods.

(3) STANDARDS FOR FLUORIDES, (a) On and after the date on which the
initial performancetest required to be conducted by s. NR 440.08 is com-
pleted, no owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any affected facility any
gases containing total fluorides, as measured according to s. NR 440.08,
in excess of:

1. 1.0 kg/Mg (2.0 lb/ton) of aluminum produced for potroom groups at
Soderberg plants, except that emissions between 1.0 kg/Mg and 1.3 kg/
Mg (2.6 lb/ton) shall be considered in compliance if the owner or opera-
tor demonstrates that exemplary operation and maintenance procedures
were used with respect to the emission control system and that proper
control equipment was operating at the affected facility during the per-
formance tests;

2. 0.95 kg/Mg (1.9 lb/ton) of aluminum produced for potroom groups
at prebake plants, except that emissions between 0.95 kg/Mg and 1.25
kg/Mg (2.5 lb/ton) shall be considered in compliance if the owner or oper-
ator demonstrates that exemplary operation and maintenance proce-
dures were used with respect to the emission control system and that
proper control equipment was operating at the affected facility during
the performance test; and

3. 0.05 kg/Mg (0.1 lb/ton) of aluminum equivalent for anode bake
plants.

(b) Within 30 days of any performance test which reveals emissions
which fall between the 1.0 kg/Mg and 1.3 kg/Mg levels in par.(a)1. or
between to 0.95 kg/Mg and 1.25 kg/Mg levels in par.(a)2., the owner or
operator shall submit a report to the department indicating whether all
necessary control devices were on-line and operating properly during the
performance test, describing the operating and maintenance procedures
followed, and setting forth any explanation for the excess emissions.

(4) STANDARD FOR VISIBLE EMISSIONS. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere:

1. From any potroom group any gases which exhibit 10% opacity or
greater, or

2. From any anode bake plant any gases which exhibit 20% opacity or
greater.

t	 (5) MONITORING OF OPERATIONS. (a) The owner or operator of any af-
fected facility subject to the provisions of this section shall install, cali-
brate, maintain and operate monitoring devices which can be used to
determine daily the weight of aluminum and anode produced. The
weighing devices shall have an accuracy of plus or minus 5% over their
operating range.

(b) The owner or operator of any affected facility shall maintain a
record of daily production rates of aluminum and anodes, raw material
feed rates, and cell or potline voltages.
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(6) TEST METHODS AND PROCEDURES. (a) Following the initial perform-
ance test as required under s. NR 440.08 (1), an owner or operator shall
conduct a performance test at least once each month during the life of the
affected facility, except when malfunctions prevent representative sam-
pling, as provided under s. NR 440.08(3). The owner or operator shall
give the department at least 15 days advance notice of each test. The
department may require additional testing under ch. NR 439 or s. NR	 f445.05.

(b) An owner or operator may petition the department to establish an
alternate testing requirement that requires testing less frequently than
once each month for a primary control system or an anode bake plant. If
the owner or operator shows that emissions from the primary control
system or the anode bake plant have low variability during day-to-day
operations, the department may establish such an alternative testing re-
quirement. The alternative testing requirement shall include a testing
schedule and, in the case of a primary control system, the method to be
used to determine primary control system emissions for the purpose of
performance tests.

(c) Except as provided in s. NR 440.08 (2), reference methods specified
in 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s, NR
440.17, shall be used to determine compliance with the standard pre-
scribed in sub. (3) as follows:

1. For sampling emissions from stacks:

a. Method 1 for sample and velocity traverses,

b. Method 2 for velocity and volumetric flow rate,

c. Method 3 for gas analysis, and

d. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content.

2: For sampling emissions from roof monitors not employing stacks or
pollutant collection systems:

a. Method 1 for sample and velocity traverses,

b. Method 2 and Method 14 for velocity and volumetric flow rate,

c. Method 3 for gas analysis, and

d. Method 14 for the concentration of total fluorides and associated
moisture content.

3. For sampling emissions from roof monitors not employing stacks
but equipped with pollutant collection systems, the procedures under S.

NR 440.08(2) shall be followed.

(d) For Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference ill s. NR 440.17, the sampling time for each run shall
be at least 8 hours for any potroom sample and at least 4 horns for any
anode bake plant sample, and the minimum sample volume shall be 6.8
dscm (240 dscf) for any potroom sample and 3.4 dscm (120 dscf) for any
anode bake plant sample except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department.
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(e) The air pollution control system for each affected facility shall be
constructed so that volumetric flow rates and total fluoride emissions can
be accurately determined using applicable methods specified under par.
(c)

(f) The rate of aluminum production shall be determined by dividing
720 hours into the weight of aluminum tapped from the affected facility
during a period of 30 days prior to and including the final run of a per-
formance test.

(g) For anode bake plants, the aluminum equivalent for anodes pro-
duced shall be determined as follows:

1. Determine the average weight (Mg) of anode produced in anode
bake plant during a representative oven cycle using a monitoring device
which meets the requirements of sub. (5)(a).

2, Determine the average rate of anode production by dividing the to-
tal weight of anodes produced during the representative oven cycle by
the length of the cycle in hours,

3. Calculate the aluminum equivalent for anodes produced by multi-
plying the average rate of anode production by 2.

Note: An owner or operator may establish a different multiplication factor by submitting
production records of the Ift of aluminum produced and the concurrent Mg of anode con-
sumed by potrooms.

(h) For each run, potroom group emissions expressed in kg/Mg of alu-
minum produced shall be determined using the following equation:

Epg = (CsQS)110-6 +(CSoA)210 -6
M

where:

Epg is the potroom group emissions of total fluorides in kg/Mg of alu-
minum produced

Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B, or by Method 14 of 40 C.F,R. pt, 60, Appendix A,
incorporated by reference in s. NR 440.17, as applicable

Qs is the volumetric flow rate of the effluent gas stream in dscm/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A or Method 14,
or both, as applicable

10-6 is the conversion factor from mg to kg

M is the rate of aluminum production in Mg/hr as determined by sub.
(6)(f)

(CsQs)1 is the product of Cs and Qs for measurements of primary con-
trol system effluent gas streams. Where an alternative testing require-
ment has been established for the primary control system, the calculated
value (CsQs)1 from the most recent performance test shall be used.

(CsQs)2 is the product of Cs and Qs for measurements of secondary
control system or roof monitor effluent gas streams
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(i) For each run, as applicable, anode bake plant emissions expressed
in kg/Mg of aluminum equivalent shall be determined using the follow-
ing equation:

Ebp _ CsQs 10-5
Me

where:

Ebp is the anode bake plant emissions of total fluorides in kg/Mg of
aluminum equivalent

Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 44017

Qs is the volumetric flow rate of the effluent gas stream in dscm/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10-6 is the conversion factor from mg to kg

Me is the aluminum equivalent for anodes produced by anode bake
plants in Mg/hr as determined by par. (g)

History- Cr. Register, January, 1984, No. 337, eff. 2-1-84; am. (6) (a), Register, September,
1986, No. 369, eff. 10-1-86.

Nit 440.37 Phosphate fertilizer industry: wet-process phosphoric acid
plants. (1) APPLICABILITY AND DESIGNATION of AFFECTED FACILITY. (a)
The affected facility to which the provisions of this section apply is each
wet-process phosphoric acid plant having a design capacity of more than
15 tons of equivalent P205 feed per calendar day. For the purpose of this
section, the affected facility includes any combination of: reactors, filters,
evaporators and hotwells.

(b) Any facility tinder par. (a) that commences construction or modifi-
cation after October 22, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Equivalent P206 feed" means the quantity of phosphorus, ex-
pressed as phosphorus pentoxide, fed to the process,

(b) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods specified in sub. (5), or equiva-
lent or alternative methods.

(c) "Wet-process phosphoric acid plant" means any facility manufac-
turing phosphoric acid by reacting phosphate rock and acid.

(3) STANDARD FOR FLUORIDES. (a) On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which contain total fluorides in excess of 10.0 g/metric ton of equivalent
P205 feed (0.020 lb/ton).

(b) [Reserved]
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(4) MONITORING 61. OPERATIONS. (a) The owner or operator of any
wet-process phosphoric acid plant subject to the provisions of this sec-
tion shall install, calibrate, maintain and operate a monitoring device
which can be used to determine the mass flow of phosphorus-bearing feed
material to the process. The monitoring device shall have an accuracy of
plus or minus 5% over its operating range.

(b) The owner or operator of any wet-process phosphoric acid plant
shall maintain a daily record of equivalent P206 feed by first determining
the total mass rate in metric ton/hr of phosphorus bearing feed using a
monitoring device for measuring mass flowrate which meets the require-
ments of par. (a) and then by proceeding according to sub. (5) (d)2.

(c) The owner or operator of any wet-process phosphoric acid plant
subject to the provisions of this section shall install, calibrate, maintain
and operate a monitoring device which continuously measures and per-
manently records the total pressure drop across the process scrubbing
system. The monitoring device shall have an accuracy of plus or minus
5% over its operating range.

(5) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08 (2), shall be used to determine com-
pliance with the standard prescribed in sub. (3) as follows:

l.. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, the sampling time for each run shall
be at least 60 minutes and the minimum sample volume shall be 0.85
dscm (30 dscf) except that shorter sampling times or smaller volumes,
when necessitated by process variables or other factors, may be ap-
proved by the department.

(c) The air pollution control system for the affected facility shall be
constructed so that volumetric flow rates and total fluoride emissions can
be accurately determined by applicable test methods and procedures.

(d) Equivalent P205 feed shall be determined as follows:

1. Determine the total mass rate in metric ton/hr of phosphorus-bear-
ing feed during each run using a flow monitoring device meeting the re-
quirements of sub. (4)(a).

2. Calculate the equivalent P206 feed by multiplying the percentage
P206 content, as measured by the spectrophotometric molybdovan-
adophosphate method (AOAC Method 9), times the total mass rate of
phosphorus-bearing feed. AOAC Method 9, incorporated by reference in
s. NR 440.17 is published in the Official Methods of Analysis of the Asso-
ciation of Official Analytical Chemists, 11th edition, 1970, pp. 11-12.
Other methods may be approved by the department.
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(e) For each run, emissions expressed in g/metric ton of equivalent
P205 feed shall be determined using the following equation:

E= (CsQs) 10-3/MP206

where:

E is the emissions of total fluorides in g/metric ton of equivalent P205
feed

Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17

Q4 is the volumetric flow rate of the effluent gas stream in dsem/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10-3 is the conversion factor for mg to g

Mp 06 is the equivalent P205 feed in metric ton/hr as determined by
par. (a)

History. Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.38 Phosphate fertilizer industry: superphosphoric acid lants. (1)
APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a^ The af-
fected facility to which the provisions of this section apply is each
superphosphoric acid plant having a design capacity of more than 15
tons of equivalent P205 feed per calendar day. For the purpose of this
section, the affected facility includes any combination of: evaporators,
hotwells, acid sumps and cooling tanks.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 22, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS, As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Equivalent P205 feed" means the quantity of phosphorus, ex-
pressed as phosphorous pentoxide, fed to the process.

(b) "Superphosphoric acid plant" means any facility which concen-
trates wet-process phosphoric acid to 66% or greater P206 content by
weight for eventual consumption as a fertilizer.

(c) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods speci fied in sub. (5), or equiva-
lent or alternative methods.

(3) STANDARD FOR FLUORIDES. (a) On and after the date on which the
performance test required to be conducted by s, NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which contain total fluorides in excess of 5.0 g/metric ton of equivalent
P205 feed (0.010 lb/ton).

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any
superphosphoric acid plant subject to the provisions of this section shall
install, calibrate, maintain and operate a flow monitoring device which
Register, September, 1986, No. 869
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can be used to determine the mass flow of phosphorus-bearing feed mate-
rial to the process. The flow monitoring device shall have an accuracy of
plus or minus 5% over its operating range.

(b) The owner or operator of any superphosphoric acid plant shall
maintain a daily record of equivalent P206 feed by first determining the
total mass rate in metric ton/hr of phosphorus-bearing feed using a flow
monitoring device meeting the requirements of par. (a) and then pro-
ceeding according to sub. (5) (d)2.

(c)The owner or operator of any superphosphoric acid plant subject to
the provisions of this section shall install, calibrate, maintain and oper-
ate a monitoring device which continuously measures and permanently
records the total pressure drop across the process scrubbing system. The
monitoring device shall have an accuracy of plus or minus 5% over its
operating range.

(5) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08 (2) shall be used to determine compli-
ance with the standard prescribed in sub. (3) as follows:

1. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 13A and 13B of 40 C.F.R. pt. 60, Appendix A, incor-
porated by reference in s. NR 440.17, the sampling time for each run
shall be at least 60 minutes and the minimum sample volume shall be at
least 0.85 dscm (30 dsef) except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department.

(c) The air pollution control system for the affected facility shall be
constructed so that volumetric flow rates and total fluoride emissions can
be accurately determined by applicable test methods and procedures.

(d) Equivalent P20s feed shall be determined as follows:

1. Determine the total mass rate in metric ton/hr of phosphorus-bear-
ing feed during each run using a flow monitoring device meeting the re-
quirements of sub. (4)(a).

2. Calculate the equivalent P205 feed by multiplying the percentage
P205 content, as measured by the spectrophotometrie molybdovan-
adophosphate method (AOAC Method 9), times the total mass rate of
phosphorus-bearing feed. AOAC Method 9, incorporated by reference in
s, NR 440.17 is published in the Official Methods of Analysis of the Asso-
ciation of Official Analytical Chemists, 11th edition, 1970, pp. 11-12.
Other methods may be approved by the department.

(e) For each run, emissions expressed in g/metric ton of equivalent
P206 feed, shall be determined using the following equation:

E _ (C3Qs)10-3/MP205
Register, September, 1986, No. 369
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where:

E is the emissions of total flourides in g/metric ton of equivalent P206
feed

Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17

Qs is the volumetric flow of the effluent gas stream in dscm/hr as deter-
mined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10 -3 is the conversion factor for mg to g

MP2o5 is the equivalent P205 feed in metric ton/hr as determined by
par. (d).

History: Cr. Register, January, 1984, No. 337, eft. 2-1-54.

NR 440.39 Phosphate fertilizer industry: diammonium phosphate plants.
(1) APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The af-
fected facility to which the provisions of this section apply is each granu-
lar diammonium phosphate plant having a design capacity of more than
15 tons of equivalent P205 feed per calendar day. For the purpose of this
section, the affected facility includes any combination of: reactors, gran-
ulators, dryers, coolers, screens and mills.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 22, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Equivalent P206 feed" means the quantity of phosphorus, ex-
pressed as phosphorus pentoxide, fed to the process.

(b) "Granular diammonium phosphate plant" means any plant manu-
facturing granular diammonium phosphate by reacting phosphoric acid
with ammonia.

(c) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods specified in sub. (5), or equiva-
lent or alternative methods,

(3) STANDARD FOR FLUORIDES. (a) On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which contain total fluorides in excess of 30 g/metric ton of equivalent
P205 feed (0.060 lb/ton),

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any
granular diammonium phosphate plant subject to the provisions of this
section shall install, calibrate, maintain and operate a flow monitoring
device which can be used to determine the mass flow of phosphorus-bear-
ing feed material to the process. The flow monitoring device shall have an
accuracy of plus or minus 5% over its operating range.
Register, September, 1986, No. 369
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(b) The owner or operator of any granular diammonium phosphate
plant shall maintain a daily record of equivalent P206 feed by first deter-
mining the total mass rate in metric ton hr of phosphorus-bearing feed
using a flow monitoring device meeting the requirements of par. (a) and
then by proceeding according to sub. (5) (d)2.

(c) The owner or operator of any granular diammonium phosphate
plant subject to the provisions of this section shall install, calibrate,
maintain and operate a monitoring device which continuously measures
and permanently records the total pressure drop across the scrubbing
system. The monitoring device shall have an accuracy of plus or minus
5% over its operating range.

(5) TEST ME'T'HODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s, NR 440.08 (2), shall be used to determine
compliance with the standard prescribed in sub. (3) as follows;

1. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method . 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, the sampling time for each run shall
be at least 60 minutes and the minimum sample volume shall be at least
0.85 dscm (30 dsef) except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department,

(c) The air pollution control system for the affected facility shall be
constructed so that volumetric flow rates and total fluoride emissions can
be accurately determined by applicable test methods and procedures.

(d) Equivalent P206 feed shall be determined as follows:

1. Determine the total mass rate in metric ton/hr of phosphorus-bear-
ing feed during each run using a flow monitoring device meeting the re-
quirements of sub. (4)(a).

2. Calculate the equivalent P206 feed by multiplying the percentage
P206 content, as measured by the spectrophotometric molybdovanado-
phosphate method (AOAC Method 9), times the total mass rate of phos-
phorus-bearing feed. AOAC Method 9, incorporated by reference in s.
NR 440.17, is published in the Official Methods of Analysis-of the Associ-
ation of Official Analytical Chemists,11th edition, 1970, pp. 11-12. Other
methods may be approved by the department.

(e) For each run, emissions expressed in g/metric ton of equivalent
P206 feed shall be determined using the following equation:

E = (CsQs) 10-3/Mr2o6
where:

E is the emissions of total fluorides in g/metric ton of equivalent P205
feed
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Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17

Qs is the volumetric flow rate of the effluent gas stream in dscm/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10-3 is the conversion factor for mg to g

Mp o6 is the equivalent P206 feed in metric ton/hr as determined by
par. (a)

History: Cr. Register, January, 1984, No. 337, off. 2.1.84.

NR 440,40 Phosphate fertilizer industry: triple superphosphate plants. (1)
APPLICABILITY AND DESIGNATION of AFFECTED FACILITY. (a) The af-
fected facility to which the provisions of this section apply is each triple
superphosphate plant having a design capacity of more than 15 tons of
equivalent P206 feed per calendar day. For the purpose of this section,
the affected facility includes any combination of: mixers, curing belts or
dens, reactors, granulators, dryers, cookers, screens, mills and facilities
which store run-of-pile triple superphosphate.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 22, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this subsection, all terms not defined in
this section have the meaning given them in s. NR 440.02.

(a) "Equivalent P206 feed" means the quantity of phosphorus, ex-
presed as phosphorus pentoxide, fed to the process.

(b) "Run-of-pile triple superphosphate" means any:triple superphos-
phate that has not been processed in a granulator and is composed of
particles at least 25% by weight of which when not caked will pass
through a 16 mesh screen.

(c) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods specified in sub. (5), or equiva-
lent or alternative methods.

(d) "Triple superphosphate plant" means any facility manufacturing
triple superphosphate by reacting phosphate rock with phosphoric acid.
A run-of-pile triple superphosphate plant includes curing and storing.

(3) STANDARD FOR FLUORIDES. (a) On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which contain total fluorides in excess of 100 g/metric ton of equivalent
P205 feed (0.20 lb/ton).

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any
triple superphosphate plant subject to the provisions of this section shall
install, calibrate, maintain and operate a flow monitoring device which
can be used to determine the mass flow of phosphorus-bearing feed mate-
rial to the process. The flow monitoring device shall have an accuracy of
plus or minus 5% over its operating range.
Register, September, 1986, No, 360
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(b) The owner or operator of any triple superphosphate plant shall
maintain a daily record of equivalent P206 feed by first determining the
total mass rate in metric ton/hr of phosphorus-bearing feed using a flow
monitoring device meeting the requirements of par. (a) and then by pro-
ceeding according to sub. (6) (d)2.

(c) The owner or operator of any triple superphosphate plant subject
to the provisions of this section shall install, calibrate, maintain and op-
erate a monitoring device which continuously measures and perma-
nently records the total pressure drop across the process scrubbing sys-
tem. The monitoring device shall have an accuracy of plus or minus 5%
over its operating range. .

(5) TEST METHODS AND PROCEDURES. a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standard prescribed in sub. (3) as follows:

1. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 13A or 13B of 40 C.P.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, the sampling time for each run shall
be at least 60 minutes and the minimum sample volume shall be at least
0.85 dscm (30 dscf) except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by .the department.

(c) The air pollution control system for the affected facility shall be
constructed so that volumetric flow rates and total fluoride emissions can
be accurately determined by applicable test methods and procedures.

(d) Equivalent P205 feed shall be determined as follows:

1. Determine the total mass rate in metric ton/hr of phosphorus-bear-
ing feed during each run using a flow monitoring device meeting the re-
quirements of sub. (4)(a).

2. Calculate the equivalent P20s feed by multiplying the percentage
P205 content, as measured by the spectrophotometric molybdovan-
adophosphate method (AOAC Method 9), times the total mass rate of
phosphorus-bearing feed. AOAC Method 9, incorporated by reference in
s. NR 440.17 is published in the Official Methods of Analysis of the Asso-
ciation of Official Analytical Chemists, 11th edition, 1970, pp. 11-12.
Other methods may be approved by the department.

(e) For each run, emissions expressed in g/metric ton of equivalent
P20b feed shall be determined using the following equation:

E = ( CsQs) 10-3/MP206

where:

E is the emissions of total fluorides in g/metric ton of equivalent P206
feed
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Cs is the concentration of total fluorides in mg/dsem as determined by
Method 13A or 13B of 40 C.F.R. pt, 60, Appendix A, incorporated by
reference in s. NR 440,17

% is the volumetric flow rate of the effluent gas stream in dsem/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10-3 is the conversion factor for mg to g

MP o5 is the equivalent PZOs feed in metric ton/hr as determined by
par. (d)

History: Cr. Register, January, 1984, No. 337, eft. 2-1-84.

NR 440.41 Phosphate fertilizer industry: granular triple superphosphate
storage facilities. (1) APPLICABILITY AND DESIGNATION OF AFFECTED FA-
CILITY. (a) The affected facility to which the provisions of this section
apply is each granular triple superphosphate storage facility. For the
purpose of this section, the affected facility includes any combination of:
storage or curing piles, conveyors, elevators, screens and mills.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 22, 1974, is subject to the requirements of this sec-
tion,

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Equivalent P205 stored" means the quantity of phosphorus, ex-
pressed as phosphorus pentoxide, being cured or stored in the affected
facility.

(b) "Fresh granular triple superphosphate" means granular triple su-
perphosphate produced no more than 10 days prior to the date of the
performance test.

(c) "Granular triple superphosphate storage facility" means any facil-
ity curing or storing granular triple superphosphate.

(d) "Total fluorides" means elemental fluorine and all fluoride com-
pounds as measured by reference methods specified in sub. (5), or equiva-
lent or alternative methods.

(3) STANDARD FOR FLUORIDES. (a) On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
no owner or operator subject to the provisions of this section may cause
to be discharged into the atmosphere from any affected facility any gases
which contain total fluorides in excess of 0.26 g/hr/metric ton of equiva-
lent P905 stored (5.0 x 10-4 lb/hr/ton of equivalent P20b stored).

(b) [Reserved]

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any
granular triple superphosphate storage facility subject to the provisions
of this section shall maintain an accurate account of triple superphos-
phate in storage to permit the determination of the amount of equivalent
P205 stored.

(b) The owner or operator of any granular triple superphosphate stor-
age facility shall maintain a daily record of total equivalent P20s stored
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by multiplying the percentage P205 content, as determined by sub. (5)
(f)2,, times the total mass of granular triple superphosphate stored.

(c) The owner or operator of any granular triple superphosphate stor-
age facility subject to the provisions of this section shall install, cali-
brate, maintain and operate a monitoring device which continuously
measures and permanently records the total pressure drop across the
process scrubbing system. The monitoring device shall have an accuracy
of plus or minus 5% over its operating range.

(5) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided for in s. NR 440.08(2), shall be used to determine
compliance with the standard prescribed in sub. (3) as follows:

1. Method 13A or 13B for the concentration of total fluorides and the
associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method. 3 for gas analysis.

(b) For Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, the sampling time for each run shall
be at least 60 minutes and the minimum sample volume shall be at least
0.85 dscm (30 dscf) except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department.

(cj The air pollution control system for the affected facility shall be
constructed so that volumetric flow rates and total fluorides emissions
can be accurately determined by applicable test methods and proce-
dures.

(d) Except as provided under par. (e), all performance tests on granu-
lar triple superphosphate storage facilities shall be conducted only when.
the following quantities of product are being cured or stored in the facil-
ity:

1, Total granular triple superphosphate --- at least 10% of the building
capacity.

2. Fresh granular triple superphosphate — at least 20% of the amount
of triple superphosphate in the building.

(e) If the provisions set forth in par. (d)2, exceed production capabili-
ties for fresh granular triple superphosphate, the owner or operator shall
have at least 5 days maximum production of fresh granular triple super-
phosphate in the building during a performance test.

(f) Equivalent P205 stored shall be determined as follows:

1. Determine the total mass stored during each run using an accounta-
bility system meeting the requirements of sub. (4)(a).

2. Calculate the equivalent P205 stored by multiplying the percentage
P20r, content, as measured by the spectrophotometric molybdovan-
adophosphate method (AOAC Method 9), times the total mass stored.
AOAC Method 9, incorporated by reference in s. NR 440.17, is published
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in the Official Methods of Analysis of the Association of Official Analyti-
cal Chemists, 11th edition, 1970, pp. 11-12. Other methods may be ap-
proved by the department.

(g) For each run, emissions expressed in g/hr/metric ton of equivalent
P206 stored shall be determined using the following equation:

>' = (CsQs) 10-3/MP205
where:

E is the emissions of total fluorides in g/hr/metric ton of equivalent
P205 stored

Cs is the concentration of total fluorides in mg/dscm as determined by
Method 13A or 13B of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 44017

Qs is the volumetric flow rate of the effluent gas stream in dscm/hr as
determined by Method 2 of 40 C.F.R. pt. 60, Appendix A

10-3 is the conversion factor for mg to g

MP205 is the equivalent P205 stored in metric tons as measured by
par. (d)

History, Cr, Register, January, 1984, No. 337, eBi. 2-1-84.

NR 440.42 Coal preparation plants. (1) APPL10ABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The provisions of this section are applicable
to any of the following affected facilities in coal preparation plants which
process more than 200 tons per day: thermal dryers, pneumatic coal-
cleaning equipment (air tables), coal processing and conveying equip-
ment (including breakers and crushers), coal stordge systems and coal
transfer and loading systems.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 24, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Bituminous coal" means solid fossil fuel classified as bituminous
coal by ASTM Designation D388-77 incorporated by reference in s. NR
440.17.

(b) "Coal" means all solid fossil fuels classified as anthracite, bitumi-
nous, subbituminous or lignite by ASTM Designation D388-77, incorpo-
rated by reference in s. NR 440.17.

(c) "Coal preparation plant" means any facility, excluding under-
ground mining operations, which prepares coal by one or more of the
following processes: breaking, crushing, screening, wet or dry cleaning
and thermal drying.

(d) "Coal processing and conveying equipment" means any machin-
ery used to reduce the size of coal or to separate coal from refuse, and the
equipment used to convey coal to or remove coal and refuse from the
machinery. This includes, but is not limited to, breakers, crushers,
screens and conveyor belts.
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(e) "Coal storage system" means any facility used to store coal except
for open storage piles.

(f) "Cyclonic flow" means a spiraling movement of exhaust gases
within a duct or stack.

(g) "Pneumatic coal-cleaning equipment" means any facility which
classifies bituminous coal by size or separates bituminous coal from
refuse by application of one or more air streams.

(h) "Thermal dryer" means any facility in which the moisture content
of bituminous coal is reduced by contact with a heated gas stream which
is exhausted to the atmosphere.

(i) "Transfer and loading system" means any facility used to transfer
and load coal for shipment.

(3) STANDARDS FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, an owner or operator subject to the provisions of this section
may not cause to be discharged into the atmosphere from any thermal
dryer gases which:

1, Contain particulate matter in excess of 0.070 g/dscm (0.031 gr/dsef).

2. Exhibit 20% opacity or greater.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, an owner or operator subject to
the provisions of this section may not cause to be discharged into the
atmosphere from any pneumatic coal cleaning equipment gases which:

1. Contain particulate matter in excess of 0.040 g/dscm (0.018 gr/dscf).

2. Exhibit 10% opacity of greater.

(c) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, an owner or operator subject to
the provisions of this section may not cause to be . discharged into the

yngatmosphere from any coal processing and conveequipment, coal
storage system, or coal transfer and loading system processing coal gases
which exhibit 20% opacity or greater.

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any
thermal dryer shall install, calibrate, maintain and continuously operate
monitoring devices as follows:

1. A monitoring device for the measurement of the temperature of the
gas stream at the exit of the thermal dryer on a continuous basis. The
monitoring device shall be certified by the manufacturer to be accurate
within plus or minus W F.

2. For affected facilities that use venturl scrubber emission control
equipment:

a. A monitoring device for the continuous measurement of the pressure
loss through the venturi constriction of the control equipment. The mon-
itoring device shall be certified by the manufacturer to be accurate
within plus or minus one inch water gauge.
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b. A monitoring device for the continuous measurement of the water
supply pressure to the control equipment. The monitoring device shall be
certified by the manufacturer to be accurate within plus or minus 5% of
design water supply pressure. The pressure sensor or tap shall be located
close to the water discharge point. The department may approve alter-
native locations,

(b) All monitoring devices under par. (a) shall be recalibrated annu-
ally in accordance with procedures under s. NR 440.13 (2) (c).

(5) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.>; .R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08 (2), shall be used to determine com-
pliance with the standards prescribed in sub. (3) as follows:

1.Method 5 for the concentration of particulate matter and associated
moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the minimum sample volume shall be 0.85 dscm (30 dscf)
except that shorter sampling times or smaller volumes, when necessi-
tated by process variables or other factors, may be approved by the de-
partment. Sampling may not be started until 30 minutes after startup
and shall be terminated before shutdown procedures commence. The
owner or operator of the affected facility shall eliminate cyclonic flow
during performance tests in a manner acceptable to the department.

(c) The owner or operator shall construct the facility so that particu-
late emissions from thermal dryers or pneumatic coal cleaning equip-
ment can be accurately determined by applicable test methods and pro-
cedures under par. (a).

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.43 Ferroalloy production facilities. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The provisions of this section
are applicable to the following affected facilities: electric submerged are
furnaces which produce silicon metal, ferrosilicon, calcium silicon,
silicomanganese zirconium, forrochrome silicon, silvery iron, high-car-
bon ferrochrome, charge chrome, standard ferromanganese, silicoman-
ganese, ferromanganese silicon or calcium carbide; and dust-handling
equipment.

(b) Any facility under par. (a) that commences construction or modifi-
cation after October 21, 1974, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) `Blowing tap" means any tap in which an evolution of gas forces or
projects jets of flame or metal sparks beyond the ladle, runner or collec-
tion hood.
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(b) "Calcium carbide" means material containing 70 to 85 percent cal-
cium carbide by weight.

(c) "Calcium silicon" means that alloy as defined by ASTM Designa-
tion A495-76, incorporated by reference in s. NR 440.17.

(d) "Capture system" means the equipment (including hoods, ducts,
fans, dampers, etc.) used to capture or transport particulate matter gen-
erated by an affected electric submerged are furnace to the control de-
vice.

(e) "Charge chrome" means that alloy containing 52 to 70 percent by
weight chromium, 5 to 8 percent by weight carbon, and 3 to 6 percent by
weight silicon.

(f) "Control device" means the air pollution control equipment used
to remove particulate matter generated by an electric submerged are fur-
nace from an effluent gas stream.

(g) "Dust-handling equipment" means any equipment used to handle
particulate matter collected by the air pollution control device (and lo-
cated at or near such device) serving any electric submerged are furnace
subject to this section.

(h) "Electric submerged are furnace" means any furnace wherein elec-
trical energy is converted to heat energy by transmission of current be-
tween electrodes partially submerged in the furnace charge.

(i) "Ferrochrome silicon" means that alloy as defined by ASTM
Designation A482-76, incorporated by reference in s. NR 440.17.

(j) "Ferromanganese silicon" means that alloy containing 63 to 66 per-
cent by weight manganese, 28 to 32 percent by weight silicon, and a max-
imum of 0.08% by weight carbon.

(k) "Ferrosilicon" means that alloy as defined by ASTM Designation
A100-69 (Reapproved 1974), incorporated by reference in s. NR 440.17,
grades A, B, C, D and E which contains 60 or more percent by weight
silicon.

(1) "Furnace charge" means any material introduced into the electric
submerged are furnace, and may consist of, but is not limited to, ores,
slag, carbonaceous material and limestone.

(m) "Furnace cycle" means the time period from completion of a fur-
nace product tap to the completion of the next consecutive product tap.

(n) "Furnace power input" means the resistive electrical power con-
sumption of an electric submerged are furnace as measured in kilowatts.

(o) "High-carbon ferrochrome" means that alloy as defined by ASTM
Designation A101-73, incorporated by reference in s. NR 440.17 grades
HCl through HC6,

(p) "Product change" means any change in the composition of the fur-
nace charge that would cause the electric submerged are furnace to be-
come subject to a different mass standard applicable under this section.

(q) "Silicomanganese" means that alloy as defined by ASTM Designa-
tion A483-64 (Reapproved 1974), incorporated by reference in s. NR
440.17.
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(r) "Silicornanganese zirconium" means that alloy containing 60 to 65
percent by weight silicon, 1.5 to 2.5 percent by weight calcium, 5 to 7
percent by weight zirconium, 0.75 to 1.25 percent by weight aluminum, 5
to 7 percent by weight manganese, and 2 to 3 percent by weight barium.

(s) "Silicon metal" means any silicon alloy containing more than 96%
silicon by weight.

(t) "Silvery iron" means any ferrosiiicon, as defined by ASTM
Designation A100-69 (Reapproved 1974) incorporated by reference in s.
NR 440.17, which contains less than 30% silicon.

(u) "Slag" means the more or less completely fused and vitrified mat-
ter separated during the reduction of a metal from its ore.

(v) "Standard ferromanganese" means that alloy as defined by ASTM
Designation A99-76, incorporated by reference in s. NR 440.17.

(w) "Tapping" means the removal of slag or product from the electric
submerged are furnace under normal operating conditions such as re-
moval of metal under normal pressure and movement by gravity down
the spout into the ladle.

(x) "Tapping period" means the time duration from initiation of the
process of opening the tap hole until plugging of the tap hole is complete.

(y) "Tapping station" means that general area where molten product
or slag is removed from the electric submerged are furnace.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any electric sub-
merged are furnace any gases which:

1. Exit from a control device and contain particulate matter in excess
of 0.45 kg/MW-hr (0.99 lb/MW-hr) while silicon metal, ferrosilicon, cal-
cium silicon or silicomanganese zirconium is being produced.

2. Exit from a control device and contain particulate matter in excess
of 0.23 kg/MW-hr (0.51 lb/MW-hr) while highcarbon ferrochrome,
charge chrome, standard ferromanganese, silicomanganese, calcium car-
bide, ferrochrome silicon, ferromanganese silicon or silvery iron is being
produced,

3. Exit from a control device and exhibit 15% opacity or greater.

4. Exit from an electric submerged are furnace and escape the capture
system and are visible without the aid of instruments. The requirements
of this subdivision apply only during periods when flow rates are being
established under sub. (6) (d).

5. Escape the capture system at the tapping station and are visible
without the aid of instruments for more than 40% of each tapping per-
iod. There are no limitations on visible emissions under this subdivision
when a blowing tap occurs. The requirements of this subdivision apply
only during periods when flow rates are being established under sub. (6)
(d).
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(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any dust-handling equipment any gases which exhibit 10%
opacity or greater.

(4) STANDARD FOR CARBON MONOXIDE. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any electric sub-
merged are furnace any gases which contain, on a dry basis, 20 or greater
volume percent of carbon monoxide. Combustion of such .gases under
conditions acceptable to the department constitutes compliance with
this subsection. Acceptable conditions include, but are not limited to,
flaring of gases or use of gases as fuel for other processes.

(b) [Reserved]

(5) EMISSION MONITORING. (a) The owner or operator subject to the
provisions of this section shall install, calibrate, maintain and operate a
continuous monitoring system for measurement of the opacity of emis-
sions discharged into the atmosphere from control devices.

(b) For the purpose of reports required under s. NR 440.07 (3), the
owner or operator shall report as excess emissions all 6-minute periods in
which the average opacity is 16% or greater.

(c) The owner or operator subject to the provisions of this section shall
submit a written report of any product change to the department. Re-
ports of product changes shall be postmarked not later than 30 days after
implementation of the product change.

(6) MONITORING OF OPERATIONS. (a) The owner or operator of any
electric submerged are furnace subject to the provisions of this section
shall maintain daily records of the following information:

1. Product being produced.

2. Description of constituents of furnace charge, including the quanti-
ty, by weight.

3. Time and duration of each tapping period and the identification of
material tapped (slag or product),

4. All furnace power input data obtained under par. (b).

5. All flow rate data obtained under par. (c) or all fan motor power
consumption and pressure drop data obtained under par. (e).

(b) The owner or operator subject to the provisions of this section shall
install, calibrate, maintain and operate a device to measure and continu-
ously record the furnace power input. The furnace power input may be
measured at the output or input side of the transformer. The device must
have an accuracy of plus or minus 5% over its operating range.

(c) The owner or operator subject to the provisions of this section shall
install, calibrate and maintain a monitoring device that continuously
measures and records the volumetric flow rate through each separately
ducted hood of the capture system, except as provided under par. (o).
The owner or operator of an electric submerged are furnace that is
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equipped with a water cooled cover which is designed to contain and pre-
vent escape of the generated gas and particulate matter shall monitor
only the volumetric flow rate through the capture system for control of
emissions from the tapping station, The owner or operator may install
monitoring devices in any appropriate location in the exhaust duct such
that reproducible flow rate monitoring will result. The flow rate monitor-
ing device shall have an accuracy of plus or minus 10% over its normal
operating range and shall be calibrated according to the manufacturer's
instructions. The department may require the owner or operator to
demonstrate the accuracy of the monitoring device relative to Methods 1
and 2 of 40 C.E.R. pt. 60, Appendix A, incorporated by reference in s.
NR 440.17.

(d) When performance tests are conducted under the provisions of s.
NR 440.08 to demonstrate compliance with the standards under sub. (3)
(a) 4. and 5., the volumetric flow rate through each separately ducted
hood of the capture system shall be determined using the monitoring de-
vice required under par. (c). The volumetric flow rates shall be deter-
mined for furnace power input levels at 50 and 100 percent of the nomi-
nal rated capacity of the electric submerged are furnace. At all times the
electric submerged are furnace is operated, the owner or operator shall
maintain the volumetric flow rate at or above the appropriate levels for
that furnace power input level determined during the most recent per-
formance test. If emissions due to tapping are captured and ducted sepa-
rately from emissions of the electric submerged are furnace, during each
tapping period the owner or operator shall maintain the exhaust flow
rates through the capture system over the tapping station at or above
the levels established during the most recent performance test. Opera-
tion at lower flow rates may be considered by the department to be unac-
ceptable operation and maintenance of the affected facility. The owner
or operator may request that these flow rates be reestablished by con-
ducting new performance tests under s. NR 440. 08.

(e) The owner or operator may as an alternative to par. (c) determine
the volumetric flow rate through each fan of the capture system from the
fan power consumption, pressure drop across the fan and the fan per-
formance curve. Only data speci fic to the operation of the affected elec-
tric submerged are furnace shall be acceptable for demonstration of com-
pliance with the requirements of this paragraph. The owner or operator
shall maintain on file a permanent record of the fan performance curve
(prepared for a specific temperature) and shall:

1. Install, calibrate, maintain and operate a device to continuously
measure and record the power consumption of the fan motor (measured
in kilowatts), and

2. Install, calibrate, maintain and operate a device to continuously
measure and record the pressure drop across the fan. The fan power con-
sumption and pressure drop measurements shall be synchronized to al- 	 ^.
low real time comparisons of the data. The monitoring devices shall have
an accuracy of plus or minus 5% over their normal operating ranges.

(f) The volumetric flow rate through each fan of the capture system
shall be determined from the fan power consumption, fan pressure drop,
and fan performance curve specified under par. (e), during any perform-
ance test required under s. NR 440.08 to demonstrate compliance with
the standards under sub. (3) (a)4, and 5. The owner or operator shall
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determine the volumetric flow rate at a representative temperature for
furnace power input levels of 50 and 100 percent of the nominal rated
capacity of the electric submerged are furnace. At all times the electric
submerged are furnace is operated, the owner or operator shall maintain
the fan power consumption and fan pressure drop at levels such that the
volumetric flow rate is at or above the levels established during the most
recent performance test for that furnace power input level. If emissions
due to tapping are captured and ducted separately from emissions of the
electric submerged are furnace, during each tapping period the owner or
operator shall maintain the fan power consumption and fan pressure
drop at levels such that the volumetric flow rate is at or above the levels
established during the most recent performance test. Operation at lower
flow rates may be considered by the department to be unacceptable oper-
ation and maintenance of the affected facility. The owner or operator
may request that these flow rates be reestablished by conducting new
performance tests under s. NR 440.08. The department may require the
owner or operator to verify the fan performance curve by monitoring
necessary fan operating parameters and determining the gas volume
moved relative to Methods 1 and 2 of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 44017.

(g) All monitoring devices required under pars. (c) and (e) shall be
checked for calibration annually in accordance with the procedures
under s. NR 440.13 (2).

(7) TEST mLnHoDs AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08 (2), shall be used to determine com-
pliance with the standards prescribed in subs. (3) and (4) as follows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content except that the heating systems specified in para-
graphs 2.1.2 and 2.1.4 of Method 5 may not be used when the carbon
monoxide content of the gas stream exceeds 10% by volume, dry basis,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis, including carbon monoxide.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall include an
integral number of furnace cycles. The sampling time for each run shall
be at least 60 minutes and the minimum sample volume shall be 1.8 dscm
(64 dsef) when sampling emissions from open electric submerged are fur-
naces with wet scrubber control devices, sealed electric submerged are
furnaces, or semi-enclosed electric submerged are furnaces. When sam-
pling emissions from other types of installations, the sampling time for
each run shall be at least 200 minutes and the minimum sample volume
shall be 5.7 dscm (200 dscf ). Shorter sampling times or smaller sampling
volumes, when necessitated by process variables or other factors, may be
approved by the department.

(c) During the performance test, the owner or operator shall record the
maximum open hood area (in hoods with segmented-or_ottherwise movea-
ble sides) under which the process is expected to be operated and remain
in compliance with all standards. Any future operation of the hooding
system with open areas in excess of the maximum is not permitted.
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(d) The owner or operator shall construct the control device so that
volumetric flow rates and particulate matter emissions can be accurately
determined by applicable test methods and procedures.

(e) During any performance test required under s. NR 440.08, the
owner or operator may not allow gaseous diluents to be added to the
effluent gas stream after the fabric in an open pressurized fabric filter
collector unless the total gas volume flow from the collector is accurately
determined and considered in the determination of emissions.

(f) When compliance with sub. (4) is to be attained by combusting the
gas stream in a flare, the location of the sampling site for particulate
matter shall be upstream of the flare.

(g) For each run, particulate matter emissions, expressed in kg/hr (lb/
hr), shall be determined for each exhaust stream at which emissions are
quantified using the following equation:

En = CAS

where:

En is the emissions of particulate matter in kg/hr (]b/hr)

Cs is the concentration of particulate matter in kg(dscm (]b/dscf) as
determined by Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17

Qs is the volumetric flow rate of the effluent gas stream in dscm/hr
(dsef/hr) as determined by Method 2 of 40 C.F.R. pt. 60, Appendix A.

(h) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, particulate . matter emissions from the affected
facility, expressed in kg/MW-hr (lb/MW-hr) shall be determined for
each run using the following equation:

N
E En

E n=2
p

where:

E is the emissions of particulate from the affected facility, in kg/MW-
hr (lb/MW-hr)

N is the total number of exhaust streams at which emissions are quan-
tified

In is the emissions of particulate matter from each exhaust stream in
kg/hr (lb/hr), as determined in par. (g)

p is the average furnace power input during the sampling period, in
megawatts as determined according to sub. (6) (b)

History: Cr. Register, January, 1984, No. 337, eff. 2.1-84.

NR 440.44 Steel plants: electric are furnaces constructed after October
21, 1974, and on or before August 17, 1983. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The provisions of this section
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are applicable to the following affected facilities in steel plants that pro-
duce carbon, alloy, or specialty steels. electric are furnaces and dust-han-
dling systems.

(b) The provisions of this section apply to each affected facility identi-
fied under par. (a) that commenced construction, modification, or recon-
struction after October 21, 1974 and on or before August 17, 1983.

(2) DEFiN[TIONs. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Capture system" means the equipment (including ducts, hoods,
fans, dampers, etc.) used to capture or transport particulate matter gen-
erated by an EAF to the air pollution control device.

(b) "Charge" means the addition of iron and steel scrap or other mate-
rials into the top of an electric are furnace.

(c) "Charging period" means the time period commencing at the mo-
ment an EAF starts to open and ending either 3 minutes after the EAF
roof is returned to its closed position or 6 minutes after commencement
of opening of the roof, whichever is longer,

(d) "Control device" means the air pollution control equipment used
to remove particulate matter generated by one or more EAFs from the
effluent gas stream.

(e) "Direct shell evacuation system" means any system that main-
tains a negative pressure within the EAF above the slag or metal and
ducts these emissions to the control device.

(f ) "Dust-handling equipment" means any equipment used to handle
particulate matter collected by the control device, and located at or near
the control device for an EAF subject to this section.

(g) "'Electric are furnace' or 'EAF' " means any furnace that pro-
duces molten steel and heats the charge materials with electric arcs from
carbon electrodes. Furnaces that continuously feed direct-reduced iron
ore pellets as the primary source of iron are not affected facilities within
the scope of this definition.

(h) "Heat time" means the period commencing when scrap is charged
to an empty EAF and terminating when the EAF tap is completed.

(i) "Meltdown and refining" means that phase of the steel production
cycle when charge material is melted and undesirable elements are re-
moved from the metal.

(j) "Meltdown and refining period" means the time period commenc-
ing at the termination of the initial charging period and ending at the
initiation of the tapping period, excluding any intermediate charging pe-
riods.

(k) "Shop" means the building which houses one or more EAFs.

(1) "Shop opacity" means the arithemetic average of 24 or more opac-
ity observations of emissions from the shop taken in accordance with
Method 9 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, for the applicable time periods.

(m) "Tap" means the pouring of molten steel from an EAF.
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(n) "Tapping period" means the time period commencing at the mo-
ment an EAF begins to tilt to pour and ending either 3 minutes after an
EAF returns to an upright position or 6 minutes after commencing to
tilt, whichever is longer.

(3) STANDARD FOR PARTICULATE MATTER, (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from an electric are fur-
nace any gases which:

1. Exit from a control device and contain particulate matter in excess
of 12 mg/dsem (0.0052 gr/dscf).

2. Exit from a control device and exhibit 3% opacity or greater.

3. Exit from a shop and, due solely to operations of any EAFs, exhibit
6% opacity or greater except:

a. Shop opacity less than 20% may occur during charging periods.

b. Shop opacity less than 40% may occur during tapping periods.

c. Opacity standards of this subdivision apply only during periods
when pressures and either control system fan motor amperes and damper
positions or flow rate are being established under sub. (5) (c) and (g).

d. Where the capture system is operated such that the roof of the shop
is closed during the charge and the tap, and emissions to the atmosphere
are prevented until the roof is opened after completion of the charge or
tap, the shop opacity standards of this subdivision apply when the roof is
opened and continue to apply for the length of time defined by the charg-
ing or tapping periods, or both.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from dust-handling equipment any gases which exhibit 10% opac-
ity or greater.

(4) EMISSION MONITORING. (a) A continuous monitoring system for the
measurement of the opacity of emissions discharged into the atmosphere
from control devices shall be installed, calibrated, maintained and oper-
ated by the owner or operator subject to the provisions of this section.

(b) For the purpose of reports under s. NR 440.07 (3), periods of excess
emissions that shall be reported are defined as all 6-minuto periods dur-
ing which the average opacity is 3% or greater.

(c) No continuous monitoring system shall be required on any rnodu-
lar, multiple-stack, negative-pressure, or positive-pressure fabric filters if
observations of the opacity of the visible emissions from the control de-
vice are performed by a certified visible emission observer in accordance
with sub. (6) (i).

(5) MONITORING OF OPERATIONS. (a) The owner or operator subject to
the provisions of this section shall maintain records daily of the following
information:

1. Time and duration of each charge;
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2. Time and duration of each tap;

3. All flow rate data obtained under par. (b), or equivalent obtained
under par. (d); and

4. All pressure data obtained under par. (e).

(b) Except as provided under par. (d), the owner or operator subject to
the provisions of this section shall check and record on a once-per-shift
basis the furnace static pressure (if a direct shell evacuation or DEC sys-
tem is in use) and either check and record the control system fan motor
amperes and damper positions on a once-per-shift basis; or install, cali-
brate and maintain a monitoring device that continuously records the
volumetric flow rate through each separately ducted hood. The monitor-
ing devices may be installed in any appropriate location in the exhaust
duct such that reproducible flow rate monitoring will result. Flow rate
monitoring devices shall have an accuracy of plus or minus 10% over
their normal operating range and shall be calibrated according to the
manufacturer's instructions. The department may require the owner or
operator to demonstrate the accuracy of the monitoring devices relative
to Methods 1 and 2 of 40 C.F.R. pt, 60, Appendix A, incorporated by
reference in s. NR 440.17.

(c) When the owner or operator of an EAF is required to demonstrate
compliance with the standard under sub. (3) (a) 3., and at any other time
the department may require that either the control system fan motor
amperes and all damper positions or the volumetric flow rate through
each separately ducted hood shall be determined during all periods in
which the hood is operated for the purpose of capturing emissions from
the EAF subject to par. (b). The owner or operator may petition the
department for reestablishment of these parameters whenever the owner
or operator can demonstrate to the department's satisfaction that the
EAF operating conditions upon which the parameters were previously
established are no longer applicable. The values of these parameters were
determined during the most recent demonstration of compliance shall be
maintained at the appropriate level for each applicable period. Opera-
tion at other than baseline values may be subject to the requirements of
sub. (7) (a).

(d) The owner or operator may petition the department to approve
any alternative method that will provide a continuous record of opera-
tion of each emission capture system.

(e) The owner or operator shall perform monthly operational status
inspections of the equipment that is important to the performance of the
total capture system (i.e., pressure sensors, dampers and damper switch-
es). This inspection shall include observations of the physical appearance
of the equipment (e.g., presence of hole in ductwork or hoods, flow con-
strictions caused by dents or accumulated dust in ductwork, and fan ero-
sion). Any deficiencies shall be noted and proper maintenance performed.

(f) Where emissions during any phase of the heat time are controlled
by use of a direct shell evacuation system, the owner or operator shall
install, calibrate and maintain a monitoring device that continuous)y
records the pressure in the free space inside the EAF. The pressure shall
be recorded as 15-minute integrated averages. The monitoring device
may be installed in any appropriate location in the EAF such that repro-
ducible results will be obtained, The pressure monitoring device shall
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have an accuracy of plus or minus 5 mm of water gauge over its normal
operating range and shall be calibrated according to the manufacturer's
instructions.

(g) When the owner or operator of an EAF is required to demonstrate
compliance with the standard under sub. (3) (a) 3, and at any other time
the department may require, the pressure in the free space inside the
furnace shall be determined during the meltdown and refining periods
using the monitoring device under par. (e). The owner or operator may
petition the department for reestablishment of the.15-minute integrated
average pressure whenever the owner or operator can demonstrate to the
department's satisfaction that the EAF operating conditions upon which
the pressures were previously established are no longer applicable. The
pressure determined during the most recent demonstration of compli-
ance shall be maintained at all times the EAF is operating in a meltdown
and refining period. Operation at higher pressures may be considered by
the department to be unacceptable operation and maintenance of the
affected facility. .

(h) Where the capture system is designed and operated such that all
emissions are captured and ducted to a control device, the owner or oper-
ator will not be subject to the requirements of this subsection.

(i) During any performance test required under s. NR 440.08 and for
any report thereof required under sub. (6) (c) or to determine compliance
with sub. (3) (a) 3., the owner or operator shall monitor the following
information for all heats covered by the test:

1. Charge weights and materials, and tap weights and materials;

2. Heat times, including start and stop times, and a log of process oper-
ation, including periods of no . operation during testing and the pressure
inside the furnace where direct-shell evacuation systems are used;

3. Control device operation log; and

4. Continous monitor or Reference Method 9 data.

(6) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08(2), shall be used to determine
compliance with the standards prescribed under sub. (3) as follows:

1. Either Method 5 for negative-pressure fabric filters and other types
of control devices or Method 5D for concentration of particulate matter
and associated moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate,

4. Method 3 for gas analysis, and

5. Method 9 for the opacity of visible emissions.

(b) For Method 5 or 5 D of 40 C.F.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17, the sampling time for each run shall be at
least 4 hours. When a single EAF is sampled, the sampling time for each
run shall also include an integral number of heats. Shorter sampling
times, when necessitated by process variables or other factors, may be
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approved by the department. For Method 5 or 5D the minimum sample
volume shall be 4.5 dsem (160 dsef).

(c) For the purpose of this section, the owner or operator shall conduct
the demonstration of compliance with sub. (3) (a) and furnish the de-
partment a written report of the results of the test. This report shall in-
clude the following information:

1. Facility name and address;

2. Plant representative;

3. Make and model of process, control device, and continuous monitor-
ing device;

4. Flow diagram of process and emission capture equipement or pro-
cess(es) ducted to the same control device;

5. Rated design capacity of process equipment;

6. Those data required under par. (5) (i);

a. List of charge and tap weights and materials;

b. Heat times and process log;

c. Control device operation log; and

d. Continuous monitor or Reference Method 9 data.

7. Test dates and test times;

8. Test company;

9. Test company representative;

10. Test observers from outside agency;

11. Description of test methodology used, including any deviation
from standard reference methods;

12. Schematic of sampling location;

13. Number of sampling points;

14. Description of sampling equipment;

15. Listing of sampling equipment calibrations and procedures;

16. Field and laboratory data sheets;

17. Description of sample recovery procedures;

18. Sampling equipment leak check results;

19. Description of quality assurance procedures;

20. Description of analytical procedures;

21. Notation of sample blank corrections; and

22. Sample emission calculations.

(d) During any performance test required under s. NR 440.08, no gase-
ous diluents may be added to the effluent gas stream after the fabric in
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any pressurized fabric filter collector unless the amount of dilution is sep-
arately determined and considered in the determination of emissions.

(e) When more than one control device serves the EAF being tested,
the concentration of particulate matter shall be determined using the
following equation:

N
I	 (Cs %)n

n=1
Cs _

N
^	 (Qs)n

n=1
where:

Cg is the concentration of particulate matter in mgIdscm (gr/dscf) as
determined by Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17

N is the total number of control devices tested

% is the volumetric flow rate of the effluent gas stream in dsem/hr
(dsef/hr) as determined by Method 2 of Appendix A -

(CsQs)n or (Qs )n is the value of the applicable parameter for each con-
trol device tested

(f) Any control device subject to the provisions of this section shall be
designed and constructed to allow measurement of emissions using appli-
cable test methods and procedu res.

(g) Where emissions from any EAFs are combined with emissions from
facilities not subject to the provisions of this section but controlled by a
common capture system and control device, the owner or operator may
use any of the following procedures during a performance test:

1. Base compliance on control of the combined emissions.

2. Utilize a method acceptable to the department which compensates
for the emissions from the facilities not subject to the provisions of this
section.

3. Any combination of the criteria of subds. 1. and 2.

(h) Where emissions from any EAFs are combined with emissions
from facilities not subject to the provisions of this section, the owner or
operator may use any of the following procedures for demonstrating
compliance with sub. (3) (a) 3.:

1. Base compliance on control of the combined emissions.

2. Shut down operation of facilities not subject to the provisions of this
section.

3. Any combination of the criteria of subds. 1. and 2.

(i) Visible emissions observations of modular, multiple-stack, negative
pressure or positive pressure fabric filters shall occur at le ast once per day
of operation. The observations shall occur when the furnace is operating
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in the melting and refining period. These observations shall be taken in
accordance with Method 9 and, for at least three 6-minuto periods, the
opacity shall be recorded for any point(s) where visible emissions are ob-
served. Where it is possible to determine that a number of visible emis-
sion sites relate to only one incident of the visible emissions, only one set
of three 6-minute observations will be required. In this case Reference
Method 9 observations must be made for the site of highest opacity that
directly relates to the cause (or location) of visible emissions observed
during a single incident. Records shall be maintained of any 6-minute
average that is in excess of the emission limit specified in sub. (3) (a).

( j) Unless the presence of inclement weather makes concurrent testing
infeasible the owner or operator shall conduct concurrently the perform-
ance tests required under s. NR 440.08 to demonstrate compliance with
sub. (3) (a) L, 2., and 3.

(7) RECORDKEEPING AND REPORTING REQUIREMENTS. (a) Operation at
a furnace static pressure that exceeds the value established under sub.
(5) (f) and either operation of control system fan motor amperes at val-
ues exceeding + 15% of the value established under sub. (5) (c) or opera-
tion at flow rates lower than those established under sub. (5) (c) may be
considered by the department to be unacceptable operation and mainte-
nance of the affected facility, Operation at such values shall be reported
to the department semi-annually.

(b) When the owner or operator of an EAF is required to demonstrate
compliance with the standard under sub, (6) (g) 2, or 3. the owner or
operator shall obtain approval from the department of the procedure(s)
that will be used to determine compliance. Notification of the procedure
to be used must be postmarked 30 days prior to the performance test.

History: Cr. Register, January,1984, No, 337, eff. 2-1-84; am. (1) (a) and (b), (20 (gg), (3) (a)
3. intro., a. to c., (5) (b) and (c), (6) (a)1., 3. and 4„ (b) (b) and (c), renum, (5) (e), (f) and (g)
to be (5) (1), (g) and (h), er. (4) (c), (5) (e) and (1), (6) (a) 5., (6) (i) and (j) and (7), Register,
September, 1986, No. 369, eff. 10-1.86.

NR 440.445 Steel plants; electric are furnaces and argon-oxygen decarbu-
rization vessels constructed after August 17, 1983. (1) APPLICABILITY. (a)
The provisions of this section are applicable to the following facilities in
steel plants that produce carbon, alloy, or specialty steels, electric are
furnaces, argon-oxygen decarburization vessels and dust-handling sys-
tems,

(b) The provisions of this section apply to each affected facility identi-
fied in par. (a) that commences construction, modification, or reconstruc-
tion after August 17, 1983.

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 44.02.

(a) "Argon-oxygen decarburization vessel" (AOD vessel) means any
closed-bottom, refractory-lined converter vessel with submerged tuyeres
through which gaseous mixtures containing argon and oxygen or nitro-
gen may be blown into molten steel for further refining,

(b) "Capture system" means the equipment (including ducts, hoods,
fans, dampers, etc.) used to capture or transport particulate matter gen-
erated by an electric are furnace or AOD vessel to the air pollution con-
trol device.
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(c) "Charge" means the addition of iron and steel scrap or other mate-
rials into the top of an electric are furnace or the addition of molten steel
or other materials into the top of an AOD vessel.

(d) "Control device" means the air pollution control equipment used
to remove particulate matter from the effluent gas stream generated by
an electric arc furnace or AOD vessel.

(e) "Direct-shell evacuation control system" (DEC system) means a
system that maintains a negative pressure within the electric arc furnace
above the slag or metal and ducts emissions to the control device.

(f) "Dust-handling system" means equipment used to handle particu-
late matter collected by the control device for an electric are furnace or
AOD vessel subject to this section. For the purposes of this section the
dust-handling system shall consist of the control device dust hoppers, the
dust-conveying equipment, any central dust storage equipment, the
dust-treating equipment (e. , pug mill, pelletizer), dust transfer equip-
ment (from storage to truck) and any secondary control devices used
with the dust transfer equipment.

(g) "Electric are furnace" (EAF) means a furnace that produces mol-
ten steel and heats the charge materials with electric arcs from carbon
electrodes. For the purposes of this section an EAF shall consist of the
furnace shell and roof and the transformer. Furnaces that continuously
feed direct-reduced iron ore pellets as the primary source of iron are not
affected facilities within the scope of this definition.

(h) "Heat cycle" means the period beginning when scrap is charged to
an empty EAF and ending when the EAF tap is completed or beginning
when molten steel is charged to an empty AOF vessel and ending when
the AOD vessel tap is completed.

(i) "Melting" means that phase of steel production cycle during which
the iron and steel scrap is heated to the molten state.

(j) "Negative-pressure fabric filter" means a fabric filter with the fans
on the downstream side of the filter bags.

(k) "Positive-pressure fabric filter" means a fabric filter with the fans
on the upstream side of the filter bags.

(1) "Refining" means the phase of the steel production cycle during
which undesirable elements are removed from the molten steel and alloys
are added to reach the final metal chemistry.

(m) "Shop" means the building which houses one or more EAF's or
AOD vessels.

(n) "Shop opacity" means the arithmetic average of 24 observations of
the opacity of emissions from the shop taken in accordance with Method
9 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17.

(o) "Tap" means the pouring of molten steel from an EAF or AOD
vessel,

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed no owner or operator subject to the provisions of this section
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may cause to be discharged into the atmosphere from an EAF or an AOD
vessel any gases which:

1. Exit from a control device and contain particulate matter in excess
of 12 mg/dsem (0.0052 gr/dsef);

2. Exit from a control device and exhibit 3% opacity or greater; and

3. Exit from a shop and, due solely to the operations of any affected
EAF(s) or AOD vessel(s), exhibit 6% opacity or greater.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed no owner or operator subject to
the provisions of this section shall cause to be discharged into the atmos-
phere from the dust-handling system any gases that exhibit 10% opacity
or greater.

(4) EMISSION MONITORING. (a) Except as provided under pars. (b) and
(c) a continuous monitoring system for the measurement of the opacity
of emissions discharged into the atmosphere from the control device(s)
shall be installed, calibrated, maintained and operated by the owner or
operator subject to the provisions of this section,

(b) No continuous monitoring system shall be required on any control
device serving the dust-handling system.

(c) No continuous monitoring system shall be required on modular,
multiple-stack, negative-pressure or positive-pressure fabric filters if ob-
seations of the opacity of the visible emissions from the control device
are

rv
e performed by a certified visible emission observer in accordance with

sub. (6) (c).

(5) MONITORING OF OPERATIONS. (a) The owner or operator subject to
the provisions of this section shall maintain records of the following in-
formation:

1. All data obtained under par. (b); and

2. All monthly operational status inspections performed under par.
(c)•

(b) Except as provided under par. (d), the owner or operator subject to
the provisions of this section shall check and record on a once-per-shift
basis the furnace static pressure (if DEC system is in use) and either
check and record the control system fan motor amperes and damper posi-
tion and a once-per^hift basis, or install, calibrate and maintain a moni-
toring device that continuously records the volumetric flow rate through
each separately ducted hood. The monitoring device may be installed in
any appropriate location in the exhaust duct such that reproducible flow
rate monitoring will result. The flow rate monitoring device shall have an
accuracy of + 10% over its normal operating range and shall be cali-
brated according to the manufacturer's instructions. The department
may require the owner or operator to demonstrate the accuracy of the
monitoring device relative to Methods 1 and 2 of 40 C.F.R, pt. 60, Ap-
pendix A, incorporated by reference in s. NR 440.17 .

(c) When the owner or operator of an affected facility is required to
demonstrate compliance with the standards under sub. (3) (a) 3. and at
any other time, the department may require that either the control Sys-
tem fan motor amperes and all damper positions or the volumetric flow
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rate through each separately ducted hood shall be determined during all
periods in which a hood is operated for the purpose of capturing emis-
sions from the affected facility subject to par. (b). The owner or operator
may petition the department for reestablishment of these parameters
whenever the owner or operator can demonstrate to the department's
satisfaction that the affected facility operating conditions upon which
the parameters were previously established are no longer applicable. The
values of these parameters as determined during the most recent demon-
stration of compliance shall be maintained at the appropriate level for
each applicable period. Operation at other than baseline values may be
subject to the requirements.of sub. (7) (c).

(d) The owner or operator shall perform monthly operational status
inspections of the equipment that is important to the performance of the
total capture system (i.e., pressure sensors, dampers and damper switch-
es). This inspection shall include observations of the physical appearance
of the equipment (e.g., presence of holes in ductwork or hoods, flow con-
strictions caused by dents or accumulated dust in ductwork and fan ero-
sion). Any deficiencies shall be noted and proper maintenance performed.

(e) The owner or operator may petition the department to approve
any alternative to monthly operational status inspections that will pro-
vide a continuous record of the operation of each emission capture sys-
tem.

(f) If emissions during any phase of the heat time are controlled by the
use of a DEC system the owner or operator shall install, cablibrate and
maintain a monitoring device that allows the pressure in the free space
inside EAF to be monitored. The monitoring device may be installed in
any appropriate location in the EAF or DEC duct prior to the introduc-
tion of ambient air such that reproducible results will be.obtained. The
pressure monitoring device shall have an accuracy of ±5mm of water
gauge over its normal operating range and shall be calibrated according
to the manufacturer's instruction.

(g) When the owner or operator of an EAF controlled by a DEC is
required to demonstrate compliance with the standard under sub. (3) (a)
3., and at any other. time the department may require the pressure in the
free space inside the furnace shall be determined daring the melting and
refining period(s) using the monitoring device required under par. (f).
The owner or operator may petition the department for reestablishment
of the 15-minute integrated average of the pressure whenever the owner
or operator can demonstrate to the department's satisfaction that the
EAF operating conditions upon which the pressures were previously es-
tablished over no longer applicable. The pressure determined during the
most recent demonstration of compliance shall be maintained at all times
when the EAF is operating in a meltdown and refining period. Operation
at higher pressures may be considered by the department to be unaccept-
able operation and maintenance of the affected facility.

(h) During any performance test required under s. NR 440.08 and for
any report thereof required by sub. (6) (d), or to determine compliance
with sub. (3) (a) 3., the owner or operator shall monitor the following
information for all heats covered by the test:

1. Charge weights and materials and tap weights and materials;
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2. Heat times, including start and stop times, and a log of process oper-
ation including periods of no operation during testing and the pressure
inside an EAF when direct-shell evacuation control system are used;

3. Control device operation log; and

4. Continuous monitor or Reference Method 9 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17., data.

(6) TEsr MERTHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed under sub. (3) as follows:

1. Method 1 for sample and velocity traverses;

2. Method 2 for velocity and volumetric flow rate;

3. Method 3 for gas analysis;

4. Either Method 5 for negative-pressure fabric filters and other types
of control devices or Method 5D for positive-pressure fabric filters for
concentration or particulate molten and associated moisture content;
and

5. Method 9 for the opacity of visible emissions.

(b) For Method 5 or 5D the sampling time for each run shall be at least
4 hours. When a single EAF or AOD vessel is sampled the sampling time
for each run shall also include an integral number of heats. Shorter sam-
pling times when necessitated by process variables or other factors may
be approved by the department. For Method 5 or 5D the minimum sam-
ple volume shall be 4.5 dsm 3 (160 dsef).

(c) Visible emissions observations of modular, multiple-stack, nega-
tive-pressure or positive-pressure fabric filters shall occur at least once
per day of operation. The observations shall occur when the furnace or
vessel is operating in the melting or refining phase of a beat cycle. These
observations shall be taken in accordance with Method 9 and, for at least
three 6-minute periods, the opacity shall be recorded for any point(s)
where visible emissions are observed. Where it is possible to determine
that a number of visible emission sites relate to only one incident of the
visible emissions only one set of three 6-minute observations will be re-
quired. In this case Reference Method 9 observations must be made for
the site of highest opacity that directly relates to the cause (or location)
of visible emissions observed during a single incident. Records shall be
maintained of any 6-minute average that is in excess of the emission limit
specified in sub. (3),

(d) For the purpose of this section the owner or operator shall conduct
the demonstration of compliance with sub. (3) (a) and furnish the de-
partment a written report of the results of the test. This report shall in-
clude the following information:

1. Facility name and address;

2. Plant representative;

3. Make and model of process, control device, and continuous monitor-
ing equipment;
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4. Flow diagram of process and emission capture equipment including
other equipment or process(es) ducted to the same control device;

5. Rated (design) capacity of process equipment;

6. Those data required under sub. (5) (h):

a. List of charge and tap weights and materials; 	 {

b. Heat times and process log;

c. Control device operation log;"and

d. Continuous monitor or Reference Method data.

7. Test dates and test times;

8. Test company;

9. Test company representative;

10. Test observers from outside agency;

11. Description of test methodology used, including any deviation
from standard reference methods;

12. Schematic of sampling location;

13. Number of sampling points;

14. Description of sampling equipment;

15. Listing of sampling equipment calibrations and procedures;

16. Field and laboratory data sheets;

17. Description of sample recovery procedures;

18. Sampling equipment leak check results,

19, Description of quality assurance procedures,

20. Description of analytical procedures,

21. Notation of sample blank corrections; and

22. Sample emission calculations.

(e) During any performance test required under s. NR 440.08 no gase-
ous diluents maybe added to the effluent gas streams after the fabric in
any pressurized fabric filter collector, unless the amount of dilution is
separately determined and considered in the determination of emissions.

(f) When more than one control device serves the EAF or AOD vessel
being tested the concentration of particulate matter shall be determined
using the following equation:

N
(M.

C=	 n=1
N

^ (Q)n
n=1
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where:

C = concentration of particulate matter in mg/dsrn 3 (gr/dscf) as de-
termined by Method 5 or 5D.

N = total number of control devices tested.

Q = volumetric flow rate of the effluent gas stream in dsm3/hr (dsef/hr)
as determined by Method 2.

(CQ)n, (Q)n = value of the applicable parameter for each control de-
vice tested.

(g) Any control device subject to the provisions of this section shall be
designed and constructed to allow measurement of emissions using appli-
cable test methods and procedures.

(h) Where emissions from any EAF or AOD vessel are combined with
emissions from facilities not subject to the provisions of this section but
controlled by a common capture system and control device the owner or
operator may use any of the following procedures during a performance
test:

1. Base compliance on control of the combined emissions;

2. Utilize a method acceptable to the department that compensates for
the emissions from the facilities not subject to the provisions of this sec-
tion or;

3. Any combination of the criteria of subd. 1. and 2.

(i) Where emissions from any EAF or AOD vessel are combined with
emissions from facilities not subject to the provisions of this section de-
terminations of compliance with sub. (3) (a) 3. will only be based upon
emissions originating from the affected facility(ies).

(j) Unless the presence of inclement weather makes concurrent testing
infeasible the owner or operator shall conduct concurrently the perform-
ance tests required under s. NR 440.08 to demonstrate compliance with
sub. (3) (a) 1., 2. and 3.

(7) RECORDKEEPING AND REPORTING REQUIREMENTS. (a) Records of
the measurements required in sub. (5) must be retained for at least 2
years following the date of the measurement.

(b) Each owner or operator shall submit a written report of ex-
ceedances of the control device opacity to the department semi-annually.
For the purposes of these reports exceedances are defined as all 6-minute
periods during which the average opacity is 3% or greater.

(c) Operation at a furnace static pressure that exceeds the value estab-
lished under sub. (5) (g) and either operation of control system fan motor
amperes at values exceeding + 15% of the value established under sub.
(6) (c) or operation at flow rates lower than those established under sub.
(5) (c) may be considered by the department to be unacceptable opera-
tion and maintenance of the affected facility. Operation at such values
shall . be reported to the department semi-annually.

(d) The requirements of this section remain in force until and unless
the department approves reporting requirements or an alternative
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means of compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with this section,

(e) When the owner or operator of an EAF or AOD is required to
demonstrate compliance with the standard under sub. (6) (h) 2. or 3. the
owner or operator shall obtain approval from the department of the pro-
cedure that will be used to determine compliance. Notification of the pro-
cedure to be used must be postmarked 30 days prior to the performance
test.

1119tory: Cr. Register, September, 1986, No. 369, eff. 10-1-86.

NR 440.45 Kraft pulp mills. (1) APPLICABILITY AND DESIGNATION OF AF-
FECTED FACILITY. (a) The provisions of this section are applicable to the
following affected facilities in kraft pulp mills: digester system, brown
stock washer system, multiple-effect evaporator system, black liquor ox-
idation system, recovery furnace, smelt dissolving tank, lime kiln and
condensate stripper system. In pulp mills where kraft pulping is com-
bined with neutral sulfite semichemical pulping, the provisions of this
section are applicable when any portion of the material charged to an
affected facility is produced by the kraft pulping operation.

(b) Any facility under par. (a) that commences construction or modifi-
cation after September 24, 1976, is subject to the requirements of this
section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Black liquor oxidation system" means the vessels used to oxidize,
with air or oxygen, the black liquor, and associated storage tanks.

(b) "Black liquor solids" means the dry weight of the solids which
enter the recovery furnace in the black liquor.

(c) `Brown stock washer system" means brown stock washers and as-
sociated knotters, vacuum pumps and filtrate tanks used to wash the
pulp following the digester system.

(d) "Condensate stripper system" means a column and associated con-
densers used to strip, with air or steam, TRS compounds from conden-
sate streams from various processes within a kraft pulp mill.

(e) "Cross recovery furnace" means a furnace used to recover chemi-
cals consisting primarily of sodium and sulfur compounds by burning
black liquor which on a quarterly basis contains more than 7 weight per-
cent of the total pulp solids from the neutral sulfito semichemical process
and has a green liquor sulfidity of more than 28%.

(f) "Digester system" means each continuous digester or each batch
digester used for the cooking of wood in white liquor, and associated flash
tanks, below tanks, chip steamers and condensers.

(g) "Green liquor sulfidity" means the sulfidity of the liquor which
leaves the smelt dissolving tank.

(h) "Kraft pulp mill' means any stationary source which produces
pulp from wood by cooking or digesting wood chips in a water solution of
sodium hydroxide and sodium sulfide (white liquor) at high temperature
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES	 293
NR 440

and pressure. Regeneration of the cooking chemicals through a recovery
process is also considered part of the kraft pulp mill.

(i) "Lime kiln" means a unit used to calcine lime mud, which consists
primarily of calcium carbonate, into quicklime, which is calcium oxide.

(j) "Multiple-effect evaporator system" means the multiple-effect
evaporators and associated condensers and hotwells used to concentrate
the spent cooking liquid that is separated from the pulp (black liquor).

(k) "Neutral sulfite semichemical pulping operation" means any oper-
ation in which pulp is produced from wood by cooking or digesting wood
chips in a solution of sodium sulfite and sodium bicarbonate, followed by
mechanical defibrating (grinding).

(1) "Recovery furnace" means either a straight kraft recovery furnace
or a cross recovery furnace, and includes the direct-contact evaporator
for a direct-contact furnace.

(m) "Smelt dissolving tank" means a vessel used for dissolving the
smelt collected from the recovery furnace.

(n) "Straight kraft recovery furnace" means a furnace used to recover
chemicals consisting primarily of sodium and sulfur compounds by burn-
ing black liquor which on a quarterly basis contains 7 weight percent or
less of the total pulp solids from the neutral sulfite semichemical process
or has green liquor sulfidity of 28% or less.

(o) "'Total reduced sulfur' or 'TRS'" means the sum of the sulfur
compounds hydrogen sulfide, methyl mereaptan, dimethyl sulfide, and
dimethyl disulfide that are released during the kraft pulping operation
and measured by Reference Method 16 of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 44017.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere:

1. From any recovery furnace any gases which:

a. Contain particulate matter in excess of 0.10 g/dscm (0.044 gr/dscf)
corrected to 8% oxygen.

b. Exhibit 36% opacity or greater.

2. From any smelt dissolving tank any gases which contain particulate
matter in excess of 0.1 g/kg black liquor solids, dry weight (0.2 lb/ton
black liquor solids, dry weight).

3. From any lime kiln any gases which contain particulate matter in
excess of:

a. 0.16 gJdscm (0.067 gr/dscf) corrected to 10% oxygen, when gaseous
fossil fuel is burned.

b. 0.30 g/dscm (0.13 fr/dscf) corrected to 10% oxygen, when liquid fos-
sil fuel is burned.

(b) [Reservedl
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(4) STANDARD FOR TOTAL REDUCED SULFUR (TRS). (a) On and after the
date on which the performance test required to be conducted by s. NR
440.08 is completed, no owner or operator subject to the provisions of
this section may cause to be discharged into the atmosphere: .

1. From any digester system, brown stock washer system, multiple-
effect evaporator system, black liquor oxidation system or condensate
stripper system any gases which contain TRS in excess of 5 ppm by vol-
ume on a dry basis, corrected to 10% oxygen, unless the following condi-
tions are met:

a. The gases are combusted in a lime kiln subject to the provisions of
subd. 5.; or

b. The gases are combusted in a recovery furnace subject to the provi-
sions of subd. 2. or 3.; or

c. The gases are combusted with other waste gases in an incinerator or
other device, or combusted in a lime kiln or recovery furnace not subject
to the provisions of this section, and are subjected to a minimum temper-
ature of 1200° F. for at least 0.5 second; or

d. It has been demonstrated to the department's satisfaction by the
owner or operator that incinerating the exhaust gases from a new, modi-
fied or reconstructed black liquor oxidation system or brown stock
washer system in an existing facility is technologically or economically
not feasible. Any exempt system shall become subject to the provisions
of this section if the facility is changed so that the gases can be inciner-
ated.

e. The gases from the digester system, brown stock washer system,
condensate stripper system or black liquor oxidation system are con-
trolled by a means other than combustion. In this case, these systems
may not discharge any gases to the atmosphere which contain TRS in
excess of 5 ppm by volume on a dry basis, corrected to the actual oxygen
content of the untreated gas stream.

f. The uncontrolled exhaust gases from a new, modified, or recon-
structed digester system contain TRS less than 0.005 g/kg ADP (0.01 lb/
ton ADP).

2. From any straight kraft recovery furnace any gases which contain
TRS in excess of 5 ppm by volume on a dry basis, corrected to 8% oxy-
gen.

3. From any cross recovery furnace any gases which contain TRS in
excess of 25 ppm by volume on a dry basis, corrected to 8% oxygen.

4. From any smelt dissolving tank any gases which contain TRS in
excess of 0.0084 g/kg black liquor solids, dry weight (0.0168 lb/ton black
liquor solids, dry weight).

5. From any lime kiln any gases which contain TRS in excess of 8 ppm
by volume on a dry basis, corrected to 10% oxygen.

(5) MONITORING OF EMISSIONS AND OPERATIONS. (a) Any owner or op-
erator subject to the provisions of this section shall install, calibrate,
maintain and operate the following continuous monitoring systems:
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1. A continuous monitoring system to monitor and record the opacity
of the gases discharged into the atmosphere from any recovery furnace.
The span of this system shall be set at 70% opacity.

2. Continuous monitoring systems to monitor and record the concen-
tration of TRS emissions on a dry basis and the percent of oxygen by
volume on a dry basis in the gases discharged into the atmosphere from
any lime kiln, recovery furnace, digester system, brown stock washer
system, multiple-effect evaporator system, black liquor oxidation system
or condensate stripper system, except where the provisions of sub. (4) (a)
l.c. or d. apply. These systems shall be located downstream of any con-
trol device and the spans of these continuous monitoring systems shall be
set:

a. At a TRS concentration of 30 ppm for the TRS continuous monitor-
ing system, except that for any cross recovery furnace the span shall be
set at 50 ppm.

b. At 20% oxygen for the continuous oxygen monitoring system.

(b) Any owner or operator subject to the provisions of this section
shall install, calibrate, maintain and operate the following continuous
monitoring devices:

1.A monitoring device which measures the combustion temperature at
the point of incineration of effluent gases which are emitted from any
digester system, brown stock washer system, multiple-effect evaporator
system, black liquor oxidation system or condensate stripper system
where the provisions of sub. (4) (a) I.e. apply. The monitoring device
shall be certified by the manufacturer to be accurate within plus or minus
one percent of the temperature being measured.

2. For any lime kiln or smelt dissolving tank using a scrubber emission
control device:

a. A monitoring device for the continuous measurement of the pressure
loss of the gas stream through the control equipment. The monitoring
device shall be certified by the manufacturer to be accurate to within a
gauge pressure of plus or minus 500 pascals (ca, plus or minus 2 inches
water gauge pressure).

b. 'A monitoring device for the continuous measurement of the scrub-
bing liquid supply pressure to the control equipment. The monitoring
device shall be certified by the manufacturer to be accurate within plus
or minus 15% of design scrubbing liquid supply pressure. The pressure
sensor or tap shall be located close to the scrubber liquid discharge point.
The department may approve alternative locations.

(c) Any owner or operator subject to the provisions of this section
shall, except where the provisions of sub. (4) (a) 1.d. or 4. apply:

1. Calculate and record on a daily basis 12-hour average TRS concen-
trations for the 2 consecutive periods of each operating day. Each 12-
hour average shall be determined as the arithmetic mean of the appropri-
ate 12 contiguous one-hour average total reduced sulfur concentrations
provided by each continuous monitoring system installed under par. (a)
2,

2. Calculate and record on a daily basis 12-hour average oxygen con-
centrations for the 2 consecutive periods of each operating day for the
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recovery furnace and lime kiln. These 12-hour averages shall correspond
to the 12-hour average TRS concentrations under subd. 1. and shall be
determined as an arithmetic mean of the appropriate 12 contiguous one-
hour average oxygen concentrations provided by each continuous moni-
toring system installed under par. (a) 2.

3. Correct all 12-hour average TRS concentrations to 10 volume per-
cent oxygen, except that all 12-hour average TRS concentration from a
recovery furnace shall be corrected to 8 volume percent using the follow-
ing equation:

Ceorr = Cmeas x (21 — X21 — Y)

where:

Ccorr is the concentration corrected for oxygen

Gmeae is the concentration uncorrected for oxygen

X is the volumetric oxygen concentration in percentage to be corrected
to (8% for recovery furnaces and 10% for lime kilns, incinerators, or
other devices)

Y is the measured 12-hour average volumetric oxygen concentration

(d) For the purpose of reports required under s. NR 440.07 (3), any
owner or operator subject to the provisions of this section shall report
periods of excess emissions as follows:

1. For emission from any recovery furnace periods of excess emissions
are:

a. All 12-hour averages of TRS concentrations above 5 ppm by volume
for straight kraft recovery furnaces and above 25 ppm by volume for
cross recovery furnaces.

b. All 6-minute average opacities that exceed 35%.

2. For emissions from any lime kiln, periods of excess emissions are all
12-hour average TRS concentration above 8 . ppm by volume.

3. For emissions from any digester system, brown stock washer sys-
tem, multiple-effect evaporator system, black liquor oxidation system or
condensate stripper system periods of excess emissions are:

a. All 12-hour average TRS concentrations above 5 ppm by volume
unless the provisions of sub. (4) (a) La., b. or d. apply; or

b. All periods in excess of 5 minutes and their duration during which
the combustion temperature at the point of incineration is less than
1200° F. where the provisions of sub. (4) (a) 1.b. apply.

(e) The department may not consider periods of excess emissions re-
ported under par. (d) to be indicative of a violation of s. NR 440.11(4),
provided that:

1. The percent of the total number of possible contiguous periods of
excess emissions in a quarter (excluding periods of startup, shutdown, or
malfunction and periods when the facility is not operating) during which
excess emissions occur does not exceed:

a. One percent for TRS emissions from recovery furnaces.
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b. Six percent for average opacities from recovery furnaces.

2. The department determines that the affected facility, including air
pollution control equipment, is maintained and operated in a manner
which is consistent with good air pollution control practice for minimiz-
ing emissions during periods of excess emissions.

(6) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08 (2), shall be used to determine
compliance with sub. (3) (a) as follows:

1. Method 5 for the concentration of particulate matter and the associ-
ated moisture content,

2. Method 1 for sample and velocity traverses,

3. When determining compliance with sub. (3) (a) 2., Method 2 for
velocity and volumetric flow rate,

4. Method 3 for gas analysis, and

5. Method 9 for visible emissions.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the sampling rate shall be at least 0.85 dscm/hr (0.53
dscf/min) except that shorter sampling times, when necessitated by pro-
cess variables or other factors, may be approved by the department. Wa-
ter shall be used as the cleanup solvent instead of acetone in the sample
recovery procedure outlined in Method 5.

(c) Method 17 of 40 C.F.R. pt. 60, Appendix A, incorporated by refer-
ence in s. NR 440.17 (in-stack filtration) may be used as an alternate
method for Method 5 of Appendix A for determining compliance with
sub. (3) (a) La. provided that a constant value of 0.009 g/dsem (0.004 gr/
dscf) is added to the results of Method 17 of Appendix A and the stack
temperature is no greater than 205° C (ca. 400° F). Water shall be used as
the cleanup solvent instead of acetone in the sample recovery procedure
outlined in Method 17.

(d) For the purpose of determining compliance with sub. (4) (a) 1.
through 5., the following reference methods of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 440.17 shall be used:

1. Method 16 for the concentration of TRS,

2. Method 3 for gas analysis, and

3. When determiningcompliance with sub. (4) (a) 4., use the results of
Method 2, Method 16 and the black liquor solids feed rate in the follow-
ing equation to determine the TRS emission rate.

E . = ( CH2sFH2s + CWSH ?,feSH + CDMSFdms + CDMDSFDMDS)
(08d)/BLS

where:

E is the mass of TRS emitted per unit of black liquor solids (g/kg) (lb/
ton)
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CH2s is the average concentration of hydrogen sulfide (H2s) during the
test period, PPM

CMeSH is the average concentration of methyl mereaptan (MeSH)
during the test period, PPM

CDMs is the average concentration of dimethyl sulfide (DMS) during
the test period, PPM

CDMDS is the average concentration of dimethyl disulfide (DMDS)
during the test period, PPM

FH2s is 0.001417 g/m3 PPM for metric units and is 0.08844 lb/f t3 PPM
for English units

FMesH is 0.00200 g/m3 PPM for metric units and is 0.1248 lb/ft3 PPM
for English units

Fdms is 0.002583 g/m3 PPM for metric units and is 0.1612 lb/ft3 PPM
for English units

FDMDS is 0.003917 g/m3 PPM for metric units and is 0.2446 lb/ft3
PPM for English units

QSd is the dry volumetric stack gas flow rate corrected to standard
conditions, dscm/hr (dsef/hr)

BLS is the black liquor solids feed rate, kg/hr (lb/hr)

4. When determining whether a furnace is straight kraft recovery fur-
nace or a cross recovery furnace, TAPPI Method T.624, incorporated by
reference in s, NR 440.17 shall be used to determine sodium sulfide, so-
dium hydroxide and sodium carbonate. These determinations shall be
made 3 times daily from the green liquor and the daily average values
shall be-converted to sodium oxide (Na2O) and substituted into the fol-
lowing equation to determine the green liquor sulfidity;

GLS = ,100 CNa28/CNa23 + CNa OH + CNa2 CO3

where:

GLS is the percent green liquor sulfidity

CNa2s is the average concentration of Nazs expressed as Na2O (mg/1)

CNaOH is the average concentration of NaOH expressed as Na2O (mg/

CNa2CO3 is the average concentration of Na2CO3 expressed as Nat 0
(mg/1)

6. When determining compliance with sub. (4) (a) Lf. use the results of 	 i.
Methods 2 and 16 of 40 CF'R, pt. 60, Appendix A, incorporated by refer-
ence in s. NR 440.17, and the pulp production rate in the equation speci-
fied in sub. (6) (d) 3., except substitute the pulp production rate (PPR)
[kg/hr (tons/hr)] for the black liquor solids feed rate (BLS).

(e) All concentrations of particulate matter and TRS required to be
measured by this subsection from lime kilns or incinerators shall be cor-
rected to 10 volume percent oxygen and those concentrations from re-
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covery furnaces shall be corrected to 8 volume percent oxygen. These
corrections shall be made in the manner specified in sub. (5) (c) 3.

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84; er. (4) (a)1, f. and (6) (d) b., Reg-
ister, September, 1986, No. 369, eff, 10-1-86.

NR 444.46 Glass manufacturing plants. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) Each glass melting furnace is an
affected facility to which the provisions of this section apply.

(b) Any facility under par. (a) that commences construction or modifi-
cation after June 15, 1979, is subject to the requirements of this section.

(c) This section does not apply to hand glass melting furnaces, glass
melting furnaces designed to produce less than 4,550 kilograms of glass
per day and all-electric melters.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02, unless other-
wise required by the context,

(a) "All-electric melter" means a glass melting furnace in which all the
heat required for melting is provided by electric current from electrodes
submerged in the molten glass, although some fossil fuel may be charged
to the furnace as raw material only.

(b) "Borosilicate recipe" means glass product composition of the fol-
lowing approximate ranges of weight proportions: 60 to 80% silicon diox-
ide, 4 to 10% total R20. (e,g., Na2O and K20), 5 to 35% boric oxides and
0 to 13% other oxides.

(c) "Container glass'' means glass made of soda-lime recipe, clear or
colored, which is pressed or blown, or both, into bottles, jars, ampoules
and other products listed in Standard Industrial Classification 3221, in-
corporated by reference in s. NR 44017.

(cm) "Experimental furnace" means a glass melting furnace with the
sole purpose of operating to evaluate glass melting processes, technolo-
gies, or glass products. An experimental furnace does not produce glass
that is sold (except for further research and development purposes) or
that is used as a raw material for nonexperimentai furnaces.

(d) "Flat glass" means glass made of soda-lime recipe and produced
into continuous flat sheets and other products listed in Standard Indus-
trial Classification 3211 incorporated by reference in s. NR 440.17.

(dm) "Flow channels" means appendages used for conditioning and
distributing molten glass to forming apparatuses and are a permanently
separate source of emissions such that no mixing of emissions occurs with
emissions from the melter cooling system prior to their being vented to
the atmosphere.

(e) "Glass melting furnace" means a unit comprising a refractory ves-
sel in which raw materials are charged, melted at high temperature, re-
fined and conditioned to produce molten glass. The unit includes founda-
tions, superstructure and retaining walls, raw material charger systems,
heat exchangers, melter cooling system, exhaust system, refractory brick
work, fuel supply and electrical boosting equipment, integral control sys-
tems and instrumentation and appendages for conditioning and distrib-
uting molten glass to forming apparatuses. The forming apparatuses, in-
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eluding the float bath used in flat glass manufacturing and flow channels
in wool fiberglass and textile manufacturing, are not considered part of
the glass melting furnace.

(f) "Glass produced" means the weight of the glass pulled from the
glass melting furnace,

(g) "Hand glass melting furnace" means a glass furnace where the
molten glass is removed from the furnace by a glassworker using a blow-
pipe or a pontil.

(h) "bead recipe" means glass product composition of the following
ranges of weight proportions: 50 to 50% silicon dioxide, 18 to 35% lead
oxides, 5 to 20% total R20 (e.g., Na2 and Kz0), 0 to 8% total R203 (e.g.,
Al203), 0 to 15% total RO (e.g., CaO, MgO), other than lead oxide, and 5
to 10% other oxides.

(1) "Pressed and blown glass" means glass which is pressed, blown, or
both, including textile fiberglass, noncontinuous flat glass, noncontainer
glass and other products listed in Standard Industrial Classification
3229, incorporated by reference in s. NR 440.17. It is separated into glass
of borosilicate recipe, glass of soda-lime and lead recipes, glass of opal,
fluoride and other recipes.

(j) "Rebricking" means cold replacement of damaged or worn refrac-
tory parts of the glass melting furnace. Rebricking includes replacement
of the refractories comprising the bottom, sidewalls or roof of the melting
vessel; replacement of refractory work in the heat exchanger; and re-
placement of refractory portions of the glass conditioning and distribu-
tion system.

(k) "Soda-lime recipe" means glass product composition of the follow-
ing ranges of weight proportions: 60 to 75% silicon dioxide, 10 to 17%
total R2O (e.g., NazO and K20), 8 to 20% total RO but not to include
any Pb0 (e.g., CaO and MgO), 0 to 8% total R203 (e.g., Al203) and 1 to
5% other oxides.

(km) "Textile fiberglass" meansfibrous glass in the form of continuous
strands having uniform thickness.

(ks) "With modified-processes" means using any technique designed
to minimize emissions without the use of add-on pollution controls.

(1) "Wool fiberglass" means fibrous glass of random texture, including
fiberglass insulation, and other products listed in Standard Industrial
Classification 3296, incorporated by reference in s. NR 440.17.

(3) STANDARDS FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator of a glass melting furnace subject to the
provisions of this section may cause to be discharged into the atmos-
phere:

1. From any glass melting furnace fired exclusively with either a gase-
ous fuel or a liquid fuel, particulate matter at emission rates exceeding
those specified in Table CC-11, Column 2 and Column 3, respectively, or
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2. From any glass melting furnace, tired simultaneously with gaseous
and liquid fuels, particulate matter at emission rates exceeding STD as
specified by the following equation:

STD = X[1.3(Y) + (Z)]

where:

STD is the particulate matter emission limit, g of particulate/kg of
glass produced

X is the emission rate specified in Table CC-11 for furnaces fired with
gaseous fuel (Column 2)

Y is the decimal percent of liquid fuel heating value to total (gaseous
and liquid) fuel heating value fired in the glass melting furnaces as deter-
mined in sub. (7) (f) (joules joules)

Z is equal to (1-Y).

(b) Conversion of a glass melting furnace to the use of liquid fuel may
not be considered a modification for the purposes of s. NR 440.14.

(c) Rebricking and the cost of rebricking may not be considered a re-
construction for the purposes of s. NR 440.15.

Table CC-11— Emission ]fates
]g of particulate ft of glass produced]

COL .2—Furnace COL.3--Furnace
COL. 1 — Glass manufacturing plan( industry 	 fired with gaseous 	 fired with liquid

segment	 fuel	 fuel

Container glass .................................................... 0.1 0.13
Pressed and blown glass

(a) Borosilicate Recipes ................................. 0,6 0.65
(b) Soda-Lime and Lead Recipes .................... 0.1 0.13
(e) Other-Than Borosilicate, Soda-Lime, and

Lead Recipes (including opal, fluoride and
otherrecipes) .................................................... 0.25 0.325

Woolfiberglass .................................................... 0.25 0.325
Platglass ............................................................. 0.225 0.225

(d) An owner or operator of an experimental furnace is not subject to
the requirements of this section.

(e) During routine maintenance of add-on pollution controls an owner
or operator of a glass melting furnace subject to the provisions of sub. (3)
(a) is exempt from the provisions of this subsection if:

1. Routine maintenance in each calendar year does not exceed 6 days;

2. Routine maintenance is conducted in a manner consistent with good
air pollution control practices for minimizing emissions; and

3. A report is submitted to the department 10 days before the start of
the routine maintenance (if 10 days cannot be provided the report must
be submitted as soon as practicable) and the report contains an explana-
tion of the schedule of the maintenance.
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(4) STANDARDS FOR PARTICULATE MATTER FROM GLASS MELTING FUR-
NACE WITH MODIFIED-PROCESSES. (a) An owner or operator of a glass
melting furnaces with modified-processes is not subject to the provisions
of sub. (3) if the affected facility complies with the provision of this sub-
section.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed no owner or operator of a glass
melting furnace with modified-processes subject to the provisions of this
section shall cause to be discharged into the atmosphere from the af-
fected facility:

1. Particulate matter at emission rates exceeding 0.5 gram of particu-
late per kilogram of glass produced (g/kg) as measured according to par.
(e) for container glass, flat glass and pressed and blown glass with a soda-
lime recipe melting furnaces.

2. Particulate matter at emission rates exceeding 1.0 g/kg as measured
according to par. (e) for pressed and blown glass with a borosilicate rec-
ipe melting furnace.

3. Particulate matter at emission rates exceeding 0.5 g/kg as measured
according to par. (e) for textile fiberglass and wool fiberglass melting fur-
naces.

(c) The owner or operator of an affected facility that is subject to emis-
sion limits specified under par. (b) shall:

1. Install, calibrate, maintain and operate a continuous monitoring
system for the measurement of the opacity of emissions discharged into
the atmosphere from the affected facility.

2. During the performance test required to be conducted by s, NR
440,08 conduct continuous opacity monitoring during each test run.

3. Calculate 6-minute opacity averages from 24 or more data points
equally spaced over each 6-minute period during the test runs.

4. Determine, based on the 6-minute opacity averages, the opacity
value corresponding to the 97.6% upper confidence level of a normal dis-
tribution of average opacity values.

5. For the purposes of s. NR 440.07 report to the department as excess
emissions all of the 6-minute periods during which the average opacity,
as measured by the continuous monitoring system installed under par.
(c)1., exceeds the opacity value corresponding to the 97.5% upper confi-
dence level determined under par. (c) 4.

(d) 1. After receipt and consideration of written application the de-
partment may approve alternative continuous monitoring systems for
the measurement of one or more process or operating parameters that is
or are demonstrated to enable accurate and representative monitoring of
an emission limit specified in par. (b) 1.

2. After the department approves an alternative continuous monitor-
ing system for an affected facility, the requirements of par. (c) 1. to 5.
will not apply for that affected facility.
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3. An owner or operator may redetermine the opacity value corre-
sponding to the 97.5% upper confidence level as described in par. (c) 4. if
the owner or operator:

a. Conducts continuous opacity monitoring during each test run of a
performance test that demonstrates compliance with an emission limit of
par. (b),

b, Recalculates the 6-minute opacity averages as described in par. (c)
3., and

c. Uses the redetermined opacity value corresponding to the 97.5%
upper confidence level for the purposes of par. (c) 5.

(e) Test methods and procedures as specified under sub. (7) shall be
used to determine compliance with this section except that to determine
compliance for any glass melting furnace using modified processes and
fired with either a gaseous fuel or a liquid fuel containing less than 0.50
weight percent sulfur, Method 5 of 40 CFR pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, shall be used with the probe and filter
holder heating system in the sampling train set to provide a gas tempera-
ture of 120 + 14°C.

(7) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08(2), shall be used to determine
compliance with subs. (3) and (4) as follows:

1. Method i for sample and velocity traverses,

2. Method 2 for velocity and volumetric flow rate,

3. Method 3 for gas analysis, and

4. Method 5 for the concentration of particulate matter and the associ-
ated moisture content.

(b) For Method 5, of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the probe and filter holder heating system in
the sampling train shall be set to provide a gas temperature no greater
than 177°C. The sampling time for each run shall be at least 60 minutes
and the collected particulate shall weigh at least 60 mg.

(c) The particulate emissions rate, E, shall be computed as follows:

E=QXC

where:

E is the particulate emission rate (g/hr)

I: Q is the average volumetric flow rate (dscm/hr) as found from Method
2 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17

C is the average concentration (g/dscm) of particulate matter as found
from the modified Method 5 of Appendix A

(d) The rate of glass produced, P (kg/hr), shall be determined by divid-
ing the weight of glass pulled in kilograms (kg) from the affected facility
during the performance test by the number of hours (hr) taken to per-
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form the performance test. The glass pulled, in kilograms, shall be deter-
mined by direct measurement or computed from materials balance by
good engineering practice.

(e) For the purposes of these standards the furnace emission rate shall
be computed as follows,

R=E--A-

where.

R is the furnace emisson rate (g/kg)

E is the particulate emission rate (g/hr) from par. (c)

A is the zero production rate correction, i.e.,.A is 227 g/hr for container
glass, pressed and blown (soda-lime and lead) glass, and pressed and
blown (other-than borosilicate, soda-lime lead) glass and A is 454 g/hr for
pressed and blown (borosilicate) glass, wool fiberglass and flat glass

P is the rate of glass production (kg/hr) from par. (d).

(f) When gaseous and liquid fuels are fired simultaneously in a glass
melting furnace, the heat input of each fuel, expressed in joules, shall be
determined during each testing period by multiplying the gross calorific
value of each fuel fired (in joules/kilogram) by the rate of each fuel fired
(in kilograms/ second) to the glass melting furnaces. The decimal percent
of liquid fuel ^ eating value to total fuel heating value shall be determined
by dividing the heat-input of the liquid fuels by the sum of the heat input
for the liquid fuels and the gaseous fuels. Gross calorific values shall be
determined in accordance with American Society of Testing and Materi-
als (ASTM) Method D240-76 (liquid fuels) and D1826-77 (gaseous fu-
els), as applicable. These 2 ASTM methods are incorporated by reference
in s. NR 440.17. The owner or operator shall determine the rate of fuels
burned during each testing period by suitable methods and shall confirm
the rate by a material balance over the glass melting system.

(g) If an owner or operator changes an affected facility from a glass
melting furnace without modified processes or from a glass melting fur-
nace without modified processes to a glass melting furnace with modified
processes the owner or operator shall notify the department 60 days
before the change is scheduled to occur.

Instory; Cr. Register, January, 1984, No. 337, eff. 2-1-84; am. (2) (b), (e), (h) and (k). (7)
(a) (intro.), cr. (2) (cm), (dm), (km), (ks), (3) (d) and (e), (4) and (7) (g), Register, Septem-
ber, 1986, No. 369, eff. 10-1-86.

NR 440.47 Grain elevators. (1) APPLICABILITY AND DESIGNATION of AF-
FECTED FACILITY. (a) The provisions of this section apply to each affected
facility at any grain terminal elevator or any grain storage elevator, ex-
cept as provided under sub. (5) (b). The affected facilities are each truck 	 r
unloading station, truck loading station, barge and ship unloading sta-
tion, barge and ship loading station, railcar loading station, railcar un-
loading station, grain dryer and all grain handling operations.

(b) Any facility under par. (a) which commences construction, modifi-
cation or reconstruction after August 3, 1978 is subject to the require-
ments of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.
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(a) "Capture system" means the equipment such as sheds, hoods,
ducts, fans, dampers, etc. used to collect particulate matter generated by
an affected facility at a grain elevator.

(b) "Column dryer" means any equipment used to reduce the mois-
ture content of grain in which the grain flows from the top to the bottom
in one or more continuous packed columns between 2 perforated metal
sheets.

(c) "Fugitive emission" means the particulate matter which is not col-
lected by a capture system and is released directly into the atmosphere
from an affected facility at a grain elevator.

(d) "Grain" means corn, wheat, sorghum, rice, rye, oats, barley and
soybeans,

(e) "Grain elevator" means any plant or installation at which grain is
unloaded, handled, cleaned, dried, stored or loaded.

(f) "Grain handling operations" include bucket elevators or legs (ex-
cluding legs used to unload barges or ships), scale hoppers and surge bins
(garners), turn heads, scalpers, cleaners, trippers, and the headhouse and
other such structures,

(g) "Grain loading station" means that portion of a grain elevator
where the grain is transferred from the elevator to a truck, railcar, barge
or ship.

(h) "Grain storage elevator" means any grain elevator located at any
wheat flour mill, wet corn mill, dry corn mill (human consumption), rice
mill or soybean oil extraction plant which has a permanent grain storage
capacity of 35,200 m3 (ca. 1 million bushels).

(i) "Grain terminal elevator" means any grain elevator which has a
permanent storage capacity of more than 88,100 m3 (ca. 2.5 million U.S.
bushels), except those located at animal food manufacturers, pet food
manufacturers, cereal manufacturers, breweries and livestock feedlots.

(j) "Grain unloading station" means that portion of a grain elevator
where the grain is transferred from a truck, railcar, barge or ship to a
receiving hopper.

(k) "Permanent storage capacity" means grain storage capacity which
is inside a building, bin or silo.

(1) "Process emission" means the particulate matter which is collected
by a capture system.

(m) `Rack dryer" means any equipment used to reduce the moisture
content of grain in which the grain flows from the top to the bottom in a
cascading flow around rows of baffies or racks.

(n) "Railcar" means railroad hopper car or boxcar.

(o) "Unloading leg" means a device which includes a bucket-type ele-
vator which is used to remove grain from a barge or ship.

(3) STANDARD FOR PARTICULATZ MATTER. (a) On and after the 60th day
of achieving the maximum production rate at which the affected facility
will be operated, but no later than 180 days after initial startup, no own-
er or operator subject to the provisions of this section may cause to be
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discharged into the atmosphere any gases which exhibit greater than
zero percent opacity from any:

1. Column dryer with column plate perforation exceeding 2.4 mm di-
ameter (ca. 0.094 inch).

2. Rack dryer in which exhaust gases pass through a screen filter
coarser than 50 mesh.

(b) On and after the date on which the performance test required to be
conducted by s. NR 440.08 is completed, no owner or operator subject to
the provisions of this section may cause to be discharged into the atmos-
phere from any affected facility except a grain dryer any process emission
which:

1. Contains particulate matter in excess of 0.023 g/dsem (ea. 0.01 gr/
dscf).

2. Exhibits greater than zero percent opacity.

(c) On and after the 60th day of achieving the maximum production
rate at which the affected facility will be operated, but no later than 180
days after initial startup, no owner or operator subject to the provisions
of this section may cause to be discharged into the atmosphere any fugi-
tive emission from:

1. Any individual truck unloading station, railcar unloading station,
or railcar loading station, which exhibits greater than 5% opacity,

2. Any grain handling operation which exhibits greater than zero per-
cent opacity.

3. Any truck loading station which exhibits greater than 10% opacity.

4. Any barge or ship loading station which exhibits greater than 20%
opacity.

(d) The owner or operator of any barge or ship unloading station shall
operate as follows:

1. The unloading leg shall be enclosed from the top (including the re-
ceiving hopper) to the center line of the bottom pulley and ventilation to
a control device shall be maintained on both sides of the leg and the grain
receiving hopper.

2. The total rate of air ventilated shall be at least 321 actual cubic
meters per cubic meter of grain handling capacity (ca. 40 ft3/bu).

3. Rather than meet the requirements of subds.1. and 2.; the owner or.
operator may use other methods of emission control if it is demonstrated
to the department's satisfaction that they would reduce emissions of par- 	 {
ticulate matter to the same level or less.

(4) TF.sT mmHons AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed under sub. (3) as follows:

1, Method 5 or Method 17 for concentration of particulate matter and
associated moisture content,
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2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate,

4. Method 3 for gas analysis, and

5. Method 9 for visible emissions.

G (b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling probe and filter holder shall be
operated without heaters, The sampling time for each run, using Method
5 or Method 17 of Appendix A, shall be at least 60 minutes. The mini-
mum sample volume shall be 1.7 dscm (ca. 60 dsef).

(5) MODIFICATIONS, (a) The factor 6.5 shall be used in place of "annual
asset guidelines repair allowance percentage," to determine whether a
capital expenditure as defined by in s. NR 440.02 has been made to an
existing facility.

(b) For purposes of this chapter, the following physical changes or
changes in the method of operation may not by themselves be considered
a modification of any existing facility described under sub. (1) (a):

1. The addition of gravity loadout spouts to existing grain storage or
grain transfer bins.

2. The installation of automatic grain weighing scales.

3. Replacement of motor and drive units driving existing grain han-
dling equipment.

4. The installation of permanent storage capacity with no increase in
hourly grain handling capacity.

History: Cr. Register, January, 1984, No. 337, eff. 2.1-84,

NR 440.48 Surface coating of metal furniture. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The affected facility to which
the provisions of this section apply is each metal furniture surface coat-
ing operation in which organic coatings are applied.

(b) This section applies to each affected facility identified in par. (a) on
which construction, modification or reconstruction is commenced after
November 28, 1980.

(2) DEFINITIONS AND SYMBOLS. (a) As used in this section, all terms
not defined in this paragraph have the meaning given them in s. NR
440.02.

1. "Bake oven" means a device which uses heat to dry or cure coatings.

2. "Dip coating" means a method of applying coatings in which the
part is submerged in a tank filled with the coatings.

3. "'>;lectrodeposition' or 'EDP' " means a method of applying coat-
ings in which the part is submerged in a tank filled with the coatings and
in which an electrical potential is used to enhance deposition of the coat-
ings on the part.

4. "Electrostatic spray application" means a spray application
method that uses an electrical potential to increase the transfer efficiency
of the coatings.
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6. "Flash-off area" means the portion of a surface coating operation
between the coating application area and bake oven.

6. "Flow coating" means a method of applying coatings in which the
part is carried through a chamber containing numerous nozzles which
direct unatomized streams of coatings from many different angles onto
the surface of the part.

7. "Organic coating" means any coating used in a surface coating oper-
ation, including dilution solvents, from which volatile organic compound
emissions occur during the application or the curing process. For the pur-
pose of this section, powder coatings are not included in this definition,

8. "Powder coating" means any surface coating which is applied as a
dry powder and is fused into a continuous coating film through the use of
heat.

9. "Spray application" means a method of applying coatings by atom-
izing and directing the atomized spray toward the part to be coated.

10. "Surface coating operation" means the system on a metal furniture
surface coating line used to apply and dry or cure an organic coating on
the surface of the metal furniture part or product. The surface coating
operation may be a prime coat or a top coat operation and includes the
coating application station or stations, flash-off area and curing oven.

11, "Transfer efficiency" means the ratio of the amount of coating
solids deposited onto the surface of a part or product to the total amount
of coating solids used.

12. "VOG content" means the proportion of a coating that is volatile
organic compounds (VOC's), expressed as kilograms of VOC's per liter of
coating solids.

13. "VOC emissions" means the mass of volatile organic compounds
(VOC's), expressed as kilograms of VOC's per liter of applied coating
solids, emitted from a metal furniture surface coating operation.

(b) As used in this section, all symbols not defined in this paragraph
have the meaning given them in s. NR 440.03.

1. Cs = the VOC concentration in each gas stream leaving the control
device and entering the atmosphere (parts per million by volume, as car-
bon).

2. Cb = the VOC concentration in each gas stream entering the control
device (parts per million by volume, as carbon).

3. Cf=the VOC concentration in each gas stream emitted directly to
the atmosphere (parts per million by volume, as carbon).

4. De= density of each coating, as received (kilograms per liter).

5. Dd=density of each diluent VOC solvent (kilograms per liter).

6. Dr= density of VO C solvent recovered by an emission control device
(kilograms per liter).

7. E= VOC destruction efficiency of the control device (fraction).
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8. F=the proportion of total VOC's emitted by an affected facility
that enters the control device (fraction).

9. G= the volume-weighted average mass of VOC's in coatings con-
sumed in a calendar month per unit volume of coating solids applied
(kilograms per liter).

10.Le= the volume of each coating consumed, as received (liters).

11. Ld=the volume of each diluent VOC solvent added to coatings
(liters).

12.Lr=the volume of VOC solvent recovered by an emission control
device (liters).

13. Lo= the volume of coating solids consumed (liters).

14. Md ^ the mass of diluent VOC solvent consumed (kilograms).

15. Mo=the mass of VOC's in coatings consumed as received (kilo-
grams).

16. Mt =the mass of VOC's recovered by an emission control device
(kilograms).

17. N = the volume-weighted average mass of VOC emissions to the
atmosphere per unit volume of coating solids applied (kilograms per li-
ter).

18.Qs= the volumetric flow rate of each gas stream leaving the control
device and- entering the atmosphere (dry standard cubic meters per
hour).

19. Qb = the volumetric flow rate of each gas stream entering the con-
trol device (dry standard cubic meters per hour).

20. Qt = the volumetric flow rate of each gas stream emitted directly to
the atmosphere (dry standard cubic meters per hour).

21. R=the overall VOC emission reduction achieved for an affected
facility (fraction).

22, T=the transfer efficiency (fraction).

23. Vs=the proportion of solids in each coating (or input stream) as
received (fraction by volume).

24. We = the proportion of VOC's in each coating (or input stream) as
received (fraction by weight).

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS (VOC). (a) On and
after the date on which the initial performance test required to be con-
ducted by s. NR 440.08(1) is completed, no owner or operator subject to
the provisions of this section may cause the discharge into the atmos-
phere of VOC emissions from any metal furniture surface coating opera-
tion in excess of 0.90 kilogram of VOC per liter of coating solids applied.

(b) [Reserved]

(4) PERFORMANCE TESTS AND COMPLIANCE PROVISIONS. (a) Section NR
440.08(4) and (6) do not apply to the performance test procedures re-
quired by this section.
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(b) The owner or operator of an affected facility shall conduct an ini-
tial performance test as required under s. NR 440.08(1) and thereafter a
performance test each calendar month for each affected facility accord-
ing to the procedures in this subsection.

(c) The owner or operator shall use the following procedures for deter-
mining monthly volume-weighted average emissions of VOC's in kilo-
grams per liter of coating solids applied (G).

L An owner or operator shall use the following procedures for any af-
fected facility which does not use a capture system and control device to
comply with the emissions limit specified under sub. (3). The owner or
operator shall determine the composition of the coatings by formulation
data supplied by the manufacturer of the coating or by an analysis of
each coating, as received, using Reference Method 24 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17. The department
may require the owner or operator who uses formulation data supplied
by the manufacturer of the coating to determine the VOC content of
coating using Reference Method 24. The owner or operator shall deter-
mine the volume of coating and the mass of VOC solvent used for thin-
ning purposes from company records on a monthly basis. If a common
coating distribution system serves more than one affected facility or
serves both affected and existing facilities, the owner or operator shall
estimate the volume of coating used at each facilit by using the average
dry weight of coating and the surface area coated by each affected and
existing facility or by other procedures acceptable to the department.

a. Calculate the volume-weighted average of the total mass of VOC's
consumed per unit volume of coating solids applied (G) during each cal-
endar month for each affected facility, except as provided under subds. 2.'
and 3.; Each monthly calculation shall be considered a performance test.
Except as provided in subpar. d., the volume-weight average of the total
mass of VOC's consumed per unit volume of coating solids a ppl ied (G)
each calendar month shall be determined by the following procedures.

1) Calculate the mass of VOC's used (Mo+Md) during each calendar
month for each affected facility by the following equation:

	

n	 m

	

Mo + Md = F,	 Lci Doi Wo +	 E Ldj Ddi

	

i=1	 j=1

(Ld •Ddj will be zero if no VOC solvent is added to the coatings, as re-
ceivA.)

where:

n is the number of different coatings used during the calendar month

	

m is the number of 	 different diluent VOC solvents used during the cal-	 4

endar month

2) Calculate the total volume of coating solids used (Ls) in each calen-
dar month for each affected facility by the following equation:

n
Ls = E Lcivsi

i=1
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where:

n is the number of different coatings used during the calendar month.

Select the appropriate transfer efficiency from Table 1. If the owner or
operator can demonstrate to the satisfaction of the department that
other transfer efficiencies other than those shown are appropriate, the
department shall approve their use on a case-by-case basis. Transfer effi-
ciency values for application methods not listed below shall be deter-
mined by the department on a case-by-case basis. An owner or operator
shall submit sufficient data for the department to judge the accuracy of
the transfer efficiency claims.

Table 1-- Transfer Efficiencies

Application methods	 Transfer efficiency (T)

Air atomized spray ...................................... 0.25
Airless spray. ...........	 .................................... .25
Manual electrostatic spray .......................... .60
Nonrotational automatic electrostatic spray .70
Rotating head electrostatic spray

(manual and automatic) .......................... .80.
Dipcoat and flow coat ................................. .90
Electrodeposition ........................................ .95

Where more than one application method is used within a single sur-
face coating operation the owner or operator shall determine the compo-
sition and volume of each coating applied by each method through a
means acceptable to the department and compute the weighted average
transfer efficiency by the following equation:

n	 p
^	 E

T = i=1	 k =1 Leik Vsik Tk

I's
where:

n is the number of coatings used

p is the number of application methods used

3) Calculate the volume-weighted average mass of VOC's consumed
per unit volume of coating solids applied (G) during the calendar month
for each affected facility by the following equation;

G = Mo + Md
LsT

b. Calculate the volume-weighted average of VOC emissions to the at-
mosphere (N) during the calendar month for each affected facility by the
following equation:

N=G
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c. Where the volume-weighted average mass of VOC discharged to the
atmosphere per unit volume of coating solids applied (N) is less than or
equal to 0.90 kilogram per liter, the affected facility is in compliance.

d. If each individual coating used by an affected facility has a VOC
content, as received, which when divided by the lowest transfer efficiency
at which the coating is applied, results in a value equal to or less than
0.90 kilogram per liter, the affected facility is in compliance provided no	 {
VOC's are added to the coatings during distribution or application.

2. An owner or operator shall use the following procedures for any af-
fected facility that uses a capture system and a control device that de-
stroys VOC's (e.g., incinerator) to comply with the emission limit speci-
fied under sub. (3).

a. Determine the overall reduction efficiency (R) for the capture sys-
tem and control device. For the initial performance test the overall re=
duction efficiency (R) shall be determined as prescribed in 1), 2) and 3) of
this subparagraph. In subsequent months, the owner or operator may
use the most recently determined overall reduction efficiency (R) for the
performance test providing control device and capture system operating
conditions have not changed. The procedure in 1), 2) and 3) of this sub-
paragraph shall be repeated when directed by the department or when
the owner or operator elects to operate the control device or capture sys-
tem at conditions different from the initial performance test.

1) Determine the fraction (F) of total VOC's emitted by an affected
facility that enters the control device using the following equation:

F=

n

E Cbi Qbi

i=1

n	 m

	

E	 Cbi	 Qbi -1-	 E Cfj Qfj
	i=1	 j=1

where:

n is the number of gas streams entering the control device

m is the number of gas streams emitted directly to the atmosphere

2) Determine the destruction efficiency of the control device (E) using
values of the volumetric flow rate of each of the gas streams and the VOC
content (as carbon) of each of the gas streams in and out of the device by
the following equation;

n	 M
E	 Qbi	 Cbi —	 E Cal Qaj

E = i=1	 j=1
n

E	 Qbi Cbi
i=1

where:
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n is the number of gas streams entering the control device

m is the number of gas streams leaving the control device and entering
the atmosphere

3) Determine overall reduction efficiency (R) using the following equa-
tion:

R=EF

b.. Calculate the volume-weighted average of the total mass of VOC's
per unit volume of coating solids applied (G) during each calendar month
for each affected facility using equations in subd. La.1), 2) and 3),

c. Calculate the volume-weighted average of VO C emissions to the at-
mosphere (N) during each calendar month by the following equation:

N= G(1-R)

d. If the volume weighted average mass of VOC's emitted to the at-
mosphere for each calendar month (N) is less than or equal to 0.90 kilo-
gram per liter of coating solids applied, the affected facility is in compli-
ance. Each monthly calculation is a performance test.

3. An owner or operator shall use the following procedure for any af-
fected facility which uses a control"device that recovers the VOC's (e.g.,
carbon adsorber) to comply with the applicable emission limit specified
under sub. (3).

a. Calculate the total mass of VOC's consumed (Mo+Md) and the vol-
ume-weighted average of the total mass of VOC's per unit volume of
coating solids applied (G) during each calendar month for each affected
facility using equations in subd. La.1), 2) and 3).

b. Calculate the total mass of VOC's recovered (Mr during each calen-
dar month using the following equation:

Mr = LrDr

c. Calculate overall reduction efficiency of the control device (R) for
each calendar month for each affected facility using the following equa-
tion:

R= Mr
M'+ Md

d. Calculate the volume-weighted average mass of VOC's emitted to
the atmosphere (N) for each calendar month for each affected facility
using equation in subd. 2.c.

e. If the weighted average mass of VOC's emitted to the atmosphere
for each calendar month (N) is less than or equal to 0.90 kilogram per
liter of coating solids applied, the affected facility is in compliance. Each
monthly calculation is a performance test.

(b) MONITORING OF EMISSIONS AND OPERATIONS, (a) The owner or op-
erator of an affected facility which uses a capture system and an incinera-
tor to comply with the emission limits specified under sub. (3) shall in-
stall, calibrate, maintain and operate temperature measurement devices
according to the following procedures:
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1. Where thermal incineration is used, a temperature measurement de-
vice shall be installed in the firebox. Where catalytic incineration is used,
a temperature measurement device shall be installed in the gas stream
immediately before and after the catalyst bed.

2. Each temperature measurement device shall be installed, calibrated
and maintained according to the manufacturer's specifications. The de-
vice shall have an accuracy of the greater of 035% of the temperature
being measured expressed in degrees Celsius or plus or minus 2.5°C.

3. Each temperature measurement device shall be equipped with a
recording device so that a permanent continuous record is produced.

(b) The owner or operator of an affected facility which uses a capture
system and a solvent recovery system to comply with the emission limits
specified under sub. (3) shall install the equipment necessary to deter-
mine the total volume of VOC solvent recovered daily.

(6) RUORTING AND RECORDKEEPING REQUIREMENTS. (a) The report-
ing requirements of s. NR 440.08(1) apply only to the initial perform-
ance test. Each owner or operator subject to the provisions of this section
shall include the following data in the report of the initial performance
test required under s. NR 440.08(1):

1. Except as provided in subd. 2., the volume-weighted average mass
of VOC's emitted to the atmosphere per volume of applied coating solids
(N) for a period of one calendar month from each affected facility.

2. For each affected facility where compliance is determined under the
provisions of sub. (4) (c) l.d., a list of the coatings used during a period of
one:ealendar month, the VOC content of each coating calculated from
data determined using Reference Method 24 of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 440.17, or supplied by the man-
ufacturer of the coating, and the minimum transfer efficiency of any
coating application equipment used during the month.

3. For each affected facility where compliance is achieved through the
use of an incineration system, the following additional information shall
be reported:

a. The proportion of total VOC's emitted that enters the control de-
vice (F).

b. The VOC reduction efficiency of the control device (E).

c. The average combustion temperature or the average temperature
upstream and downstream of the catalyst bed, and

d. A description of the method used to establish the amount of VOC's
captured and sent to the incinerator.

4. For each affected facility where compliance is achieved through the
use of a solvent recovery system, the following additional information
shall be reported:

a. The volume of VOC solvent recovered (Lr), and

b. The overall VOC emission reduction achieved (R).

(b) Following the initial performance test, the owner or operator of an
affected facility shall identify and record:
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1. Each instance in which the volume-weighted average of the total
mass of VOC's emitted to the atmosphere per volume of applied coating
solids (N) is greater than the limit specified under sub. (3).

2. Where compliance with sub. (3) is achieved through the use of ther-
mal incineration, each 3-hour period when metal furniture is being
coated during which the average temperature of the device was more
than 28°C below the average temperature of the device during the most
recent performance test at which destruction efficiency was determined
as specified under sub. (4).

3. Where compliance with sub. (3) is achieved through the use of cata-
lytic incineration, each 3-hour period when metal furniture is being
coated during which the average temperature of the device immediately
before the catalyst bed is more than 28°C below the average temperature
of the device immediately before the catalyst bed during the most recent
performance test at which destruction efficiency was determined as speci-
fied under sub. (4). Additionally, when metal furniture is being coated,
all 3-hour periods during which the average temperature difference
across the catalyst bed is less than 80% of the average temperature dif-
ference across the catalyst bed during the most recent performance test
at which destruction efficiency was determined as specified under sub. (4)
shall be recorded.

(c) Each owner or operator subject to the provisions of this section
shall maintain at the source, for a period of at least 2 years, records of all
data and calculations used to determine VOC emissions from each af-
fected facility. Where compliance is achieved through the use of thermal
incineration each owner or operator shall maintain at the source daily
records of the incinerator combustion chamber temperature. If catalytic
incineration is used, the owner or operator shall maintain at the source
daily records of the gas temperature, both upstream and downstream of
the incinerator catalyst bed. Where compliance is achieved through the
use of a solvent recovery system, the owner or operator shall maintain at
the source daily records of the amount of solvent recovered by the system
for each affected facility.

(7) TEST METHOAS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.0$(2) shall be used to determine
compliance with sub. (3) as follows:

1. Method 24, or coating manufacturer's formulation data for use in
the determination of VOC content of each batch of coating as applied to
the surface of the metal parts but in case of an inconsistency between the
Method 24 results and the formulation data, the Method 24 results will
govern,

2. Method 25 for the measurement of VOC concentration,

3. Method 1 for sample and velocity traverses,

4. Method 2 for velocity and volumetric flow rate,

6. Method 3 for gas analysis, and

6. Method 4 for stack gas moisture.

(b) For Method 24 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the coating sample shall be at least a one liter
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sample in a one liter container taken at a point where the sample will be
representative of the coating material as applied to the surface of ,the
metal part.

(c) For Method 25 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the minimum sampling time for each of 3 runs
shall be 60 minutes and the minimum sample volume shall be 0.003 dry
standard cubic meters except that shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department.

(d) The department shall approve testing of representative stacks on a
case-by-case basis if the owner or operator can demonstrate to the satis-
faction of the department that testing of representative stacks yields re-
sults comparable to those that would be obtained by testing all stacks.

History: Cr. Register, January, 1984, No. 337, off. $1-84.

NR 440.50 Stationary gas turbines. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. The provisions of this section are applicable
to the following affected facilities: all stationary gas turbines with a heat
input at peak load equal to or greater than 10.7 gigajoules per hour,
based on the lower heating value of the fuel fired.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) `Base load" means the load level at which a gas turbine is normally
operated.

(b) "Combined cycle gas turbine" means any stationary gas turbine
which recovers heat from the gas turbine exhaust gases to heat water or
generate steam.

(c) "Efficiency" means the gas turbine manufacturer's rated heat rate
at peak load in terms of heat input per unit of power output based on the
lower heating value of the fuel.

(d) "Electric utility stationary gas turbine" means any stationary gas
turbine constructed for the purpose of supplying more than one-third of
its potential electric output capacity to any utility power distribution
system for sale.

(e) "Emergency fuel" is a fuel fired by a gas turbine only during cir-
cumstances, such as natural gas supply curtailment or breakdown of de-
livery system, that make it impossible to fire natural gas in the gas tur-
bine.

(f) "Emergency gas turbine" means any stationary gas turbine which
operates as a mechanical or electrical power source only when the pri-
mary power source for a facility has been rendered inoperable by an
emergency situation.

(g) "Hre-fighting turbine" means any stationary gas turbine that is
used solely to pump water for extinguishing fires.

(h) "Garrison facility" means any permanent military installation.

(i) "Gas turbine model" means a group of gas turbines having the
same nominal air flow, combuster inlet pressure, combuster inlet temper-
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ature, firing temperature, turbine inlet temperature and turbine. inlet
pressure.

(j) "ISO standard day conditions" means 288' Kelvin, 60% relative
humidity and 101.3 kilopascals pressure.

(k) "Ice fog" means an atmospheric suspension of highly reflective ice
crystals.

(1) [Reserved]

(m) "Offshore platform gas turbines" means any stationary gas tur-
bine located on a platform in an ocean.

(n) "Peak load" means 100% of the manufacturer's design capacity of
the gas turbine at ISO standard day conditions.

(o) "Regenerative cycle gas turbine" means any stationary gas tur-
bine which recovers heat from the gas turbine exhaust gases to. preheat
the inlet combustion air to the gas turbine.

(p) "Regenerative cycle gas turbine" means any stationary gas tur-
bine that recovers thermal energy from the exhaust gases and utilizes the
thermal energy to preheat air prior to entering the combustor.

(q) "Simple cycle gas turbine" means any stationary gas turbine
which does not recover heat from the gas turbine exhaust gases to
preheat the inlet combustion air to the gas turbine, or which does not
recover heat from the gas turbine exhaust gases to heat water or generate
steam.

(r) "Stationary gas turbine" means any simple cycle gas turbine, re-
generative cycle gas turbine or any gas turbine portion of a combined
cycle steam/electric generating system that is not self-propelled. It may,
however, be mounted on a vehicle for portability.

(s) "Turbines employed in oil or gas production or oil or gas transpor-
tation" means any stationary gas turbine used to provide power to ex-
tract crude oil or natural gas, or both, from the earth or to move crude oil
or natural gas, or both, or products refined from these substances
through pipelines.

(3) STANDARD FOR NITROGEN OXIDES. (a) On and after the date on
which the performance test required by s. NR 440.08 is completed, every
owner or operator subject to the provisions of this section, as specified in
pars. (b), (c). and (d), shall comply with one of the following, except as
provided in pars. (e) through (1).

1. No owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any stationary gas tur-
bine, any gases which contain nitrogen oxides in excess of:

14.4
STD + 0.0075 Y + F

where:

STD is the allowable NOx emissions (percent by volume at 15% oxy-
gen and on a dry basis)
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Y is the manufacturer's rated heat rate at manufacturer's rated load
(kilojoules per watt hour), or actual measured heat rate based on lower
heating value of fuel as measured at actual peak load for the facility (the
value of Y may not exceed 14.4 kilojoules per watt hour)

F is the NO., emission allowance for fuel-bound nitrogen as defined in
subd. 3.

2. No owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any stationary gas tur-
bine, any gases which contain nitrogen oxides in excess of:

14.4
STD = 0.0150 Y + F

where:

STD is the allowable NOx emissions (percent by volume at 15% oxy-
gen and on a dry basis)

Y is the manufacturer's rated heat rate at manufacturer's rated peak
load (kilojoules per watt hour), or actual measured heat rate based on
lower heating value of fuel as measured at actual peak load for the facil-
ity (the value of Y may not exceed 14.4 kilojoules per watt hour)

F is the NOx emission allowance for fuel-bound nitrogen as defined in
subd. 3.

3. F shall be defined according to the nitrogen content of the fuel as
follows:

Friel-Bound Nitrogen	 F
(percent by weight) 	 (NQ, percent by volume)

	

N < 0.015	 0
0.015 < N < 0.1	 0.04(N)

	

0.01 < N < 0.25	 0.004 + 0.0067(N-0.1)

	

N > 0.25	 0.005

where N is the the nitrogen content of the fuel (percent by weight), or
manufacturers may develop custom fuel-bound nitrogen allowances for
each gas turbine model they manufacture. These fuel-bound nitrogen al-
lowances shall be substantiated with data and must be approved for use
by the department before the initial performance test required by s. NR
440.08,

(b) Electric utility stationary gas turbines with a heat input at peak
load greater than 107.2 gigajoules per hour (100 million Btulhour) based
on the lower heating value of the fuel fired except as provided in par. (d)
shall comply with the provisions of par. (a) 1.

(c) Stationary gas turbines with a heat input at peak load equal to or
greater than 10.7 gigajoules per hour (10 million Btu/hour) but less than
or equal to 107.2 gigajoules per hour (100 million Btu/hour) based on the
lower heating value of the fuel fired shall comply with the provisions of
par. (a) 2.
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(d) Electric utility stationary gas turbines with a manufacturer's
rated base Ioad at ISO conditions of 30 megawatts or less except as pro-
vided in par.. (b) shall comply with the provisions of par, (a) 2.

(e) Stationary gas turbines with a heat input at peak load equal to or
greater than 10.7 gigajoules per hour (10 million Btu/hour) but less than
or equal to 107.2 gigajoules per hour (100 million Btu/hour) based on the
lower heating value of the fuel fired and that have commenced construc-
tion prior to October. 3, 1982 are exempt from par. (a).

(f) Stationary gas turbines using water or steam injection for control of
NOx emissions are exempt from par. (a) when ice fog is deemed a traffic
hazard by the owner or operator of the gas turbine,

(g) Emergency gas turbines, military gas turbines for use in other than
a garrison facility, military gas turbines installed for use as military
training facilities and fire lighting gas turbines are exempt from par. (a).

(h) Stationary gas turbines engaged by manufacturers in research and
development of equipment for both gas turbine emission control tech-
niques and gas turbine efficiency improvements may be exempted from
par. (a) on a case-by-case basis by the department.

(i) Exemptions from the requirements of par. (a) may be granted on a
case-by-case basis as determined by the department in specific geograph-
ical areas where mandatory water restrictions are required by govern-
mental agencies because of drought conditions. These exemptions may
be allowed only while the mandatory water restrictions are in effect.

(j) Stationary gas turbines with a heat input at peak load greater than
107.2 gigajoules per hour that commenced construction, modification or
reconstruction between the dates of October 3, 1977, and January 27,
1982, and were required in 44 Fed. Reg. 52792 (Sep. 10, 1979) to comply
with 40 C.F.R. s. 60.332 (a) (1), except electric, utility stationary gas
turbines, are exempt from par. (a).

(k) Stationary gas turbines with a heat input greater than or equal to
10.7 gigajoules per hour (10 million Btu/hour) when fired with natural
gas are exempt from par. (a) 2. when being fired with an emergency fuel.

(1) Regenerative cycle gas turbines with a heat input less than or equal
to 107.2 gigajoules per hour (100 million Btu/hour) are exempt from par.
(a).

(4) STANDARD FOR SULFUR DIOXIDE. On and after the date on which the
performance test required to be conducted by s. NR 440.08 is completed,
every owner or operator subject to the provisions of this section shall
comply with one -or the other of the following conditions:

(a) No owner or operator subject to the provisions of this section may
cause to be discharged into the atmosphere from any stationary gas tur-
bine any gases which contain sulfur dioxide in excess of 0.015% by vol-
ume at 15% oxygen and on a dry basis.

(b) No owner or operator subject to the provisions of this section may
burn in any stationary gas turbine any fuel which contains sulfur in ex-
cess of 0.8% by weight.

(5) MONITORING OF OPERATIONS. (a) The owner or operator of any sta-
tionary gas turbine subject to the provisions of this section and using
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water injection to control NO X emissions shall install and operate a con-
tinuous monitoring system to monitor and record the fuel consumption
and ratio of water to fuel being fired in the turbine. This system shall be
accurate to within plus or minus 5.0% and must be approved by the de-
partment.

(b) The owner or operator of any stationary gas turbine subject to the
provisions of this section shall monitor sulfur content and nitrogen con-
tent of the fuel being fired in the turbine. The frequency of determination
of these values shall be as follows:

1. If the turbine is supplied its fuel from a bulk storage tank, the values
shall be determined on each occasion that fuel is transferred to the stor-
age tank from any other source.

2. If the turbine is supplied its fuel without intermediate bulk storage
the values shall be determined and recorded daily. Owners, operators or
fuel vendors may develop custom schedules for determination of the val-
ues based on the design and operation of the affected facility and the
characteristics of the fuel supply. These custom schedules shall be sub-
stantiated with data and must be approved by the department before
they can be used to comply with this paragraph.

(c) For the purpose of reports required under s. NR 440.07 (3), periods
of excess emissions that shall be reported are defined as follows:

1.Nitrogen oxides, Any one-hour period during which the average wa-
ter-to-fuel ratio, as measured by the continuous monitoring system, falls
below the water-to-fuel ratio determined to demonstrate compliance
with sub. (3) by the performance test required in s. NR 440.08 or any
period during which the fuel-bound nitrogen of the fuel is greater than
the maximum nitrogen content allowed by the fuel-bound nitrogen al-
lowance used during the performance test required in s. NR 440.08. Each
report shall include the average water-to-fuel ratio, average fuel con-
sumption, ambient conditions, gas turbine load and nitrogen content of
the fuel during the period of excess emissions, and the graphs or figures
developed under sub. (6) (a).

2. Sulfur dioxide. Any daily period during which the sulfur content of
the fuel being fired in the gas turbine exceeds 0.8%.

3. lee fog. Each period during which an exemption provided in sub. (3)
(g) is in effect shall be reported in writing to the department quarterly.
For each period the ambient conditions existing during the period, the
date and time the air pollution control system was deactivated and the
date and time the air pollution control system was reactivated shall be
reported. All quarterly reports shall be postmarked by the 30th day fol-
lowing the end of each calendar quarter.

4. Emergency fuel. Each period during which an exemption provided
in sub. (3) (k) is in effect shall be included in the report required in S. NR
440.07(3). For each period, the type, reasons, and duration of the firing
of the emergency fuel shall be reported.

(6) TEST METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s, NR 440.08(2), shall be used to determine compli-
ance with the standards prescribed in sub. (3) as follows;
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1. Reference Method 20 for the concentration of nitrogen oxides and
oxygen. The span value shall be 300 parts per million of nitrogen oxides.

a. The nitrogen oxides emission level measured by Reference Method
20 shall be adjusted to ISO standard day conditions by the following
ambient condition correction factor:

p^ 0.6	 TAw 1.63NO. = 	 NOr^s 	Qi9(H^-0.00633)
Poy,	 288-K

where:

NOx is the emissions of NOx at 15% oxygen and ISO . standard day
conditions

NO,, is the measured NOx emissions at 15% oxygen, ppmv

Pm is the reference combustor inlet absolute pressure at 101,3 kilopas-
cals ambient pressure

Pots is the measured combustor inlet absolute pressure at test ambient
pressure

Hobs is the specific humidity of ambient air at test

e is the transcendental constant (2,718)

TAnts is the temperature of ambient air at test

The adjusted NOx emission level shall be used to determine compli-
ance with sub. (3).

b. Manufacturers may develop custom ambient condition correction
factors for each gas . turbine model they manufacture in terms of combus-
tor inlet pressure, ambient air pressure, ambient air humidity and ambi-
ent air temperature to adjust the nitrogen oxides emission level mea-
sured by the performance test as provided for in s. NR 440.08to ISO
standard day conditions. These ambient condition correction factors
shall be substantiated with data and must be approved for use by the
department before the initial performance test required by s. NR 440.08.

c. The water-to-fuel ratio necessary to comply with sub. (3) shall be
determined during the initial performance test by measuring NOx emis-
sions using Reference Method 20 and the water-to-fuel ratio necessary to
comply with sub. (3) at 30, 50, 75 and 100 percent of peak load or at 4
points in the normal operating range of the gas turbine, including the
minimum point in the range and peak load. All loads shall be corrected to
ISO standard day conditions using the appropriate equations supplied
by the manufacturer.

2. The analytical methods and procedures employed to determine the
nitrogen content of the fuel being fired shall be approved by the depart-
ment and shall be accurate to within plus or minus 5%.

(b) The method for determining compliance with sub, (4), except as
provided in s. NR 440.08(2), shall be as follows:

1. Reference Method 20 of 40 C.F.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17, for the concentration of sulfur dioxide and
oxygen or
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2. a. ASTM D2880-71 for the sulfur content of liquid fuels and ASTM
D1072-80, D3031-81, D4084-82, or D3246-81 for the sulfur content of
gaseous fuels (these methods are incorporated by reference in s. NR
440.17). These methods shall also be used to comply with sub. (5) (b).

b. The applicable ranges of some ASTM methods mentioned in sub-
par. a. are not adequate to measure the levels of sulfur in some fuel gases.
Dilution of samples prior to analysis (with verification of the dilution
ratio) is allowable subject to the approval of the department.

(c) Analysis for the purpose of determining the sulfur content and the
nitrogen content of the fuel as required by sub. (5) (b) may be performed
by the owner or operator, a service contractor retained by the owner or
operator, the fuel vendor or any other qualified agency provided that the
analytical methods employed by these agencies comply with the applica-
ble paragraphs of this subsection.

Illstoy 	 Register, January, 1984, No. 337, eff. 2-1-84; am. (3) (d), renum. (6) (b) .2. to be
2. a. and .Cr.m„ or, (6) (b) 2. b., Register, September, 1986, No. 369, off. 10-1-86.

NR 440.51 Lime manufaeturin plants. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. (af The provisions of this section are appli- ,
cable to each rotary lime kiln used in the manufacture of lime.

(b) The provisions of this section are not applicable to facilities used in
the manufacture of lime at kraft pulp mills.

(c) Any facility under par. (a) that commences construction or modifi-
cation after May 3, 1977, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.	 .

(a) "Lime manufacturing plant" means any plant which uses a rotary
lime kiln to produce lime product from limestone by calcination.

(b) "Lime product" means the product of the calcination process in-
cluding, but not lini ted to, calcitic lime, dolomitic lime and dead-burned
dolomite.

(c) "Positive-pressure fabric filter" means a fabric filter with the fans
on the upstream side of the filter hags.

(d) "Rotary lime kiln" means a unit with an inclined rotating drum
which is used to produce a lime product from limestone by calcination.

(e) "Stone feed" means limestone feedstock and millseale or other iron
oxide additives that become part of the product.

(3) ,STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any rotary lime
kiln any gases which:

1. Contain particulate matter in excess of 0,30 kilogram per megagram
of stone feed (0.60 lb/ton),

b. Exhibit greater than 15% opacity when exiting from a dry emission
control device.
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(4) MONITORING OF EMISSIONS AND OPERATIONS, (a) The owner or op-
erator subject to the provisions of this section shall install, calibrate,
maintain and operate a continuous monitoring system, except as pro-
vided in pars. (b) and (c), to monitor and record the opacity of a repre-
sentative portion of the gases discharged into the atmosphere from any
rotary lime kiln. The span of this system shall be set at 40% opacity.

(b) The owner or operator of any rotary lime kiln using a positive-
pressure fabric filter control device subject to the provisions of this sec-
tion may, in lieu of the continuous monitoring requirements of par. (a),
monitor : visible emissions at least once per day of operation by using a
certified visible emissions observer who, for each site where visible emis-
sions are observed, will perform and record three Reference Method 9
tests on the gases discharged into the atmosphere. (Reference Method 9
of 40 C.F.R. pt. 60, Appendix A, is incorporated by reference in s. NR
440.17).

(c) The owner or operator of any rotary lime kiln using a wet scrubbing
emission control device subject to the provisions of this section may not
be required to monitor the opacity of the gases discharged as required in
par, (a), but shall install, calibrate, maintain and operate the following
continuous monitoring devices,

1.A monitoring device for the continuous measurement of the pressure
loss of the gas stream through the scrubber. The monitoring device shall
be accurate within plus or minus 250 pascals (one inch of water).

2. A monitoring device for continuous measurement of the scrubbing
liquid supply pressure to the control device. The monitoring device shall
be accurate within plus or minus 5% of the design scrubbing liquid sup-
ply pressure.

(d) For the purpose of conducting a performance test under s. NR
440.08 the owner or operator of any lime manufacturing plant subject to
the provisions of this section shall install, calibrate, maintain and oper-
ate a device for measuring the mass rate of stone feed to any affected
rotary lime kiln. The measuring device used shall be accurate within plus
or minus 5% of the mass rate over its operating range.

(e) For the purpose of reports required under s. NR 440,07(3), periods
of excess emissions that shall be reported are defined as all 6-minute peri-
ods during which the average opacity of the plume from any lime kiln
subject to par. (a) is greater than 15% or, in the rase of wet scrubbers,
any period in which the scrubber pressure drop is greater than 30% be-
low the rate established during the performance test. Reports of excess
emissions recorded during observations made as required by sub. (5) (c)
shall be submitted semi-annually.

(5) (a) Reference methods in 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, except as provided under s. NR
440.08(2), shall be used to determine compliance with sub. (3) (a) as fol-
lows:

1. Method 1 for sample and velocity traverses,

2. Method 2 for velocity and volumetric flow rate,

3. Method 3 for gas analysis,

4. Method 4 for stack gas moisture,
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5. Method 5 or 5D for the measurement of particulate matter; and

6. Method 9 for visible emissions.

(b) For Method 5 or 5D of 40 C.F.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17, the sampling time for each run shall be at
least 60 minutes, and the sampling rate shall be at least 0.85 std. m s hr,
dry basis, (0.53 dscf/min). Shorter sampling times, when necessitate by
process variables or other factors, may be approved by the department.

(c)Visible emission observations of positive-pressure fabric filters shall
occur during normal operation of the rotary lime kiln at least once per
day of operation. For.at least three 6-minute periods the opacity shall be
recorded and maintained for any point(s) where visible emissions are ob-
served and the corresponding feed rate of the kiln shall also be recorded
and maintained. These observations shall be taken in accordance with
Method 9 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440,17. Records shall be maintained of any 6-minute average that
is in excess of the emissions limit specified in sub. (3) (a).

Hislory: Cr. Register, January, 1984, No. 337, off. 2-1-84; am. (1) (a), ( 2), (3) (a), (4) and
(8), Register, September, 1986, No. 369, eff. 10-1-86.

NR 440.52 Lead-acid battery manufacturing plants. (1) APPLICABILITY
AND DESIGNATION OF AFFECTED FACILITY. (a) The provisions of this sec-
tion are applicable to the affected facilities listed in par. (b) at any lead-
acid battery manufacturing plant that produces or has the design capac-
ity to produce in one day (24 hours) batteries containing an amount of
lead equal to or greater than 5.9 Mg (6.6 tons).

(b) The provisions of this section are applicable to the following af-
fected facilities used in the manufacture of lead-acid storage batteries;

1. Grid casting facility.

2. Paste mixing facility.

3. Three-process operation facility.

4. Lead oxide manufacturing facility.

5. Lead reclamation facility.

6. Other lead-emitting operations.

(c) Any facility under par. (b) that commences construction or modifi-
cation after January 14, 1980, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Grid casting facility" means the facility which includes all lead
melting pots and machines used for casting the grid used in battery man-
ufacturing,

(b) "Lead-acid battery manufacturing plant" means any plant that
produces a storage battery using lead and lead compounds for the plates
and sulfuric acid for the electrolyte.

(c) "Lead oxide manufacturing facility" means a facility that pro-
duces lead oxide from lead, including product recovery.
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(d) . "Lead reclamation facility" means the facility that remelts lead
scrap and casts it into lead ingots for use in the battery manufacturing
process, and which is not a furnace affected under s. NR 440.29.

(e) "Other lead-emitting operation" means any lead-acid battery
manufacturing plant operation from which lead emissions are collected
and ducted to the atmosphere and which is not part of a grid casting, lead
oxide manufacturing, lead reclamation, paste mixing, 3-process opera-
tion facility or a furnace affected under s. NR 440.29.

(f) "Paste mixing facility" means the facility including lead oxide stor-
age, conveying, weighing, metering and charging operations; paste
blending, handling and cooling operations; and plate pasting, takeoff,
cooling and drying operations.

(g) "Three-process operation facility" means the facility including
those processes involved with plate stacking, burning or strap casting,
and assembly of elements into the battery case.

(3) STANDARDS FOR LEAD. (a) On and after the date on which the per-
formance test required to be conducted by s. NR 440.08 is completed, no
owner or operator subject to the provisions of this section may cause to
be discharged into the atmosphere:

1. From any grid casting facility any gases that contain lead in excess
of 0.40 milligram of lead per dry standard cubic meter of exhaust
(0.000176 gr/dscf).

2. From any paste mixing facility any gases that contain in excess of
1,00 milligram of lead per dry standard cubic meter of exhaust (0,00044
gr/dsef).

3. From any 3-process operation facility any gases that contain in ex-
cess of 1.00 milligram of lead per dry standard cubic meter of exhaust
(0.00044 gr/dscf).

4. From any lead oxide_ manufacturing facility any gases that contain
in excess of 5.0 milligrams of lead per kilogram of lead feed (0.010 lb/ton).

5. From any lead reclamation facility any gases that contain in excess
of 4.50 milligrams of lead per dry standard cubic meter of exhaust
(0.00198 gr/dscf).

6. From any other lead-emitting operation any gases that contain in
excess of 1.00 milligram per dry standard cubic meter of exhaust
(0.00044 gr/dsef). ,

 From any affected facility other than a lead reclamation facility any
gases with greater than zero percent opacity measured according to
Method 9 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, and rounded to the nearest whole percentage.

(8) From any lead reclamation facility any gases with greater than 5%
opacity, measured according to Method 9 of 40 C.F.R. pt. 60, Appendix
A, incorporated by reference in s. NR 440,17, and rounded to the nearest
whole percentage.

(b) When 2 or more facilities at the same plant (except the lead oxide
manufacturing facility) are ducted to a common control device, an
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equivalent standard for the total exhaust from the commonly controlled
facilities shall be determined as follows:

N
Se	 Sa (Qsda/QsdT)

a=1

where:

%Js the equivalent standard for the total exhaust stream

,Sa is the actual standard for each exhaust stream ducted to the control
device

N is the total number of exhaust streams ducted to the control device

Qsd is the dry standard volumetric flow rate of the effluent gas stream
from each facility ducted to the control device

QsdT is the total dry standard volumetric flow rate of all effluent gas
streams ducted to the control device

(4) MONITORING OF EMISSIONS AND OPERATIONS, The owner or opera-
for of any lead-acid battery manufacturing facility subject to the provi-
sions of this section and controlled by scrubbing systems shall install,
calibrate, maintain and operate a monitoring device or devices that mea-
sure and record the pressure drop across the scrubbing systems at least
once every 15 minutes. The monitoring device shall have an accuracy of
plus or minus 5% over its operating range.

(6) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08(2), shall be used to determine
compliance according to s. NR 440.08 as follows:

1. Method 12 for the measurement of lead concentrations,

2. Method 1 for sample and velocity traverses,

S. Method 2 for velocity and volumetric flow rate, and

4. Method 4 for stack gas moisture.

(b) For Method 12 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the sampling rate shall be at least 0.86 dscm/h (0.53 dscf/
min), except that shorter sampling times when necessitated by process
variables or other factors, may be approved by the department.

(c) When different operations in a 3-process operation facility are
ducted to separate control devices, the lead emission concentration from
the facility shall be determined using the equation:

N
CPbT = E (CPba QsdJQsdT)

a-1

where:

CPbT is the facility emission concentration for the entire facility
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N is the number of control devices to which separate operations in the
facility are ducted

CPba is the emission concentration from each control device

Qsd is the dry standards volumetric flow rate of the effluent gas stream
from each control device

QsdT is the total dry standard volumetric flow rate from all of the con-
trol devices.

(d) For lead oxide manufacturing facilities, the average lead feed rate
to a facility, expressed in kilograms per hour, shall be determined for
each test run as follows:

1. Calculate the total amount of lead charged to the facility during the
run by multiplying the number of lead pigs (ingots) charged during the
run by the average mass of a pig in kilograms or by another suitable
method.

2. Divide the total amount of lead charged to the facility during the
run by the duration of the run in hours.

(e) Lead emissions from lead oxide manufacturing facilities, expressed
in milligrams per kilogram of lead charged, shall be determined using the
following equation:

EPb = CPbQsd/F

where:

EPb is the lead emission rate from the facility in milligrams per kilo-
gram of lead charged

CPb is the concentration of lead in the exhaust stream in milligrams
per dry standard cubic meter as determined according to par. (a) 1.

Qsd is the dry standard volumetric flow rate in dry standard cubic me-
ters per hour as determined according to par. (a) 3.

F is the lead feed rate to the facility in kilograms per hour as deter-
mined according to par. (d)

History: Cr. Register, January, 1984, No. 337, eft. 2-1-84.

NR 440.53 Automobile and light duty truck surface coating operations.
(1) APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The pro-
visions of this section apply to the following affected facilities in an auto-
mobile or light-duty truck assembly plant: each prime coat operation,
each guide coat operation and each topcoat operation.

(b) Exempt from the provisions of this section are operations used to
coat plastic body components or all-plastic automobile or light-duty
truck bodies on separate coating lines. The attachment of plastic body
parts to a metal body before the body is coated does not cause the metal
body coating operation to be exempt.

(c) Any facility under par. (a) that commences construction, recon-
struction or modification after October 5, 1979 is subject to the require-
ments of this section,
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(2) DEFINITIONS. (a) As used in this section, all terms not defined in
this paragraph have the meaning given them in s. NR 440.02.

1. "Applied coating solids" means the volume of dried or cured coating
solids which is deposited and remains on the surface of the automobile or
light-duty truck body.

2. "Automobile" means a motor vehicle capable of carrying no more
than 12 passengers.

3. "Automobile and light-duty truck body" means the exterior surface
of an automobile or light-duty truck including hoods, fenders, cargo
boxes, doors and grill opening panels.

4. "Bake oven" means a device that uses heat to dry or cure coatings.

5. "'Electrodeposition' or 'EDP'" means a method of applying a
prime coat by which the automobile or light-duty truck body is sub-
merged in a tank filled with coating material and an electrical field is used
to effect the deposition of the coating material on the body.

6. "Electrostatic spray application" means a spray application
method that uses an electrical potential to increase the transfer efficiency
of the coating solids. Electrostatic spray application can be used for
prime coat, guide coat or topcoat operations.

7. "Plastic body component" means any component of an automobile
or light-duty truck exterior surface constructed of synthetic organic ma-
terial.

8. "Prime coat operation" means the prime coat spray booth or dip
tank, flash-off area and bake oven or ovens which are used to apply and
dry or cure the initial coating on components of automobile or light-duty
truck bodies.

9. "'Purge' or 'line purge' " means the coating material expelled from
the spray system when clearing it.

10. "Solvent-borne" means a coating which contains 5% or less water
by weight in its volatile fraction.

11. "Spray application" means a method of applying coatings by at-
omizing the coating material and directing the atomized material toward
the part to be coated. Spray applications can be used for prime coat,
guide coat and topcoat operations.

12.. "Spray booth" means a structure housing automatic or manual
spray application equipment where prime coat, guide coat or topcoat is
applied to components of automobile or light-duty truck bodies.

13. "Surface coating operation" means any prime coat, guide coat or
topcoat operation on an automobile or light-duty truck surface coating
line.

14. "Topcoat operation" means the topcoat spray booth, flash-off area
and bake oven or ovens which are used to apply and dry or cure the final
coating or coatings on components of automobile and light-duty truck
bodies.
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES 	 329
NR 446

15. "Transfer efficiency" means the ratio of the amount of coating
solids transferred onto the surface of a part or product to the total
amount of coating solids used.

16. "VOC content" means all volatile organic compounds that are in a
coating expressed as kilograms of VOC per liter of coating solids.

17. " `Waterborne' or `water reducible"' means a coating which con-
tains more than 5 weight percent water in its volatile fraction.

(b) The nomenclature used in this section has the following meanings:

1. Caj = concentration of VOC (as carbon) in the effluent gas flowing
through stack (j) leaving the control device (parts per million by vol-
ume),

2. Cbi=concentration of VOC (as carbon) in the effluent gas flowing
through stack (i) entering the control device (parts per million by vol-
ume).

3. Cfir = concentration of VOC (as carbon) in the effluent gas flowing
through exhaust stack (k) not entering the control device (parts per mil-
lion by volume).

4. Dci = density of each coating (i) as received (kilograms per liter).

5. Ddj = density of each type VOC dilution solvent (j) added to the
coatings, as received (kilograms per liter).

6. Dr = density of VOC recovered from an affected facility (kilograms
per liter),

7. E=VOC destruction efficiency of the control device.

8. Y= fraction of total VOC which is emitted by an affected facility
that enters the control device.

9. G = volume weighted average mass of VOC per volume of applied
solids (kilograms per liter).

10. Lei =volume of each coating W consumed, as received (liters).

11. Lei L= volume of each coating (i) consumed by each application
method (1), as received (liters).

12. Ldi = Volume of each type VOC dilution solvent (j) added to the
coatings, as received (liters).

13. 4 volume of VOC recovered from an affected facility (liters).

14. Ls = volume of solids in coatings consumed (liters).

15. Md=total mass of VOC in dilution solvent (kilograms).

16. Mo= total mass of VOC in coatings as received (kilograms).

17. Mr =total mass of VOC recovered from an affected facility (kilo-
grams).
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18. N=volume weighted average mass of VO0 per volume of applied
coating solids after the control device

Kilograms of VOC
liter of applied solids

19. %j = volumetric flow rate of the effluent gas flowing through stack
(j) leaving the control device (dry standard cubic meters per hour).

20. Qbi = volumetric flow rate of the effluent gas flowing through stack
(i) entering the control device (dry standard cubic meters per hour).

21. Qfk = volumetric flow rate of the effluent gas flowing through ex-
haust stack (k) not entering the control device (dry standard cubic me-
ters per hour).

22. T=overall transfer efficiency.

23. Tf= transfer efficiency for application method (1).

24. Vst = proportion of solids by volume in each coating (i) as received

liter solids..
liter coating

25. Woi^ proportion of VOC by weight in each coating (1), as received

-kilograms VOC
kilograms coating

(3) STANDARDS FOR VOLATILE ORGANIC COMPOUNDS. On and after the
date on which the initial performance test required by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may discharge or cause the discharge into the atmosphere from any af-
fected facility VOC emissions in excess of:

(a) 0.16 kilograms of VOC per liter of applied coating solids from each
prime coat operation.

(b)1.40 kilograms of VOC per liter of applied coating solids from each
guide coat operation.

(c) 1.47 kilograms of VOC per liter of applied coating solids from each
topcoat operation.

(4) PERFORMANCE TEST AND COMPLIANCE PROVISIONS. (a) Section NR
440.08(4) and (6) do not apply to the performance test procedures re-
quired by this subsection.

(b) The owner or operator of an affected facility shall conduct an ini-
tial performance test in accordance with s. NR 440.08(1), and.thereafter
for each calendar month for each affected facility according to the proce-
dures in this subsection.

(c) The owner or operator shall use the following procedures for deter-
mining the monthly volume weighted average mass of VOC emitted per
volume of applied coating solids.

1. The owner or operator shall use the following procedures for each
affected facility which does not use a capture system and a control device
to comply with the applicable emission limit specified under sub. (3).
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a. Calculate the volume weighted average mass of VOC per volume of
applied coating solids for each calendar month for each affected facility.
The owner or operator shall determine the composition of the coatings
by formulation data supplied by the manufacturer of the coating or from
data determined by an analysis of each coating, as received, by Refer-
ence Method 24 of 40 C.F.R. pt. 60, Appendix A, incorporated by refer-
ence in s. NR 440.17. The department may require the owner or operator
who uses formulation data supplied by the manufacturer of the coating
to determine data used in the calculation of the VOC content of coatings
by Reference Method 24 or an equivalent or alternative method. The
owner or operator shall determine from company records on a monthlyy
basis the volume of coating consumed, as received, and the mass of so(-
vent used for thinning purposes. The volume weighted average of the
total mass of VOC per volume of coating solids used each calendar month
shall be . determined by the following procedures.

1) Calculate : the mass of VOC used in each calendar month for each
affected facility by the following equation where `.`n" is the. total number
of coatings used and "in" is the total number of VOC solvents used:

n	 m
Info + hfd =	 i;	 i d Dd Wa +	 E Ldp Dd,

i=1	 i=1

(Ldi Ddi will be zero if no VOC solvent is added to the coatings, as re-
ceived.)

2) Calculate the total volume of coating solids used in each calendar
month for each affected facility by the following equation where "n" is
the total number of coatings used:

n
Ls = Z Lei Vsi

i=1

3) Select the appropriate transfer efficiency (T) from the following ta-
bles for each surface coating operation:

Application method 	 Transfer efficiency

Air Atomized Spray (waterborne coating) ... 	 0.39
Air Atomized Spray (solvent-borne coating) 	 0.50
Manual Electrostatic Spray .........................	 0.75

(	 Automatic Electrostatic Spray .................... 	 0.95
Electrodeposition .... ............ :.:.:....:...............	 1.00

The values in the table above represent an overall system efficiency
which includes a total capture of purge. If a spray system uses line purg-
ing after each vehicle and does not collect any of the purge material, the
following table shall be used:
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Application method	 Transfer effiiclency

Air Atomized Spray (waterborne coating) ... 	 0.30
Air Atomized Spray (solvent-borne coating) 	 0.40
Manual Electrostatic Spray ..:...................... 	 0.62
Automatic Electrostatic Spray .................... 	 0.75

If the owner or operator can justify to the department's satisfaction
that other values for transfer efficiencies are appropriate, the department
shall approve their use on a case-by-case basis.

a) When more than one application method (1) is used on an individual
surface coating operation, the owner or operator shall perform an analy-
sis to determine an average transfer efficiency by the following equation
where "n" is the total number of coatings used and "p" is the total
number of application methods:

Ti Vsi Lcii
i=1	 1=1

Ls

4) Calculate the volume weighted average mass of VOC per volume of
applied coating solids (G) during each calendar month for each affected
facility by the following equation:

G= M°+Md
I.sT

b. If the volume weighted average mass of VOC per volume of applied
coating solids (G), calculated on a calendar month basis, is less than or
equal to the applicable emission limit specified in sub. (3), the affected
facility is in compliance. Each monthly calculation is a performance test
for the purpose of this section.

2. The owner or operator shall use the following procedures for each
affected facility which uses a capture system and a control device that
destroys VOC (e.g., incinerator) to comply with the applicable emission
limit specified under sub. (3).

a. Calculate the volume weighted average mass of VOC per volume of
applied coating solids (G) during each calendar month for each affected
facility as described under subd. La.

b. Calculate the volume weighted average mass of VOC per volume of
applied solids emitted of ter the control device, by the following equation:

N= G[1-FE]

1) Determine the fraction of total VO C which is emitted by an affected
facility that enters the control device by using the following equation
where "n" is the total number of stacks entering the control device and
"p" is the total number of stacks not connected to the control device:
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n
E	 Qbi Cbi

F= 1=1

	

n	 p

	

E	 Qbi Cbi +	 E Qfk C(k
	1=1	 k=1

If the owner can justify to the department's satisfaction that another
method will give comparable results, the department shall approve its
use on a case-by-case basis.

a) In subsequent months, the owner or operator shall use the most
recently determined capture fraction for the performanco test.

2) Determine the destruction efficiency of the control device using val-
ues of the volumetric flow rate of the gas streams and the VOC content
(as carbon) of each of the gas streams in and out of the device by the
following equation where "n" is the total number of stacks entering the
control device and "m" is the total number of stacks leaving the control
device:

n	 m
E	 Qbi	 Cbi —	 E	 Qaj Cj

E =	 i=1	 ]=1
n
E	 Qbi Cbi

i=1

a) In subsequent months, the owner or operator shall use the.most
recently determined VOC destruction efficiency for the performance test.

3) If an emission control device controls the emissions from more than
one affected facility, the owner or operator shall measure the VOC con-
centration (Cbi) in the effluent gas entering the control device (in parts
per million by volume) and the volumetric flow rate (Qbi) of the effluent
gas (in dry standard cubic meters per hour) entering the device through
each stack. The destruction or removal efficiency determined using these
data shall be applied to each affected. facility served by the control de-
vice.

c: If the volume weighted average mass of VOC per volume of applied
solids emitted after the control device (N) calculated on a calendar
month basis is less than or equal to the applicable emission limit specified
in sub. (3), the affected facility is in compliance. Each monthly calcula-
tion is a performance test for the purposes of this section.

3. The owner or operator shall use the following procedures for each
affected facility which uses a capture system and a control device that
recovers the VOC (e.g., carbon adsorber) to comply with the applicable
emission limit specified under sub. (3).

a. Calculate the mass of VOC (Mo+Md) used during each calendar
month for each affected facility as described under subd. La.

b. Calculate the total volume of coating solids (Ls) used in each calen-
dar month for each affected facility as described under subd. La.
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c. Calculate the mass of VOC recovered (Mr) each calendar month for
each affected facility by the following equation; Mr=4Dr.

d. Calculate the volume weighted average mass of VOC per volume of
applied coating solids emitted after the control device during a calendar
month by the following equation:

Mo+ Md — Mr
N=

I.,sT

e. If the volume weighted average mass of VOC per volume of applied
solids emitted after the control device (N) calculated on a calendar
month basis is less than or equal to the applicable emission limit specified
in sub. (3), the affected facility is in compliance. Each monthly calcula-
tion is a performance test for the purposes of this section.

(5) MONITORING OF EMISSIONS AND OPERATIONS. The owner or opera-
tor of an affected facility which uses an incinerator to comply with the
emission limits specified under sub. (3) shall install, calibrate, maintain
and operate temperature measurement devices as prescribed below:

(a) Where thermal incineration is used, a temperature measurement
device shall . be installed in the firebox. Where catalytic incineration is
used, a temperature measurement device shall be installed in the gas
stream immediately before and after the catalyst bed.

(b) Each temperature measurement device shall be installed, cali-
brated and maintained according to accepted practice and the manufac-
turer's specifications. The device shall have an accuracy of the greater of
plus or minus 0.75% of the temperature being measured expressed in de-
grees Celsius or plus or minus 2.5°C.

(c) Each temperature measurement device shall be equipped with a
recording device so that a permanent record is produced.

(6) REPORTING AND RECORDKEEPING REQUIREMENTS. (a) Each owner
or operator of an affected facility shall include the data outlined in subds.
1. and 2, in the initial compliance report required by s. NR 440.08.

1. The owner or operator shall report the volume weighted average
mass of VOC per volume of applied coating solids for each affected facil-
ity.

2. Where compliance is achieved through the use of incineration, the
owner or operator shall include the following additional data in the con-
trol device initial performance test required by s. NR 440.08(1) or subse-
quent performance tests at which . destruction efficiency is determined:
the combustion temperature (or the gas temperature upstream and
downstream of the catalyst bed), the total mass of VOC per volume of
applied coating solids before and after the incinerator, capture efficiency,
the destruction efficiency of the incinerator used to attain compliance
with the applicable emission limit specified in sub. (3), and a description
of the method used to establish the fraction of VOC captured and sent to
the control device.

(b) Following the initial report, each owner or operator shall report the
volume weighted average mass of VOC per volume of applied coating
solids for each affected facility during each calendar month in which the
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affected facility is not in compliance with the applicable emission limit
specified in sub. (3). This report shall be postmarked not later than 10
days after the end of the calendar month that the affected facility is not
in compliance. Where compliance is achieved through the use of a cap-
ture system and control device, the volume weighted average after the
control device shall be reported.

(c) Where compliance with sub. (3) is achieved through the use of in-
cineration, the owner or operator shall continuously record the incinera-
tor combustion temperature during coating operations for the thermal
incineration or the gas temperature upstream and downstream of the in-
cinerator catalyst bed during coating operations for catalytic incinora-
tion. The owner or operator shall report quarterly as follows:

1. For thermal incinerators, every 3-hour period shall be reported dur-
ing which the average temperature measured is more than 28°C less than
the average temperature during the most recent control device perform-
ance test at which the destruction efficiency was determined as specified
under sub. (4).

2: For catalytic incinerators, every 3-hour period shall be reported dur-
ing which the average temperature immediately before the catalyst bed,
when the coating system is operational, is more than 28°C less than the
average temperature immediately before the catalyst bed during the
most recent control device performance test at which destruction effi-
ciency was determined as specified under sub. (4). In addition, every 3-
hour period shall be reported each quarter during which the average tem-
perature difference across the catalyst bed when the coating system is
operational is less than 80% of the average temperature difference of the
device during the most recent control device performance test at which
destruction efficiency was determined as specified under sub. (4).

3. For thermal and catalytic incinerators, if no such periods occur, the
owner or operator shall submit a negative report.

(d) The owner or operator shall notify the department 30 days in ad-
vance of any test by Reference Method 25 of 40 C.F.R. pt. 60, Appendix
A, incorporated by reference in s. NR 440.17.

(7) REFERENCE METHODS AND PROCEDURES. (a) The reference methods
in 40 C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR
440.17, except as provided in s. NR 440.08 shall be used to conduct per-
formance tests.

1. Reference Method 24 or an equivalent or alternative method ap-
proved by the department shall be used for the determination of the data
used in the calculation of the VOC content of the coatings used for each
affected facility. Manufacturer's formulation data is approved by the de-
partment as an alternative method to Method 24. In the event of dis-
pute, Reference Method 24 shall be the reference method.

2. Reference Method 25 or an equivalent method approved by the de-
partment shall be used for the determination of the VOC concentration
in the effluent gas entering and leaving the emission control device for
each stack equipped with an emission control device and in the effluent
gas leaving each stack not equipped with a control device.

3. The following methods shall be used to determine the volumetric
flow rate in the effluent gas in a stack:
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a. Method 1 for sample and velocity traverses,

b. Method 2 for velocity and volumetric flow rate,

c. Method 3 for gas analysis, and

d. Method 4 for stack gas moisture.

(b) For Reference Method 24 of 40 C.F.R. pt. 60, Appendix A, incor-
porated by reference in s. NR 440.17, the coating sample must be a one-
liter sample taken in a one-liter container.

(c) For Reference Method 25 of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, the sampling time for each of 3 runs
shall be at least one hour, The minimum sample volume shall be 0.003
dscm except that shorter sampling times or smaller volumes, when neces-
sitated by process variables or other factors, may be approved by the
department. The department shall approve the sampling of representa-
tive stacks on a case-by-case basis if the owner or operator can demon-
strate to the satisfaction of the department that the testing of represent-
ative stacks would yield results comparable to those that would be
obtained by testing all stacks.

(8) MODIFICATIONS. For purposes of this chapter, the following ph si-
cal or operational changes are not, by themselves, considered modifica-
tions of existing facilities described in sub. (1) (a):

(a) Changes as a result of model year changeovers or switches to larger
cars.

(b) Changes in the application of the coatings to increase coating film
thickness.

History. Cr. Iegister, January, 1984, No. 337, off. 2-1-84.

NR 440.54 Phosphate rock plants. (1) APPLICABILITY AND DESIGNATION
OF AFFECTED FACILITY. (a) The provisions of this section are applicable
to the following affected facilities used in phosphate rock plants which
have a maximum plant production capacity greater than 3.6 megagrams
per hour (4 tons/hr): dryers, calciners, grinders, and ground rock han-
dling and storage facilities, except those facilities producing or preparing
phosphate rock solely for consumption in elemental phosphorus produc-
tion.

(b) Any facility under par. (a) which commences construction, modifi-
cation or reconstruction after September 21, 1979, is subject to the re-
quirements of this section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) `Beneficiation" means the process of washing the rock to remove
impurities or to separate size fractions.

(b) "Calciner" means a unit in which the moisture and organic matter
of phosphate rock is reduced within a combustion chamber.

(c) "Dryer" means a unit in which the moisture content of phosphate
rock is reduced by contact with a heated gas stream.
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(d) "Grinder" means a unit which is used to pulverize dry phosphate
rock to the final product size used in the manufacture of phosphate fertil-
izer and does not include crushing devices used in mining.

(e) "Ground phosphate rock handling and storage system" means a
system which is used for the conveyance and storage of ground
phosphate rock from grinders at phosphate rock plants.

(f) "Phosphate rock feed" means all material entering the process unit
including moi6ture and extraneous material as well as the following ore
minerals: fluorapatite, hydroxylapatite, chlorapatite and carbonateapa-
tite.

(g) "Phosphate rock plant" means any plant which produces or pre-
pares phosphate rock product by any or all of the following processes:
mining, beneficiation, crushing, screening, cleaning, drying, calcining
and grinding.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere:

1. loom any phosphate rock dryer any gases which:

a. Contain particulate matter in excess of 0.030 kilogram per
megagram of phosphate rock feed (0.06 lb/tan), or

b. Exhibit greater than 10% opacity.

2. From any phosphate rock calciner processing unbeneficiated rock or
blends of beneficiated and unbeneficiated rock, any gases which:

a. Contain particulate matter in excess of 0.12 kilogram per megagram
of phosphate rack feed (0.23 lb/ton), or

b. Exhibit greater than 10% opacity.

3. From any phosphate rock calciner processing beneficiated rock any
gases which:

a. Contain particulate matter in excess of 0.055 kilogram per
megagram of phosphate rock feed (0.11 lb/ton), or

b. Exhibit greater than 10% opacity.

4. From any phosphate rock grinder any gases which:

a. Contain particulate matter in , excess of 0.006 kilogram per
megagram of phosphate rock feed (0.012 lb/ton), or

b. Exhibit greater than zero percent opacity.

5. From any ground phosphate rock handling and storage system any
gases which exhibit greater than zero percent opacity.

(b) [Reserved]

(4) MONITORING OF EMISSIONS AND OPERATIONS. (a) Any owner or op-
erator subject to the provisions of this section shall install, calibrate,
maintain and operate a continuous monitoring system, except as pro-
vided in pars. (b) and (c), to monitor and record the opacity of the gases
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discharged into the atmosphere from any phosplLate rock dryer, calciner
or grinder. The span of this system shall be set at 40% opacity.

(b) For ground phosphate rock storage and handling systems, continu-
ous monitoring systems for measuring opacity are not required.

(c) The owner or operator of any affected phosphate rock facility using
a wet scrubbing emission control device will not be subject to the require-
ments in par. (a), but shall install, calibrate, maintain and operate the
following.continuous monitoring devices:.

1.A monitoring device for the continuous measurement of the pressure
loss of the gas stream through the scrubber. The monitoring device shall
be certified by the manufacturer to be accurate within plus or minus 250
pascals (plus or minus one inch water) gauge pressure,

2. A monitoring device for the continuous measurement of the scrub-
bing liquid supply pressure to the control device. The monitoring device
shall be accurate within plus or minus 5% of design scrubbing liquid sup-
ply pressure.

(d) For the purpose of conducting a performance test under s. NR
440.08, the owner or operator of any phosphate rock plant rock plant
subject to the provisions of this section shall install, calibrate, maintain
and operate a device for measuring the phosphate rock feed to any af-
fected dryer, calciner or grinder. The measuring device used shall be ac-
curate to within plus or minus 5% of the mass rate over its operating
range.

(e) For the purpose of reports required under s. NR 440.07(3), periods
of excess emissions that shall be reported are defined as all 6-minute peri-
ods during which the average opacity of the plume from any phosphate
rock dryer, calciner or grinder subject to par. (a) exceeds the applicable
opacity limit.

(f) Any owner or operator subject to the requirements under par. (c)
shall report for each calendar quarter all measurement results that are
less than 90% of the average levels maintained during the most recent
performance test conducted under s. NR 440.08 in which the affected
facility demonstrated compliance with the standard under sub. (3).

(5) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08(2), shall be used to determine
compliance with sub. (3) as follows:

1. Method 5 for the measurement of particulate matter and associated
moisture content,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rates,

4. Method 3 for gas analysis, and

5. Method 9 for the measurement of the opacity of emissions.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and have a minimum sampled volume of 0.84 dscm (30 dsef).
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However, shorter sampling times and smaller sample volumes, when ne-
cessitated by process variables or other factors, may be approved by the
department.

(c) For each run, the average phosphate rock feed rate in megagrams
per hour shall be determined using a device meeting the requirements of
sub. (4) (d).

(d) For each run, emissions expressed in kilograms per megagram of
phosphate rock feed shall be determined using the following equation:

E = Cs	 10-6
M

where:

E is the emissions of particulates in kg/Mg of phosphate rock feed

Cs is the concentration of particulates in mg/dsem as measured by
Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s, NR 440.17

Qs is the volumetric flow rate in dscm/hr as determined by Method 2

10-6 is the conversion factor for milligrams to kilograms

M is the average phosphate rock feed rate in mg/hr

History; Cr. Register, January, 1984, No. 337, off. 2-1-84.

NR 440.55 Ammonium sulfate manufacture. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The affected facility to which
the provisions of this section apply is each ammonium sulfate dryer
within an ammonium sulfate manufacturing plant in the caprolactam
by-product, synthetic and coke oven by-product sectors of the ammo-
nium sulfate industry.

(b) Any facility under par. (a) that commences construction or modifi-
cation after February 4, 1980, is subject to the requirements of this sec-
tion.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "Ammonium sulfate dryer" means a unit or vessel into which am-
monium sulfate is charged for the purpose of reducing the moisture con-
tent of the product using a heated gas stream. The unit includes founda-
tions, super-structure, material charger systems, exhaust systems and
integral control systems and instrumentation.

(b) "Ammonium sulfate feed material streams" means the sulfuric
acid feed stream to the reactor/crystallizer for synthetic and coke oven
by-product ammonium sulfate manufacturing plants; and means the to-
tal or combined feed streams (the oximation ammonium sulfate stream
and the rearrangement reaction ammonium sulfate stream) to the crys-
tallizer stage, prior to any recycle streams.

(c) "Ammonium sulfate manufacturing plant" means any plant which
produces ammonium sulfate.
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(d) "Caprolactam by-product ammonium sulfate manufacturing
plant" means any plant which produces ammonium sulfate as a by-prod-
uct from process streams generated during caprolactam manufacture.

(e) "Coke oven by-product ammonium sulfate manufacturing plant"
means any plant which produces ammonium sulfate by reacting sulfuric
acid with ammonia recovered as a by-product from the manufacture of
coke.

(f) "Synthetic ammonium sulfate manufacturing plant" means any
plant which produces ammonium sulfate by direct combination of am-
monia and sulfuric acid.

(3)STANDARDS FOR PARTICULATE MATTER. On or after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed, no owner or operator of an ammonium sulfate dryer subject
to the provisions of this section may cause to be discharged into the at-
mosphere, from any ammonium sulfate dryer, particulate matter at an
emission rate exceeding 0.15 kilogram of particulate per mega$ram of
ammonium sulfate produced (0.30 pound of particulate per ton of ammo-
nium sulfate produced) and exhaust gases with greater than 15% opac-
ity.

(4) MONITORING OF OPERATIONS. (a) The owner or operator of any am-
monium sulfate manufacturing plant subject to the provisions of this
section shall install, calibrate, maintain and operate flow monitoring de-
vice which can be used to determine the mass flow of ammonium sulfate
feed material streams to the process. The flow monitoring device shall
have an accuracy of plus or minus 5% over its range. However, if the
plant uses weight scales of the same accuracy to directly measure produc-
tion rate of ammonium sulfate, the use of flow monitoring devices is not
required.

(b) The owner or operator of any ammonium sulfate manufacturing
plant subject to the provisions of this section shall install, calibrate,
maintain and operate a monitoring device which continuously measures
and permanently records the total pressure drop across the emission con-
trol system. The monitoring device shall have an accuracy of plus or mi-
nus 5% over its operating range.

(5) TEST mETHODs AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08(2), shall be used to determine compli-
ance with sub. (3) as follows:

1. Method 5 for the concentration of particulate matter,

2. Method 1 for sample and velocity traverses,

3.. Method 2 for velocity and volumetric flow rate, and

4. Method 3 for gas analysis.

(b) For Method 5 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run shall be at least
60 minutes and the volume shall be at least 1.50 dsem (53 dsef).

(c) For each run, the particulate emission rate, E, shall be computed as
follows:
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E = Qsd x Cs
1000

where:

E is the particulate emission rate (kg/h)

Qsd is the average volumetric flow rate (dscm/hr) as determined by
Method 2 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17

Cs is the average concentration (g/dsem) of particulate matter as de-
termined by Method b of Appendix A.

(d) For each run, the rate of ammonium sulfate production, P (Mg/h),
shall be determined by direct measurement using product weight scales
or computed from a material balance. If production rate is determined
by material balance, the following equations shall be used.

1. For synthetic and coke oven by-product ammonium sulfate plants,
the ammonium sulfate production rate shall be determined using the fol-
lowing equation:

P = A x B  0x0.0808

where:

P is the ammonium sulfate production rate in megagrams per hour

A is the sulfuric acid flow rate to the reactor/crystallizer. in liters per
minute averaged over the time period taken to conduct the run

B is the acid density (a function of acid strength and temperature) in
grams per cubic centimeter

C is the percent acid strength in decimal form

0.0808 is the physical constant for conversion of time, volume and
mass units

2. For caprolactam by-product ammonium sulfate plants the ammo-
nium sulfate production rate shall be determined using the following
equation:

P=D x E x F  (6.0x10 -5)

where:

P is the production rate of caprolactam by-product ammonium sulfate
in rnegagrams per hour

D is the total combined feed stream flow rate to the ammonium sulfate
crystallizer before the point where any recycle streams enter the stream, .
in liters per minute averaged over the time period taken to conduct the'
test run

E is the density of the process stream solution in grams per liter

F is the percent mass of ammonium sulfate in the process solution in
decimal form

6.0x10 -5 is the physical constant for conversion of time and mass units
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(e) For each run, the dryer emission rate shall be computed as follows:

R = E/P

where:

R is the dryer emission rate (kg/Mg)

E is the particulate emission rate (ky/h) from par. (c)

P is the rate of ammonium sulfate production (Mg/h) from par. (d).
History: Cr. Register, January,1984, No. 337, eff. 2-1-84.

NR 440.66 Graphic arts industry: publication rotogravure printing. (1)
APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a) Except as
provided in par. (b), the affected facility to which the provisions of this
section apply is each publication rotogravure printing press.

(b) The provisions of this section do not apply to proof presses.

(c)Any facility under par. (a) that commences construction, modifica-
tion or reconstruction after October 28, 1980 is subject to the . require-
ments of this section.

(2) DEFINITIONS AND SYMBOLS. (a) As used in this section, all terms
not defined in this paragraph have the meaning given them in s. NR
440.02.

1. "Automatic temperature compensator" means a device that contin-
uously senses the temperature of fluid flowing through a metering device
and automatically adjusts the registration of the measured volume to the
corrected equivalent volume at a base temperature.

2. "Base temperature" means an arbitrary reference temperature for
determining liquid densities or adjusting the measured volume of a liquid
quantity.

3. "Density" means the mass of a unit volume of liquid, expressed as
grams per cubic centimeter, kilograms per liter or pounds per gallon, at a
specified temperature.

4. "Gravure cylinder" means a printing cylinder with an intaglio im-
age consisting of minute cells or indentations specially engraved or etch-
ed into the cylinder's surface to hold ink when continuously revolved
through a fountain of ink.

b. "Performance averaging period" means 30 calendar days, one calen-
dar month or 4 consecutive weeks as specified in subsections of this sec-
tion.

6. "Proof press" means any device used only to check the quality of the
image formation of newly engraved or etched gravure cylinders and
which prints only nonsaleable Items.

7. "Publication rotogravure printing press" means any number of ro- ;
togravure printing units capable of printing simultaneously on the same
continuous web or substrate and includes any associated device for con-
tinuously cutting and folding the printed web, where the following salea-
ble paper products are printed: catalogues, including mail order and pre-
mium; direct mail advertisements, including circulars, letters,
pamphlets, cards and printed envelopes; display advertisements, includ-
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ing general posters, outdoor advertisements, car cards, window posters,
counter and floor displays, point-of-purchase and other printed display
material; magazines; miscellaneous advertisements, including brochures,
pamphlets, catalogue sheets, circular folders, announcements, package
inserts, book jackets, market circulars, magazine inserts and shopping
news; newspapers, magazine and comic supplements for newspapers, and
preprinted newspaper inserts, including hi-fi and spectacolor rolls and
sections; periodicals; and telephone and other directories, including busi-
ness reference services.

8. "Raw ink" means all purchased ink.

9. "Related coatings" means all non-ink purchased liquids and liquid-
solid mixtures containing VOC solvent, usually referred to as extenders
or varnishes, that are used at publication rotogravure printing presses.

10. "Rotogravure printing unit" means any device designed to print
one color ink on one side of a continuous web or substrate using a gravure
cylinder.

11. "Solventborne ink systems" means ink and related coating mix-
tures whose volatile portion consists essentially of VOC solvent with not
more than 5 weight percent water, as applied to the gravure cylinder.

12. "Solvent recovery system" means an air pollution control system
by which VOC solvent vapors in air or other gases are captured and di-
rected through one or more condensers or a vessel containing beds of acti-
vated carbon or other adsorbents. For the condensation method, the sol-
vent is recovered directly from the condenser. For the adsorption
method, the vapors are adsorbed, then desorbed by steam or other me-
dia, and finally condensed and recovered.

13. "VOC" means volatile organic compound.

14. "VOC solvent" means an organic liquid or liquid mixture consist-
ing of VOC components.

15. "Waterborne ink systems" means ink and related coating mixtures
whose volatile portion consists of a mixture of VOC solvent and more
than 5 weight percent water, as applied to the gravure cylinder.

(b) Symbols used in this section are defined as follows:

1. Da=the density at the base temperature of VOC solvent used or
recovered during one performance averaging period.

2, De, = the density of each color of raw ink and each related coating (i)
used at the subject facility, at the coating temperature when the volume
of coating used is measured.

3. Ddi =the density of each VO0 solvent (i) added to the ink for dilu-
tion at the subject facility, at the solvent temperature when the volume
of solvent used is measured.

4. Dgi= the density of each VOC solvent (i) used as a cleaning agent at
the subject facility, at the solvent temperature when the volume of
cleaning solvent used is measured.

5. Dhi = the density of each quantity of water (i) added at the subject
facility, for dilution of waterborne ink systems at the water temperature
when the volume of dilution water use 	 measured.
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6. Dmi = the density of each quantity of VOC solvent and miscellane-
ous solventborne waste inks and waste VOC solvents (1) recovered from
the subject facility, at the solvent temperature when the volume of sol-
vent recovered is measured.

7. Doi = the density of the VOC solvent contained in each raw ink and
related coating (i) used at the subject facility, at the coating temperature
when the volume of coating used is measured.

8. Dwi = the density of the water contained in each waterborne raw ink
and related coating (i) used at the subject facility, at the coating temper-
ature when the volume of coating used is measured.

9. Lei = the measured liquid volume of each color of raw ink and each
related coating (i) used at the facility of a corresponding VOC content,
Voi or Woi with a VOC density, Doi, and a coating density, Dei.

10.Ldi= the measured liquid volume of each VOC solvent (1) with cor-
responding density, Ddi added to dilute the ink used at the subject facil-
ity.

11.Met = the mass, determined by direct weighing, of each color of raw
ink and each related coating (1) used at the subject facility.

12. Md = the mass, determined by direct weighing, of VOC solvent
added to dilute the ink used at the subject facility during one perform-
ance averaging period.

13. Mg=the mass, determined by direct weighing, of VOC solvent
used as a cleaning agent at the subject facility during one performance
averaging period.

14. Mh = the mass, determined by direct weighing, or water added for
dilution with waterborne ink systems used at the subject facility during
one performance averaging period.

16. Mm=the mass, determined by direct weighing, of VOC
solventborne waste inks and waste VOC solvents recovered from the
subject facility during one performance averaging period.

16. Mo= the total mass of VOC solvent contained in the raw inks and
related coatings used at the subject facility during one performance aver-
aging period.

17. Mr= the total mass of VOC solvent recovered from the subject fa-
cility during one performance averaging period.

18.Mt= the total mass of VOC solvent used at the subject facility dur-
ing one performance averaging period.

19. Mv = the total mass of water used with waterborne ink systems at
the subject facility during one performance averaging period.

20. Mw = the total mass of water contained in the waterborne raw inks
and related coatings used at the subject facility during one performance
averaging period.

21. P=the average VOC emission percentage for the subject facility
for one performance averaging period.
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22. Vof =the liquid VOC content, expressed as a volume fraction of
VOC volume per total volume of coating, of each color of raw ink and
related coating (i) used at the subject facility.

23. Vwi=the water content, expressed as a volume fraction of water
volume per total volume of coating, or each color of waterborne raw ink
and related coating (i) used at the subject facility.

24. Woi = the VOC content, expressed as a weight fraction of mass of
VOC per total mass of coating, or each color of raw ink and related coat-
ing (i) used at the subject facility.

25. Wwi = the water content, expressed as a weight fraction of mass of
water per total mass of coating, of each color of waterborne raw ink and
related coating (i) used at the subject facility.

(c) The following subscripts are used in this section with the symbols
in par. (b) to denote the applicable facility:

1. a= affected facility.

2. b = both affected and existing facilities controlled in common by the
same air pollution control equipment.

3. e=existing facility.

4, f=all affected and existing facilities located within the same plant
boundary.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS. During the period
of the performance test required to be conducted by s. NR 440.08 and
after the date required for completion of the test, no owner or operator
subject to the provisions of this section may cause to be discharged into
the atmosphere from any affected facility VOC equal to more than 16%
of the total mass of VOC solvent and water used at that facility during
any one performance averaging period. The water used includes only
that water contained in the waterborne raw inks and related coatings
and the water added for dilution with waterborne ink systems.

(4) PERFORMANCE TEST AND COMPLIANCE PROVISIONS. (a) The owner
or operator of any affected facility shall conduct performance tests in
accordance with s. NR 440.08 under the following conditions:

1. The performance averaging period for each test shall be 30 consecu-
tive `calendar days and not an average of 3 separate runs as prescribed
under s. NR 440.08(6).

2. Except as provided under pars. (f) and (g), if affected facilities rou-
tinely share the same raw ink storage and handling system with existing
facilities, then temporary measurement procedures for segregating the
raw inks, related coatings, VOC solvent and water used at the affected
facilities shall be employed during the test. For this case, an overall emis-
sion percentage for the combined facilities as well as for only the affected
facilities shall be calculated during the test.

S. For the purpose of measuring bulk storage tank quantities of each
color of raw ink and each related coating used, the owner or operator of
any affected facility shall install, calibrate, maintain and continuously
operate during the test one or more of the following:
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a. Non-resettable totalizer metering devices for indicating the cumula-
tive liquid volumes used at each affected facility; or

b. Segregated storage tanks for each affected facility to allow determi-
nation of the liquid quantities used by measuring devices other than the
press meters required under subpar. a.; or

c. Storage tanks to serve more than one facility with the liquid quanti-
ties used determined by measuring devices other than press meters, if
facilities are combined as described under par. (d), (f) or (g).

4. The owner or operator may choose to install an automatic tempera-
ture compensator with any liquid metering device used to measure the
raw inks, related coatings, water, or VOC solvent used or VOC solvent
recovered.

5. Records of the measured amounts used at the affected facility and
the liquid temperature at which the amounts were measured shall be
maintained for each shipment of all purchased material or on at least a
weekly basis for the following:

a. The raw inks and related coatings used;

b. The VOC and water content of each raw ink and related coating
used as determined according to sub. (6).

c. The VOC solvent and water added to the inks used;

d. The VOC solvent used as a cleaning agent; and

e. The VOC solvent recovered.

6. The density variations with temperature of the raw inks, related
coatings, VOC solvents used, and VOC solvent recovered shall be deter-
mined by the methods stipulated in sub. (6) (d).

7. The calculated emission percentage may be reported as rounded-off
to the nearest whole number.

S. Printing press startups and shutdowns may not be included in the
exemption provisions under s. NR 440.08(3). Frequent periods of press
startups and shutdowns are normal operations and constitute represent-
ative conditions for the purpose of a performance test.

(b) If an affected facility uses waterborne ink systems or a combina-
tion of waterborne and solventborne ink systems with a solvent recovery
system, compliance shall be determined by the following procedures, ex-
cept as provided in pars. (d) through (g);

1. The mass of VOC in the solventborne and waterborne raw inks and
related coatings used shall be determined by the following equation:

k	 m	 n

	

( M.)a= E (Mer).(w,).+ E	 ( Lej)a (Dej).(W j).+	 E (fir). (V.1).(D.1).
i=1	 i=1	 i=1

where:

k is the total number of raw inks and related coatings measured as used
in direct mass quantities with different amounts of VOC content
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m is the total number of raw inks and related coatings measured as
used by volume with different amounts of VO C content or different den-
sities

n is the total number of raw inks and related coatings measured as used
by volume with different amounts of VOC content or different VOC sol-
vent densities

2. The total mass of VOC used shall be determined by the following
equation:

M	 n
01t)a = Of.). +	 F, (La)a(pa)a+ (Md)a + E (Lg)a(Dg)a + (Mg).

1=1	 i=1

where;

m and n are the respective total numbers of VOC dilution and cleaning
solvents measured as used by volume with different densities

3. The mass of water in the waterborne raw inks and related coatings
used shall be determined by the following equation:

k	 M	 n
	(W.= E (M^J.(w.Ja+ E	 (La)a(Da)a(w,,)a+	 E (La). (vw;)a (Dj.

i=1	 i^l	 i=i

where:

k is the total number of raw inks and related coatings measured as used
in direct mass quantities with different amounts of water content

m is the total number of raw inks and related coatings measured as
used by volume with different amounts of water content or different den-
sities

n is the total number of raw inks and related coatings measured as used
by volume with different amounts of water content or different water
densities

4. The total mass of water used shall be determined by the following
equation:

m
(Mv)a = (Mw)a + (Mh)a +	 E	 (Lhi)a(Dhi)a

i=1
where:
m is the total number of water dilution additions measured as used by

volume with different densities

5. The total mass of VOC solvent recovered shall be determined by the
following equation:

k
( Mr)a = (Mm)a +	 z	 (Lmi)a (Dmi)a

i=1

where;
k is the total number of VOC solvents, miscellaneous solventborne

waste inks, and waste VOC solvents measured as recovered by volume
with different densities
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6. The average VOC emission percentage for the affected facility shall
be determined by the following equation:

Pa =	
(Mt)a — (Mr)a	 x 100
(Mt)a + (Mv)a

c. If an affected facility controlled by a solvent recovery system uses
only solventborne ink systems, the owner or operator may choose to de-
termine compliance on a direct mass or a density-corrected liquid volume
basis. Except as provided in pars. (d) through (g), compliance shall be
determined as follows:

1.On a direct mass basis, compliance shall be determined according to
par. (b), except that the water term My does not apply.

2. On a density-corrected liquid volume basis, compliance shall be de-
termined by the following procedures:

a. A base temperature corresponding to that for the largest individual
amount of VOC solvent used or recovered from the affected facility, or
other reference temperature, shall be chosen by the owner or operator.

b. The corrected liquid volume of VOC in the raw inks and related
coatings used shall be determined by the following equation:

k	 m	 n
(Lo)a= E LNIO)^gWoja + E (Ld)A Do a(wd)a+ X LLe)La V^)a(DmZ

[ 1 Do	 1=1	 D,	 i=1	 Do

where;

k is the total number of raw inks and related coatings measured as used
in direct mass quantities with different amounts of VOC content

m is the total number of raw inks and related coatings measured as
used by volume with different amounts of VOC content or different den-
sities

n is the total number of raw inks and related coatings measured as used
by volume with different amounts of VOC content or different amounts
of VOC content or different VOC solvent densities

c. The total corrected liquid volume of VOC used shall be determined
by the following equation:

	

m	 n

	

(A)a = (L.'.+
E	

(La)a(D&)a + (Md)a +
	

F,
	j)a(Da)a + (MS)a	

r

	

i=1	 Do	 D&	 i=1	 Ds	 D8

where:

m and n are the respective total numbers of VOC dilution and cleaning
solvents measured as used by volume with different densities.

d. The total corrected liquid volume of VOC solvent recovered shall be
determined by the following equation:
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(Lr)a = (Mm)a + E (Lmi)a(Dmi)a

DB	 i=1	 DB

where:

k is the total number of VOC solvents, miscellaneous solventborne
waste links, and waste VOC solvents measured as recovered by volume
with different densities.

e. The average VOC emission percentage for the affected facility shall
be determined by the following equation:

Pa = LLOa:(Lr)a, x 100
(Lt)a

(d) If 2 or more affected facilities are controlled by the same solvent
recovery system, compliance shall be determined by the procedures spec-
ified in par. (b) or (c), whichever applies, except that (Lt)a and (Lr)a
(Mt)a (Mr)a and (Mv)a are the collective amounts of VOC solvent and
water corresponding to all the affected facilities controlled by that sol-
vent recovery system. The average VO C emission percentage for each of
the affected facilities controlled by that same solvent recovery system
shall be assumed to be equal.

(e) Except as provided under par. (f), if an existing facility and an
affected facility are controlled in common by the same solvent recovery
system, the owner or operator shall determine compliance by conducting
a separate emission test on the existing facility and then conducting a
performance test on the combined facilities as follows:

1. Before the initial startup of the affected facility and at any other
time as requested by the department, the owner or operator shall con-
duct an emission test on the existing facility controlled by the subject
solvent recovery system. The solvent recovery system may handle VO0
emissions from only the existing facility not from affected facilities, dur-
ing the emission test.

2. During the emission test, the affected facility shall be subject to the
standard stated in sub. (3).

3. The emission test shall be conducted over a 30 consecutive calendar
day averaging period according to the conditions stipulated in par. (a)1.
through b., except that the conditions pertain to only existing facilities
instead of affected facilities.

4. The owner or operator of the existing facility shall provide the de-
partment at least 30 days prior notice of the emission test to afford the
department the opportunity to have an observer present.

5.The emission percentage for the existing facility during the emission
test shall be determined by one of the following procedures:

a. If the existing facility uses a combination of waterborne and
solventborne ink systems, the average VOC emission percentage shall be
determined on a direct mass basis according to par. (b) or (d), whichever
applies, with the following equation:
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Pe —	 (Mt)e — ( Mr)e	 x 100
(Mt)e + (Mv)e

where the water and VOC solvent amounts pertain to only existing
facilities.

b, If the existing facility uses only solventborne ink systems, the owner
or operator may choose to determine the emission percentage either on a
direct mass basis or a density-corrected liquid volume basis according to
par. (c) or (d), whichever applies. On a direct mass basis, the average
VOC emission percentage shall be determined by the equation presented
in subpar. a. On a density-corrected liquid volume basis, the average
VOC emission percentage shall be determined by the following equation:

Pe = LLI,t)e^(I,r)e x 100

(Lt)e
where the VOC solvent amounts pertain to only existing facilities.

6. The owner or operator of the existing facility shall furnish the de-
partment with a written report of the results of the emission test.

7. After completion of the separate emission test on the existing facil-
ity, the owner or operator shall conduct a performance test on the com-
bined facilities with the solvent recovery system handling VOC emission
from both the existing and affected facilities.

8. During performance test, the emission percentage for the existing
facility, Pe i shall be assumed to be equal to that determined in the latest
emission test. The department may request additional emission tests if
any physical or operational changes occur to the existing facility.

9. The emission percentage for the affected facility during performance
tests with both existing and affected facilities connected to the solvent
recovery system shall be determined by one of the following procedures:

a. If the combined facility uses both waterborne and solventborne ink
systems, the average VOC emission percentage shall be determined on a
direct mass basis according to par. (b) or (d), whichever applies, with the
following equation:

P
Pa =	 (A4,)b — (AIT)b	 100	 (M,)e + (m0e	 x 100

(M,)a	 +	 (M )a

where (Mt)b and (Mr)b are the collective VOC solvent amounts per-
taining to the combined facility.

b. If the combined facility uses only solventborne ink systems, the
owner or operator may choose to determine performance of the a ffected
facility either on a direct mass basis or a density-corrected liquid volume
basis according to par. (c) or (d), whichever applies. On a direct mass
basis, the average VOC emission percentage shalt be determined by the
equation presented in subpar. a. On a density-corrected liqui d . volume
basis, the average VOC emission percentage shall be determined by the
following equation:
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(Ia)b -- (L,)b X (4)e	4
100

Ps =	 x 100
(L,)a

where (L0b and (Lr)b are the collective VO C solvent amounts pertain-
ing to the combined facility.

(f) The owner or operator may choose to show compliance of the com-
bined performance of existing and affected facilities controlled in com-
mon by the same solvent recovery system. A separate emission test for
existing facilities is not required for this option. The combined perform-
ance shall be determined by one of the following procedures:

1. If the combined facility uses both waterborne and solventborne ink
systems, the combined average VO C emission percentage shall be deter-
mined on a direct mass basis according to par. (b) or (d), whichever ap-
plies, with the following equation:

Pb = (Mt)b — (Mr)b x 100

(Mt)b + (Mv)b
2. If the combined facility uses only solventborne ink systems, the

owner or operator may choose to determine performance either on at di-
rect mass basis or a density-corrected liquid volume basis according to
par. (c) or (d), whichever applies. On a direct mass basis, the average
VOC emission percentage shall be determined by the equation presented
in subd. 1. On a density-corrected liquid volume basis, the average VOC
emission percentage shall be determined by the following equation;

Pb = (L
t)b_ (Lr _	 x 100

(Lt)b

(g) If all existing and affected facilities located within the same plant
boundary use waterborne ink systems or solventborne ink systems with
solvent recovery systems, the owner or operator may choose to show
compliance on a plantwide basis for all the existing and affected facilities
together. No separate emission tests on existing facilities and no tempo-
rary segregated liquid measurement procedures for affected facilities are
required for this option. The plantwide performance shall be determined
by one of the following procedures:

1. If any of the facilities use waterborne ink systems, the total plant
average VOC emission percentage shall be determined on a direct mass
basis according to par. (b) with the following equation:

Pf = (Mt)f -- (Mr1a — (Mrje, — (Mr1b X 100
( Mt)f + (Mv)f

where (Mt)f and (M„ )f are the collective VOC solvent and water
amounts used at all the plant facilities during the performance test.

2. If all of the plant facilities use only solventborne ink systems, the
owner or operator may choose to determine performance either on a di-
rect mass basis or a density-corrected liquid volume basis according to
par. (c). On a direct mass basis, the total plant average VOC emission
percentage shall be determined by the equation presented in subd. 1. On
a density-corrected liquid volume basis, the total plant average VOC
emission percentage shall be determined by the following equation:
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1'f =	
(Lt)t	 (Lr)a 	(Lr)e — (Lr}b	

x 100
(Lt)f

where (Lt)f is the collective VOC solvent amount used at all the plant
facilities during the performance test.

(5) MONITORING OF OPERATIONS AND RECORDKEEPING. (a) After com-
pletion of the performance test required under s. NR 440.08, the owner
or operator of any affected facility using waterborne ink systems or
solventborne ink systems with solvent recovery systems shall record the
amount of solvent and water used; solvent recovered, and estimated
emission percentage for each performance averaging period and shall
maintain these records for 2 years. The emission percentage shall be esti-
mated as follows:

1. The performance averaging period for monitoring of proper opera-
tion and maintenance shall be a calendar month or 4 consecutive weeks,
at the option of the owner or operator.

2. If affected facilities share the same raw ink storage and handling
system with existing facilities, solvent and water used, solvent recov-
ered, and emission percentages for the combined facilities may be docu-
mented. Separate emission percentages for only the affected facilities are
not required in this case. The combined emission percentage shall be
compared to the overall average for the existing and affected facilities'
emission. percentage determined during the most recent performance
test.

3. Except as provided in subd. 4., temperatures and liquid densities
determined during the most recent performance test shall be used to Cal-
culate corrected volumes and mass quantities.

4. The owner or operator may choose to measure temperatures for de-
termination of actual liquid densities during each performance averaging
period. A different base temperature may be used for each performance
averaging period if desired by the owner or operator.

5. The emission percentage shall be calculated according to the proce-
dures under sub. (4) (b) through (g), whichever applies, or by a compara-
ble calculation which compares the total solvent recovered to the total
solvent used at the affected facility.

(6) TEST METHODS AND PROCEDURES. (a) The owner or operator of any
affected facility using solventborne ink systems shall determine the VOC
content of the raw inks and related coatings used at the affected facility
by one of the following:

1. Analysis using Reference Method 24A of 40 C.E.R. pt. 60, Appendix
A, incorporated reference in s. NR 440.17 of routine weekly samples of
raw ink and related coatings in each respective storage tank; or

2. Analysis using Reference Method 24A of Appendix A of samples of
each shipment of all purchased raw inks and related coatings; or

3. Determination of the VOC content from the formulation data sup-
plied by the ink manufacturer with each shipment of raw inks and re-
lated coatings used.
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES 	 353
NR 440

(b) The owner or operator of any affected facility using solventborne
ink systems shall use the results of verification analyses by Reference
Method 24A of 40 C.F.R.  pt. 60, Appendix A, incorporated by reference
in s. NR 440.17, to determine compliance when discrepancies with ink
manufacturers' formulation data occur.

(c) The owner or operator of any affected facility using waterborne ink
systems shall determine the VOC and water content of raw inks and re-
lated coatings used at the affected facility by either:

1. Determination of the VOC and water content from the formulation
data supplied by the ink manufacturer with each shipment of purchased
raw inks and related coatings used; or

2. Analysis of samples of each shipment of purchased raw inks and
related coatings using a test method approved by the department in ac-
cordance with s. NR 440.08(2).

(d) The owner or operator of any affected facility shall determine the
density of raw inks, related coatings and VOC solvents by either:

1. Making a total of 3 determinations for each liquid sample at speci-
fied temperatures using the procedure outlined in ASTM D1476-60
(Reapproved 1980), incorporated by reference in s. NR 440.17 . The tem-
perature and density shall be recorded as the arithmetic average of the .3
determinations; or

2. Using literature values, at specified temperatures, acceptable to the
department.

(e) If compliance is determined according to sub. (4) (e), (f) or (g), the
existing as well as affected facilities are subject to the requirements of
pars. (a) through (d).

History; Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.57 Industrial surface coating: large apliances. (1) APPLICABIL-
ITY AND DESIGNATION OF AFFECTED FACILITY. ^a) The provisions of this
section apply to each surface coating operation in a large appliance Sur-
face coating line.

(b) Any facility under par. (a) that commences construction, modifica-
tion or reconstruction after December 24, 1980, is subject to the require-
ments of this section.

(2) DEFINITIONS. (a) As used in this section, all terms not de fined in
this paragraph have the meaning given them in s. NR 440.02.

1. "Applied coating solids" means the coating solids that adhere to the
surface of the Iarge appliance part being coated.

2. "Coating application station" means that portion of the large appli-
ance surface coating operation whore a prime coat or a top coat is applied
to large appliances parts or products (e.g., dip tank, spray booth or flow
coating unit).

3. "Curing oven" means a device that uses heat to dry or cure the
coatings applied to large appliance parts or products.

4. " `Electrodeposition' or `EDP"' means a method of coating appli-
cation in which the large appliance part or product is submerged in a
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tank filled with coating material suspended in water and an electrical
potential is used to enhance deposition of the material on the part or
product.

5. "Flashoff area" means the portion of a surface coating line between
the coating application station and the curing oven.

6. "Large appliance part" means any organic surface-coated metal lid,
door, casing, panel or other interior or exterior metal part or accessory
that is assembled to form a large appliance product. Parts subject to in-
use temperatures in excess of 250T are not included in this definition.

7. "Large appliance product" means any organic surface-coated metal
range, oven, microwave oven, refrigerator, freezer, washer, dryer, dish-
washer, water heater or trash compactor manufactured for household,
commercial or recreational use.

8. "Large appliance surface coating line" means that portion of a large
appliance assembly plant engaged in the application and curing of or-
ganic surface coatings on large appliance parts or products.

9. "Organic coating" means any coating used in a surface coating oper-
ation, including dilution solvents, from which VOC emissions occur dur-
ing the application or the curing process. For the purpose of this section,
powder coatings are not included in this definition.

10, "Powder coating" means any surface coating that is applied as a
dry powder and is fused into a continuous coating film through the use of
heat.

11. "Spray booth" means the structure housing automatic or manual
spray application equipment where a coating is applied to large appli-
ance parts or products.

12. "Surface coating operation" means the system on a large appliance
surface coating line used to apply and dry or cure an organic coating on
the surface of large appliance parts or products. The surface coating op-
eration may be a prime coat or a topcoat operation and includes the coat-
ing application station or stations, flashoff area and curing oven.

13. "Transfer efficiency" means the ratio of the amount of coating
solids deposited onto the surface of a large appliance part or product to
the total amount of the coating solids used.

14. "VOC content" means the proportion of a coating that is volatile
organic compounds (VO C's), expressed as kilograms of VOC's per liter of
coating solids.

15. "VOC emissions" means the mass of volatile organic compounds 	 {
(VOC's), expressed as kilograms of VOC's per liter of applied coating
solids, emitted from a surface coating operation.

(b) As used in this section all symbols not defined in this paragraph
have the meaning given them in s. NR 440.03.

1. Ca= the concentration of VOC's in a gas stream leaving a control
device and entering the atmosphere (parts per million by volume, as car-
bon).
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2. Cb=the concentration of VOC's in a gas stream entering a control
device (parts per million by volume, as carbon).

3. Cf= the concentration of VOC's in a gas stream emitted directly to
the atmosphere (parts per million by volume, as carbon).

4. De= density of coating (or input stream), as received (kilograms per
liter).

5. Dd=density of a VOC solvent added to coatings (kilograms per li-
ter).

6. Dr= density of a VOC solvent recovered by an emission control de-
vice (kilograms per liter).

7. E= the VOC destruction efficiency of a control device (fraction).

8. F= the proportion of total VOC's emitted by an affected facility
that enters a control device (fraction).

9. G= the volume-weighted average mass of VOC's in coatings con-
sumed in a calendar month per unit volume of applied coating solids
(kilograms per liter).

10. Le=the volume of coating consumed, as received (liters).

11. Ld=the volume of VOC solvent added to coatings (liters).

12. Lr =the volume of VOC solvent recovered by an emission control
device (liters).

13. Ls=the volume of coating solids consumed (liters).

14. Md=the mass of VOC solvent added to coatings (kilograms).

16. Mo=the mass of VOC's in coatings consumed, as received (kilo-
grams).

16. Mr=the mass of VOC's recovered by an emission control device
(kilograms).

17. %=the volumetric flow rate of a gas stream leaving a control de-
vice and entering the atmosphere (dry standard cubic meters per hour).

18. Qb = the volumetric flow rate of a gas stream entering a control
device (dry standard cubic meters per hour).

19.Qf = the volumetric flow rate of a gas stream emitted directly to the
atmosphere (dry standard cubic meters per hour).

20. R= the overall VOC emission reduction achieved for an affected
facility (fraction).

21. T=the transfer efficiency (fraction).

22. Vs =the proportion of solids in a coating (or input stream), as re-
ceived (fraction by volume).

23. Wo=the proportion of VOC's in a coating (or input stream), as
received (fraction by weight).

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS. On and after the
date on which the performance test required by s. NR 440.08 is com-
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pleted, no owner or operator of an affected facility subject to the provi-
sions of this section may discharge or cause the discharge of VOC emis-
sions that exceed 0.90 kilogram of VOC's per liter of applied coating
solids from any surface coating operation on a large appliance surface
coating line.

(4) PERFORMANCE TEST AND COMPLIANCE PROVISIONS. (a) Section NR
440.08(4) and (6) does not apply to the performance test procedures re-
quired by this section.

(b) The owner or operator of an affected facility shall conduct an ini-
tial performance test as required under s. NR 440.08(1) and thereafter a
performance test each calendar month for each affected facility accord-
ing to the procedures in this paragraph.

1. An owner or operator shall use the following procedures for an af-
fected facility that does not use a capture system and control device to
comply with the emissions limit specified under sub. (3). The owner or
operator shall determine the composition of the coatings by formulation
data supplied by the coating manufacturer or by analysis of each coat-
ing, as received, using Reference Method 24 of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 44017. The department may
require the owner or operator who uses formulation data supplied by the
coating manufacturer to determine the VOC content of coatings using
Reference Method 24. The owner or operator shall determine the volume
of coating and the mass of VOC-solvent used for thinning purposes from
company records on a monthly basis. If a common coating distribution
system serves more than one affected facility or serves both affected and
existing facilities, the owner or operator shall estimate the volume of
coatings used at each facility by using the average dry weight of coating
and the surfaco area coated by each affected and existing facility or by
other procedures acceptable to the department.

a, Except as provided in subpar. d., the weighted average of the total
mass of VOC's consumed per unit volume of coatings solids applied each
calendar month shall be determined as follows:

1) Calculate the mass of VOC's consumed (Mo f Md) during the cal-
endar month for each affected facility by the following equation:

	

n	 m

	

AT. + Md = E	 La Da W. +	 E	 Ldj Ddj

	i^l	 i=1

Ldj Ddj will be zero if no VOC-solvent is added to the coatings, as re-
ceived.

where:

n is the number of different coatings used during the caiender month

m is the number of different VOC solvents added to coatings during
the calendar month

2) Calculate the total volume of coatings solids used (I,․) in the calen-
dar month for each a ffected facility by the following equation:
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n
Lg = I Lei Vsi

i=1

where:

n is the number of different coatings used during the calendar month.

3) Select the appropriate transfer efficiency from Table 1. If the owner
or operator can demonstrate to the satisfaction of the department that
transfer efficiencies other than those shown are appropriate, the depart-
ment shall approve their use on a case-by-case basis. Transfer efficiencies
for application methods not listed shall be determined by the depart-
ment on a case-by-case basis. An owner or operator shall submit suffi-
cient data for the department to judge the accuracy of the transfor effi-
ciency claims.

Table 1 — Transfer Efficiencies

Application method	 Transfer efficiency method (Tk)

Air atomized spray ...................................... 0.40
Airlessspray........ 	 ..................... I ...... I ... ... ... 0.45
Manual electrostaticspray 0.60
Flowcoat .................................................... 0.85
Dipcoat ....................... .................I............. 0.85
Nonrotational automatic electrostatic spray 0.85
Rotating head automatic electrostatic spray 0.90
Electrodeposition........................................ 0.95

Where more than one application method is used within a single sur-
face coating operation, the owner or operator shall determine the compo-
sition and volume of each coating applied by each method through a
means acceptable to the department and compute the weighted average
transfer efficiency by the following equation:

	

R	 m

	

I	 E LCik VSik Tk

T=

	

i=1	 k=1

where:

n is the number of coatings (or input streams) used

m is the number of application methods used

4) Calculate the volume-weighted average mass of VOC's consumed
per unit volume of coating solids applied (G) during the calendar month
for each affected facility by the following equation;

G= Mo + Md

Ls T
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b. Calculate the volume-weighted average of VO C emissions to the at-
mosphere (N) during the calendar month for each affected facility by the
following equation:

INMC

c. Where the volume-weighted average mass of VOC's discharged to
the atmsophere per unit volume of coating solids applied (N) is equal to
or less than 0.90 kilogram per liter, the affected facility is in compliance.

d. If each individual coating used by an a ffected facility has a VOC
content, as received, which when divided by the lowest transfer efficiency
at which the coating is applied, results in a value equal to or less than
0.90 kilogram per liter, the affected facility is in compliance, provided no
VOC's are added to the coating during distribution or application.

2. An owner or operator shall use the following procedures for any af-
fected facility that uses a capture system and a control device that de-
stroys VOC's (e.g., incinerator) to comply with the emission limit speci-
fied under sub. (3).

a. Determine the overall reduction efficiency (R) for the capture sys-
tem and control device. For the initial performance test the overall re-
duction efficiency (R) shall be determined as prescribed in this subpara-
graph. In subsequent months, the owner or operator may use the most
recently determined overall reduction efficiency (R) for the performance
test, providing control device and capture system operating conditions
have not Changed. The procedure in this subparagraph shall be repeated
when directed by the department or when the owner or operator elects to
operate the control device or capture system at conditions different from
the initial performance test.

1) Determine the fraction (F) of total VOC's emitted by an affected
facility that enter the control device using the following equation:

n

	

E	 Cbi Qbi
111

F =	 i=1
n	 p
1	 Cb!Qbi +	 F, CfkQ (k
i=1	 k=1

where:

n is the number of gas streams entering the control device

p is the number of gas streams emitted directly to the atmosphere

2) Determine the destruction efficiency of the control device (E) using
values of the volumetric flow rate of each of the gas streams and the VOC
content (as carbon) of each of the gas streams in and out of the device by
the following equation;

n 
fLQ
	 ra

E = i=1	 i^ i
n
£ Q. Cu.
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where:

n is the number of gas streams entering the control device

m is the number of gas streams leaving the control device and entering
the atmosphere

3) Determine overall reduction efficiency (R) using the following equa-
tion:

R = EF

b. Calculate the volume-weighted average of the total mass of VOC's
per unit volume of applied coating solids (G) during each calendar month
for each affected facility using the equations in subd. La.1), 2), 3) if ap-
plicable, and 4).

c. Calculate the volume-weighted average of VOC emissions to the at-
mosphere (N) during each calendar month by the following equation:

N = G (1—R)

d. If the volume-weighted average mass of VOC's emitted to the at-
mosphere for each calendar month (N) is equal to or less than 0.90 kilo-
gram per liter of applied coating solids, the affected facility is in compli-
ance.

3. An owner or operator shall use the following procedure for any af-
fected facility that uses a control device for VOC recovery (e.g., carbon
adsorber) to comply with the applicable emission limits specified under
sub. (3).

a. Calculate the total mass of VOC's assumed (Mo+Md) and the vol-
ume-weighted average of the total mass of VOC's per unit volume of
applied coating solids (G) during each calendar month for each affected
facility using the equations in subd. 1.a.1), 2), 3) if applicable, and 4).

b. Calculate the total mass of VOC's recovered (Mr) during each cal-
endar month using the following equation:

Mr = LrDr

c. Calculate overall reduction efficiency of the control device (R) for
each calendar month for each affected facility using the following equa-
tion:

R =	 Mr
Mo+Md

d. Calculate the volume-weighted average mass of VOC's emitted to
the atmosphere (N) for each calendar month for each affected facility
using equation in subd. 2.c.

e. If the volume-weighted average mass of VOC's emitted to the at-
mosphere for each calendar month (N) is equal to or less than 0.90 kilo-
gram per liter of applied coatings solids, the affected facility is in compli-
ance. Each monthly calculation is considered a performance test.

(6) MONITORING OF EMISSIONS AND OPERATIONS. (a) The owner or op-
erator of an affected facility that uses a capture system and an incinera-
tor to comply with the emission limits specified under sub. (3) shall in-
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stall, calibrate, maintain and operate temperature measurement devices
as prescribed below:

1. Where thermal incineration is used, a temperature measurement de-
vice shall be installed in the firebox. Where catalytic incineration is used,
a temperature measurement device shall be installed in the gas stream
immediately before and after the catalyst bed.

2. Each temperature measurement device shall be installed, calibrated
and maintained according to the manufacturer's specifications. The de-
vice shall have an accuracy of the greater of plus or minus 0.76% of the
temperature being measured expressed in degrees Celsius or plus or mi-
nus 2.6°C.

3. Each temperature measurement device shall be equipped with a
recording device so that a permanent continuous record is produced.

(b) [Reserved]

(6) REPORTING AND RECORDKEEPING REQUIREMENTS. (a) The report-
ing requirements of s. NR 440.08 (1) apply only to the initial perform-
ance test. Each owner or operator subject to the provisions of this section
shall include the following data in the report of the initial performance
test required under s. NR 440.08 (1):

1. Except as provided in subd. 2,, the volume-weighted average mass
of VOC's emitted to the atmosphere per volume of applied coating solids
(N) for a period of one calendar month from each affected facility.

2. For each affected facility where compliance is determined under the
provisions of sub. (4) (b) U., a list of the coatings used during a period
of one calendar month, the VOC content of each coating calculated from
data determined using Reference Method 24 of 40 C.F.R. pt. 60, Appen-
dix A, incorporated by reference in s. NR 440.17, or supplied by the coat-
ing manufacturer, and the minimum transfer efficiency of any coating
application equipment used during the month.

3. For each affected facility where compliance is aebieved through use
of an incineration system, the following additional information shall be
reported:

a. The proportion of total VOC's emitted that enters the control de-
vice (F).

b. The VOC reduction efficiency of the control device (E).

c. The average combustion temperature (or the average temperature
upstream and downstream of the catalyst bed), and

d. A description of the method used to establish the amount of VOC's
captured and sent to the incinerator.

4. For each affected facility where compliance is achieved through use
of a solvent recovery system, the following additional information shall
be reported:

a. The volume of VOC solvent recovered (Tr), and

b. The overall VOC emission reduction achieved (R).
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(b) following the initial performance test, the owner or operator of an
affected facility shall identify and record;

1. Each instance in which the volume-weighted average of the total
mass of VO C's emitted to the atmosphere per volume of applied coating
solids (N) is greater than the limit specified under sub. (3).

2. Where compliance with sub. (3) is achieved through use of thermal
incineration, each 3-hour period of coating operation during which the
average temperature of the device is more than 28°C below the average
temperature of the device during the most recent performance test at
which destruction efficiency was determined as specified under sub. (4).

3. Where compliance with sub. (3) is achieved through use of catalytic
incineration, each 3-hour period of coating operation during which the
average temperature recorded immediately before the catalyst bed is
more than 28°C below the average temperature at the same location dur-
ing the most recent performance test at which destruction efficiency was
determined as specified under sub. (4). Additionally, all 3-hour periods of
coating operation during which the average temperature difference
across the catalyst bed is less than 80% of the average temperature dif-
ference across the catalyst bed during the most recent performance test
at which destruction efficiency was determined as specified under sub. (4)
shall be recorded.

(c) Each owner or operator subject to the provisions.of this section
shall maintain at the source for a period of at least 2 years, records of all
data and calculations used to determine VOC emissions from each af-
fected facility. Where compliance is achieved through the use of thermal
incineration, each owner or operator shall maintain at the source daily
records of the incinerator combustion chamber temperature. If catalytic
incineration is used, the owner or operator shall maintain at the source
daily records of the gas temperature, both upstream and downstream of
the incinerator catalyst bed. Where compliance is achieved through the
use of a solvent recovery system, the owner or operator shall maintain at
the source daily records of the amount of solvent recovered by the system
for each affected facility.

(7) TFm METHODS AND PROCEDURES. (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in.s. NR 440.17,
except as provided under s. NR 440.08(2), shall be used to determine
compliance with sub. (3) as follows:

1. Method 24 or formulation data supplied by the coating manufac-
turer to determine the VOC content of a coating. In the event of dispute,
Reference Method 24 shall be the reference method. For determining
compliance only, results of Method 24 analyses of waterborne coatings
shall be adjusted as described in Subsection 4.4 of Method 24.

Note: Procedures to determine VOC emissions are provided in sub. (4).

2. Method 26 for the measurement of the VOC concentration in the gas
stream vent,

3. Method 1 for sample and velocity traverses,

4. Method 2 for velocity and volumetric flow rate,

5. Method 3 for gas analysis, and
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6. Method 4 for stack gas moisture.

(b) For Method 24 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the coating sample shall be a one-liter sample
taken into a one-liter container at a point where the sample will be repre-
sentative of the coating material.

(c) For Method 25 of 40 G.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sample time for each of 3 runs shall be at
least 60 minutes and the minimum sample volume shall be at least 0.003
dscm except that shorter sampling times or smaller volumes, when neces-
sitated by process variables or other factors, may be approved by the
department.

(d) The department shall approve sampling of representative stacks
on a case-by-case basis if the owner or operator can demonstrate to the
satisfaction of the department that the testing of representative stacks
would yield results comparable to those that would be obtained by test-
ing all stacks.

History: Cr. Register, January, 1984, No. 337, e9.2-1-84.

NR 440.58 Metal coil surface coating. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. (a) The provisions of this section apply to
the following affected facilities in a metal coil surface coating operation:
each prime coat operation, each finish coat operation, and each prime
and finish coat operation combined when the finish coat is applied wet on
wet over the prime coat and both coatings are cured simultaneously.

(b) Any facility under par. (a) that commences construction, modifica-
tion or reconstruction after January 5, 1981, is subject to the require-
ments of this section,

(2) DEFINITIONS. (a) As used in this section, all terms not defined in
this paragraph have the meaning given them in s. NR 440.02.

1. "Coating" means any organic material that is applied to the surface
of metal coil.

2. "Coating application station" means that portion of the metal coil
surface coating operation where the coating is applied to the surface of
the metal coil. Included as part of the coating application stations is the
flashoff area between the coating application station and the curing oven.

3. "Curing oven" means the device that uses heat or radiation to dry
or cure the coating applied to the metal coil.

4. "Finish coat operation" means the coating application station, cur-
ing oven and quench station used to apply and dry or cure the final coat-
ing or coatings on the surface of the metal coil. Where only a single coat-
ing is applied to the metal coil, that coating is considered a finish coat.

5. "Metal coil surface coating operation" means the application sys-
tem used to apply an organic coating to the surface of any continuous
metal strip with thickness of 0,15 millimeter (mm) (0.006 in.) or more
that is packaged in a roll or coil.

6. "Prime coat operation" means the coating application station, cur-
ing oven and quench station used to apply and dry or cure the initial
coating or coatings on the surface of the metal coil.
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7. "Quench station" means that portion of the metal coil surface coat-
ing operation where the coated metal coil is cooled, usually by a water
spray, after baking or curing.

8, "VOC content" means the quantity, in kilograms per liter of coat-
ing solids, of volatile organic compounds (VOC's) in a coating.

(b) As used in this section, all symbols not defined in this paragraph
have the meaning given them in s. NR 440.03.

1. Ca=the VOC concentration in each gas stream leaving the control
device and entering the atmosphere (parts per million by volume, as car-
bon).

2. Cb =the VO C concentration on each gas stream entering the control
device (parts per million by volume, as carbon).

3. Cf =the VOC concentration in each gas stream emitted directly to
the; atmosphere (parts per million by volume, as carbon).

4. D,_ =density of each coating, as received (kilograms per liter).

5. Dd=density of each VOC solvent added to coatings (kilograms per
liter).

6. Dr = density of VOC solvent recovered by an emission control device
(kilograms per liter).

7. E= VOC destruction efficiency of the control device (fraction).

8. F= the proportion of total VOC's emitted by an affected facility
that enters the control device (fraction).

9. G = volume-weighted average mass of VOC's in coatings consumed
in a calendar month per unit volume of coating solids applied (kilograms
per liter).

10. Lc=the volume of each coating consumed, as received (liters).

11. Ld=the volume of each VOC solvent added to coatings (liters).

12, 1, =the volume of VOC solvent recovered by an emission control
device (liters).

13. Ls = the volume of coating solids consumed (liters).

14. Md =the mass of VOC solvent added to coatings (kilograms).

15. Mo =the mass of VOC's in coatings consumed, as received (kilo-
grams).

16. Mr=the mass of VOC's recovered by an emission control device
(kilograms).

17. N=the volume-weighted average mass of VOC emissions to the
atmosphere per unit volume of coating solids applied (kilograms per li-
ter).

18. Qa = the volumetric flow rate of each gas stream leaving the control
device and entering the atmosphere (dry standard cubic meters per
hour).
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19. Qb = the volumetric flow rate of each gas stream entering the con-
trol device (dry standard cubic meters per hour).

20. Qt = the volumetric flow rate of each gas stream emitted directly to
the atmosphere (dry standard cubic meters per hour).

21. R=the overall VOC emission reduction achieved for an affected
facility (fraction).

22. S=the calculated monthly allowable emission limit (kilograms of
VOC per liter of coating solids applied).

23. Vs=the proportion of solids in each coating as received (fraction
by volume).

24.Wo = the proportion of VOC's in each coating, as received (fraction
by weight).

(3) STANDARDS FOR VOLATILE ORGANIC COMPOUNDS. (a) On and after
the date on which s. NR 440.08 requires a performance test to be com-
pleted, each owner or operator subject to this section may not cause to be
discharged into the atmosphere more than:

1. 0.28 kilogram VO C per liter (kg VOCJ'1) of coating solids applied for
each calendar month for each affected facility that does not use an emis-
sion control device; or

2. 0.14 kg VOC/1 of coating solids applied for each calendar month for
each affected facility that continuously uses an emission control device
operated at the most recently demonstrated overall efficiency; or

3. 10% of the VOC's applied for each calendar month (90% emission
reduction) for each affected facility that continuously uses an emission
control device operated at the most recently demonstrated overall effi-
ciency; or

4. A value between 0.14 (or a 90% emission reduction) and 0.28 kg/
VO C/1 of coating solids applied for each calendar month for each affected
facility that intermittently uses an emission control device operated at
the most recently demonstrated overall efficiency.

(b) [Reserved]

(4) PERFORMANCE TEST AND COMPLJANCE PROVISIONS. (a) Section NR
440.08(4) and (6) does not apply to the performance test.

(b) The owner or operator of an affected facility shall conduct an ini-
tial performance test as required under s. NR 440.08 (1) and thereafter a
performance test for each calendar month for each affected facility ac-
cording to the procedures in this subsection.

(c) The owner or operator shall use the following procedures for deter-	 {
mining monthly volume-weighted average emissions of VOC's in kg/1 of
coating solids applied.

1. An owner or operator shall use the following procedures for each
affected facility that does not use a capture system and control device to
comply with the emission limit specified under sub. (3) (a) 1. The owner
or operator shall determine the composition of the coatings by formula-
tion data supplied by the manufacturer of the coating or by an analysis
of each coating, as received, using Reference Method 24 of 40 C.F.R. pt.
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60, Appendix A,' incorporated by reference in s. NR 440.17. The depart-
ment may require the owner or operator who uses formulation data sup-
plied by the manufacturer of the coatings to determine the VO.0 content
of coatings using Reference Method 24 or an equivalent or alternative
method. The owner or operator shall determine the volume of coating
and the mass of VOC solvent added to coatings from company records on
a monthly basis. if a common coating distribution system serves more
than one affected facility or serves both affected and existing facilities,
the owner or operator shall estimate the volume of coating used at each
affected facility by using the average dry weight of coating and the sur-
face area coated by each affected and existing facility or by other proce-
dures acceptable to the department.

a. Calculate the volume-weighted average of the total mass of VOC's
consumed per unit volume of coating solids applied during each calendar
month for each affected facility, except as provided under subpar. d. The
weighted average of the total mass of VOC's used per unit volume of
coating solids applied each calendar month shall be determined by the
following procedures.

1) Calculate the mass of VOC's used (Mo+Md) during each calendar
month for each affected facility by the following equation:

	

n	 m

	

MO + Md = E	 Lei Dci woi +	 E Ldj Ddj

	

i=1	 j=1

(Ld•Ddj will be zero if no VOC solvent is added to the coatings, as re-
ceiveg.)

where:

n is the number of different coatings used during the calendar month

m is the number of different VOC solvents added to coatings used dur-
ing the calendar month

2) Calculate the total volume of coating solids used (Ls) in each calen-
dar month for each affected facility by the following equation:

n
Ls = E Vsi Lei

i=1

where:

n is the number of different coatings used during the calendar month

3) Calculate the volume-weighted average mass of VOC's used per
unit volume of coating solids applied (G) during the calendar month for
each affected facility by the following equation:

G= Mo+Md

Ls

b. Calculate the volume-weighted average of VOC emissions to the at-
mosphere (N) during the calendar month for each affected facility by the
following equation:

N=G
Register, September, 1986, No. 369



366	 WISCONSIN ADMINISTRATIVE CODE
NR 440

c. Where the volume-weighted average mass of VOC's discharged to
the atmosphere per unit volume of coating solids applied (N) is equal to
or less than 0.28 kg/1, the affected facility is in compliance.

d. If each individual coating used by an affected facility has a VOC
content, as received, that is equal to or less than 0.28 kg/1 of coating
solids, the affected facility is in compliance provided no VOC's are added
to the coatings during distribution or application.

2. An owner or operator shall use the following procedures for each
affected facility that continuously uses a capture system and a control
device that destroys VOC's (e.g., incinerator) to comply with the emis-
sion limit specified under sub. (3) (a) 2. or 3.

a. Determine the overall reduction efficiency (R) for the capture sys-
tem and control device. For the initial performance test, the overall re-
duction efficiency (R) shall be determined as prescribed in this subpara-
graph. In subsequent months, the owner or operator may use the most
recently determined overall reduction efficiency (R) for the performance
test, providing control device and capture system operating conditions
have not changed. The procedure in this paragraph shall be repeated
when requested by the department or when the owner or operator elects
to operate the control device or capture system at conditions different
from the initial performance test.

1) Determine the fraction (F) of total VOC's emitted by an affected
facility that enters the control device using the following equation.

thispart below not pg. 268 of mss.--------------------------HEREmgj
1
E Cbi Qbi

F=
i=1

1	 p
E	 Cbi Obi -+-	 E Cb Qri

i=1	 i=1

where:

1 is the number of gas streams entering the control device

p is the number of gas streams emitted directly to the atmosphere

2) Determine the destruction efficiency of the control device (E) using
values of the volumetric flow rate of each of the gas streams and the VOC
content (as carbon) of each of the gas streams in and out of the device by
the following equation:

	

n	 m

	

B	 Qbi Cbi —	 Y, Qaj Caj
	i=1	 j=1

n
E	 Qbi Cbi

j-1

where:

n is the number of gas streams entering the control device

E_
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in the number of gas streams leaving the control device and entering
the atmosphere

The owner or operator of the affected facility shall construct the VOC
emission reduction system so that all volumetric flow rates and total
VOC emissions can be accurately determined by the applicable test
methods and procedures specified in sub. (7). The owner or operator of
the affected facility shall construct a temporary enclosure around the
coating applicator and flashoff area during the performance test for the
purpose of evaluating the capture efficiency of the system. The enclosure
shall be maintained at a negative pressure to ensure that all VOC emis-
sions are measurable. If a permanent enclosure exists in the affected facil-
ity prior to the performance test and the department is satisfied that the
enclosure is adequately containing VOC emissions, no additional enclo-
sure shall be required for the performance test.

3) Determine overall reduction efficiency (R) using the following equa-
tion:

R=EF

If the overall reduction efficiency (R) is equal to or greater than 0.90,
the affected facility is in compliance and no further computations are
necessary. If the overall reduction efficiency (R) is less than . 0.90, the
average total VOC emissions to the atmosphere per unit volume of coat-
ing solids applied (N) shall be computed as specified in subpars. b., c, and
d.

b. Calculate the volume-weighted average of the total mass of VOC's
per unit volume of coating solids applied (G) during each calendar month
for each affected facility using equations in subd. La.1), 2), and 3).

c. Calculate the volume-weighted average of VOC emissions to the at-
mosphere (N) during each calendar month by the following equation:

N = G (1-R)

d. If the volume-weighted average mass of VOC's emitted to the at-
mosphere for each calendar month (N) is less than or equal to 0.14 kg/1
of coating solids applied, the affected facility is in compliance. Each
monthly calculation is a performance test.

S. An owner or operator shall use the following procedure for each af-
fected facility that uses a control device that recovers the VOC's (e.g.,
carbon adsorber) to comply with the applicable emission limit specified
under sub. (3) (a) 2. or 3.

a. Calculate the total mass of VOC's consumed (Mo } Md) during
each calendar month for each affected facility using the equation in subd.
1.a,1).

b. Calculate the total mass of VOC's recovered (Mr) during each cal-
endar month using the following equation:

Mr = LrDr

c. Calculate the overall reduction efficiency of the control device (R)
for each calendar month for each affected facility using the following
equation;
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R —	 Mr
MO + Md

If the overall reduction efficiency (R) is equal to or greater than 0.90,
the affected facility is in compliance and no further computation are nec-
essary. If the overall reduction efficiency (R) is less than 0.90, the aver-
age total VOC emissions to the atmosphere per unit volume of coating
solids applied (N) must be computed as described in subpars. d., e. and f,

d. Calculate the total volume of coating solids consumed (Ls) and the
volume-weighted average of the total mass of VOC's per unit volume of
coating solids applied (G) during each calendar month for each affected
facility using equations in subd. La.2) and 3).

e. Calculate the volume-weighted average mass of VOC's emitted to
the atmosphere (N) for each calendar month for each a ffected facility
using the equation in subd. 2.c.

f. If the weighted average mass of VOC's emitted to the atmosphere
for each calendar month (N) is less than or equal to 0.14 kg/l of coating
solids applied, the affected facility is in compliance. Each monthly calcu-
lation is a performance test.

4. An owner or operator shall use the following procedures for each
affected facility that intermittently uses a capture system and a control
device to comply with the emission limit specified in sub. (3) (a) 4.:

a. Calculate the total volume of coating solids applied without the con-
trol device in operation (Lsn) during each calendar month for each af-
fected facility using the following equation:

n
Lsn = Y, Vsi Lei

i=1

where:

n is the number of coatings used during the calendar month without
the control device in operation

b. Calculate the total volume of coating solids applied with the control
device in operation (Lse) during each calendar month for each affected
facility using the following equation:

in

Lse = 1; Vsi Lei
i=l

where:
in the number of coatings used during the calendar month with the	 ^.

control device in operation.

c. Calculate the mass of VOC's used without the control device in oper-
ation (Mon+ Mdn) during each calendar month for each affected facility
using the following equation:

	

A	 m

	

Mon + Mdn = E	 Lai Dei Woi +	 I Ldj Ddj

	

i^1	 i=1
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where:

n is the number of different coatings used without the control device in
operation during the calendar month

m is the number of different VOC solvents added to coatings used
without the control device in operation during the calendar month

d. Calculate the volume-weighted average of the total mass of VOC's
consumed per unit volume of coating solids applied without the control
device in operation (Gn) during each calendar month for each affected
facility using the following equation:

Gn = Mon + Mdn

Lsn

e. Calculate the mass of VOC's used with the control device In opera-
tion (Mae + Mde) during each calendar month for each affected facility
using the following equation:

n	 in

Mae + Aide =	 Lei Dci woi +	 Z Ldj Ddi
i=1	 i^l

where:

n is the number of different coatings used with the control device in
operation during the calendar month

m is the number of different VOC-solvents added to coatings used with
the control device in operation during the calendar month

f. Calculate the volume-weighted average of the total mass of VOC's
used per unit volume of coating solids applied with the control device in
operation (Ge) during each calendar month for each affected facility us-
ing the following equation:

Ge = M
ae + Mde

LSC

g. Determine the overall reduction efficiency (R) for the capture sys-
tem and control device using the procedures in subd. 2.a.1), 2), and 3) or
subd. 3.a., b. and c., whichever is applicable.

h. Calculate the volume-weighted average of VOC emissions to the at-
mosphere (N) during each calendar month for each affected facility using
the following equation:

N =	 Gn Lsn + Ge 1-se(1-R)

Lsn + Lsc

i. Calculate the emission limit or limits for each calendar month for
each affected facility using the following equation:

S = 0.28 L^ +0.1 GcLx	 or	 0.28 L,., + 0.14 Lx

Lam, + Lx	 Lam, + Lx

whichever is greater.
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j. If the volume-weighted average mass of VOC's emitted to the at-
mosphere for each calendar month (N) is less than or equal to the calcu-
lated emission limit (S) for the calendar month, the affected facility is in
compliance. Each monthly calculation is a performance test.

(5) MONITORING OF EMISSIONS AND OPERATIONS, (a) Where compli-
ance with the numerical limit specified in sub. (3) (a) 1. or 2. is achieved
through the use of low VOC-content coatings without the use of emission
control devices or through the use of higher VOC-content coatings in
conjunction with emission control devices, the owner or operator shall
compute and record the average VOC content of coatings applied during
each calendar month for each affected facility according to the equations
provided in sub. (4).

(b) Where compliance with the limit specified in sub. (3) (a) 4. is
achieved through the intermittent use of emission control devices, the
owner or operator shall compute and record for each affected facility the
average VOC content of coatings applied during each calendar month
according to the equations provided in sub. (4).

(c) If thermal incineration is used, each owner or operator subject to
the provisions of this section shall install, calibrate, operate and main-
tain a device that continuously records the combustion temperature of
any effluent gases incinerated to achieve compliance with sub. (3) (a) 2.,
3. or 4. This device shall have an accuracy of plus or minus 2.5°C or plus
or minus 0.75% of the temperature being measured expressed in degrees
Celsius, whichever is greater. Each owner or operator shall also record all
periods (during actual coating operations) in excess of 3 hours during
which the average temperature in any thermal incinerator used to con-
trol emissions from an affected facility remains more than 28'C (50°F)
below the temperature at which compliance with sub. (3) (a) 2., 3. or 4.
was demonstrated during the most recent measurement of incinerator
efficiency required by s. NR 440.08. The records required by s. NR
440.07 shall identify each such occurrence and its duration, If catalytic
incineration is used, the owner or operator shall install, calibrate, operate
and maintain a device to monitor and record continuously the gas tem-
perature both upstream and downstream of the incinerator catalyst bed.
This device shall have an accuracy of plus or minus 2.5°C or plus or mi-
nus 0.75% of the temperature being measured expressed in degrees Cel-
sius, whichever is greater. During coating operations, the owner or oper-
ator shall record all periods in excess of 3 hours where the average
difference between the temperature upstream and downstream of the in-
cinerator catalyst bed remains below 80% of the temperature difference
at which compliance was demonstrated during the most recent measure-
ment of incinerator efficiency or when the inlet temperature falls more
than 28'C (50°F) below the temperature at which compliance with sub.
(3) (a) 2„ 3. or 4. was demonstrated during the most recent measurement
of incinerator efficiency required by s. NR 440.08. The records required
by s. NR 440.07 shall identify each such occurrence and its duration.

(6) REPORTING AND RECORDKEEPING REQUIREMENTS. (a) Where com-
pliance with the numerical limit specified in sub. (3) (a) 1., 2. or 4. is
achieved through the use of low VOC-content coatings without emission
control devices or through the use of higher VOC-content coatings in
conjunction with emission control devices, each owner or operator sub-
ject to the provisions of this section shall include in the initial compliance
report required by s. NR 440.08 the weighted average of the VOC con-
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tent of coatings used during a period of one calendar month for each af-
fected facility. Where compliance with sub. (3) (a) 4. is achieved through
the intermittent use of a control device, reports shall include separate
values of the weighted average VOC content of coatings used with and
without the control device in operation.

(b) Where compliance with sub. (3) (a) 2., 3. or 4. is achieved through
the use of an emission control device that destroys VO C's, each owner or
operator subject to the provisions of this section shall include the follow-
ing data in the initial compliance report required by s. NR 440.05;

1. The overall VOC destruction rate used to attain compliance with
sub. (3) (a) 2„ 3. or 4. and the calculated emission limit used to attain
compliance with sub. (3) (a) 4.; and

2. The combustion temperature of the thermal incinerator or the gas
temperature, both upstream and downstream of the incinerator catalyst
bed, used to attain compliance with sub. (3) (a) 2., 3. or 4.

(c) Each owner or operator subject to the provisions of this section
shallmaintain at the source for a period of at least 2 years, records of all
data and calculations used to determine monthly VOC emissions from
each affected facility and to determine the monthly emission limit where
applicable. Where compliance is achieved through the use of thermal in-
cineration, each owner or operator shall maintain, at the source, daily
records of the incinerator combustion temperature. If catalytic incinera-
tion is used, the owner or operator shall maintain at the source daily
records of the gas temperature, both upstream and downstream of the
incinerator catalyst bed.

(7) TFST METHODS AND FROCEDURM (a) The reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440,08 (2), shall be used to determine
compliance with sub. (3) as follows:

1. Reference Method 24, or data provided by the formulator of the
coating for determining the VOC content of each coating as applied to
the surface of the metal coil. In the event of a dispute, Reference Method
24 shall be the reference method. When VO C content of waterborne coat-
ings, determined by Reference Method 24, is used to determine compli-
ance of affected facilities, the results of the Reference Method 24 analysis
shall be adjusted as described in Section 4.4 of Reference Method 24.

2. Reference Method 25, both for measuring the VOC concentration in
each gas stream entering and leaving the control device on each stack
equipped with an emission control device and for measuring the VOC
concentration in each gas stream emitted directly to the atmosphere,

3. Method 1 for sample and velocity traverses,

4. Method 2 for velocity and volumetric flow rate,

5. Method 3 for gas analysis, and

6. Method 4 for stack gas moisture.

(b) For Method 24 of 40 G.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the coating sample shall be at least a one-liter
sample taken at a point where the sample will be representative of the
coating as applied to the surface of the metal coil.

Register, September, 1986, No. 369



372	 WISCONSIN ADMINISTRATIVE CODE
NR 440

(c) For Method 25 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time shall be at least 60 minutes,
and the minimum sample volume shall be at least 0.003 dry standard
cubic meter (DSCM); however, shorter sampling times or smaller
volumes, when necessitated by process variables or other factors, may be
approved by the department.

(d) The department shall approve testing of representative stacks on a
case-by-case basis if the owner or operator can demonstrate to the satis-
faction of the department that testing of representative stacks yields re-
sults comparable to those that would be obtained by testing all stacks.

History: Cr. Register, January, 1984, No. 337, off. 2r1-84.

NR 440.59 Asphalt processing and asphalt roofing manufacture. (1)'AP-
PLICABILITY AND DESIGNATION OF AFFECTED FACILITIES. (a) The affected
facilities to which this section applies are each saturator and each min-
eral handling and storage facility at asphalt roofing plants; and each
asphalt storage tank and each blowing still at asphalt processing plants,
petroleum refineries and asphalt roofing plants.

(b) Any saturator or mineral handling and storage facility under par.

ia
) that commences construction or modification after November 18,
80 is subject to the requirements of this section. Any asphalt storage

tank or blowing still that processes or stores, or both processes and
stores, asphalt used for roofing only or for roofing and other purposes,
and that commences construction or modification after November 18,
1980 is subject to the requirements of this section. Any asphalt storage
tank or blowing still that processes or stores, or both processes and
stores, only nonroofing asphalts and that commences construction or
modification after May 26, 1981 is subject to the requirements of this
section.

(2) DEFINITIONS. As used in this section, all terms not defined in this
subsection have the meaning given them in s. NR 440.02.

(a) "'Afterburner' or'AJB' " means an exhaust gas incinerator used to
control emissions of particulate matter.

(b) "Asphalt processing" means the storage and blowing of asphalt.

(c) "Asphalt processing plant" means a plant which blows asphalt for
use in the manufacture of asphalt products.

(d) "Asphalt roofing plant" means a plant which produces asphalt
roofing products (shingles, roll roofing, siding or saturated felt).

(e) "Asphalt storage tank" means any tank used to store asphalt at
asphalt roofing plants, petroleum refineries and asphalt processing
plants. Storage tanks containing cutback asphalts (asphalts diluted with
solvents to reduce viscosity for low temperature applications) and emul-
sified asphalts (asphalts dispersed in water with an emulsifying agent)
are not included.

(f) `Blowing still" means the equipment in which air is blown through
asphalt flux to change the softening point and penetration rate.

(g) "Catalyst" means a substance which, when added to asphalt flux in
a blowing still, alters the penetrating-softening point relationship or in-
creases the rate of oxidation of the flux.
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(h) "Coating blow" means the process in which air is blown through
hot asphalt flux to produce coating asphalt. The coating blow starts
when the air is turned on and stops when the air is turned off.

(i) "'Electrostatic precipitator' or `ESP' " means an air pollution con-
trol device in which solid or liquid particulates in a gas stream are
charged as they pass through an electric field and precipitated on a col-
lection surface.

(j) "'High velocity air filter' or 'HVAF"' means an air pollution con-
trol filtration device for the removal of sticky, oily or liquid aerosol par-
ticulate matter from exhaust gas streams.

(k) "Mineral handling and storage facility" means the areas in asphalt
roofing plants in which minerals are unloaded from a carrier, the con-
veyor transfer points between the carrier and the storage silos and the
storage silos.

(1) "Saturator" means the equipment in which asphalt is applied to
felt to make asphalt roofing products. The term saturator includes the
saturator, wet looper and coater.

(3) STANDARDS FOR PARTICULATE MATTER. (a) On and after the date on
which s. NR 440.08(2) requires a performance test to be completed, no
owner or operator subject to the provisions of this section may cause to
be discharged into the atmosphere from any saturator:

1. Particulate matter in excess of:

a. 0.04 kilograms of particulate per megagram of asphalt shingle or
mineral-surfaced roll roofing produced, or

b..0.4 kilograms per megagram of saturated felt or smooth-surfaced
roll roofing produced;

2. Exhaust gases with opacity greater than 20%; and

3.Any visible emissions from a saturator capture system for more than
20% of any period of consecutive valid observations totaling 60 minutes.
Saturators that were constructed before November 18, 1980 and that
have not been reconstructed since that date and that become subject to
this section through modification are exempt from the visible emissions
standard. Saturators that have been newly constructed or reconstructed
since November 18, 1980 are subject to the visible emissions standard.

(b) On and after the date on which s. NR 440.08(2) requires a perform-
ance test to be completed, no owner or operator subject to the provisions
of this section may cause to be discharged into the atmosphere from any
blowing still:

1. Particulate matter in excess of 0.67 kilograms of particulate per
megagram of asphalt charged to the still when a catalyst is added to the
still; and

2. Particulate matter in excess of 0.71 kilograms of particulate per
megagram of asphalt charged to the still when a catalyst is added to the
still and when No. 6 fuel oil is fired in the afterburner; and

3. Particulate matter in excess of 0.60 kilograms of particulate per
megagram of asphalt charged to the still during blowing without a cata-
lyst; and
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4. Particulate matter in excess of 0.64 kilograms of particulate per
megagram of asphalt charged to the still during blowing without a cata-
lyst and when No. 6 fuel oil is fired in the afterburner; and

5. EXhaust gases with an opacity greater than zero percent unless an
opacity limit for the blowing still when fuel oil is used to fire the after-
burner has been established by the department in accordance with the 	 j
procedures in sub. (5) (k),	 l

(c) Within 60 days after achieving the maximum production rate at
which the affected facility will be operated, but not later than 180 days
after initial startup of such facility, no owner or operator subject to the
provisions of this section may cause to be discharged into the atmosphere
from any asphalt storage tank exhaust gases with opacity greater than
zero percent, except for one consecutive 15-minute period In any 24-hour
period when the transfer lines are being blown for cleaning. The control
device may not be bypassed during this 15-minute period. If, however,
the emissions from any asphalt storage tank or tanks are ducted to a
control device for a saturator, the combined emissions shall meet the
emission limit contained in par. (a) during the time the saturator control
device is operating. At any other time the asphalt storage tank or tanks
shall meet the opacity limit specified in this paragraph for storage tanks.

(d) Within 60 days after achieving the maximum production rate at
which the affected facility will be operated, but not later than 180 days
after initial startup of such facility, no owner or operator subject to the
provisions of this section may cause to be discharged into the atmosphere
from any mineral handling and storage facility emissions with opacity
greater than one percent.

(4) MONITORING OF OPERATIONS. (a) The owner or operator subject to
the provisions of this section, and using either an electrostatic precipita-
tor or a high velocity air filter to meet either the emission limit in sub. (3)
(a) 1. or (b) 1., or both, shall continuously monitor and record the tem-
perature of the gas at the inlet of the control device. The temperature
monitoring instrument shall have an accuracy of plus or minus 15°C over
its range.

(b) The owner or operator subject to the provisions of this section and
using an afterburner to meet either the emission limit in sub. (3) (a)1. or
(b) 1., or both, shall continuously monitor and record the temperature in
the combustion zone of the afterburner. The monitoring instrument shall
have an accuracy of plus or minus 10°C over its range.

(c) An owner or operator subject to the provisions of this section and
using a control device not mentioned in pars. (a) and (b) shall provide to
the department information describing the operation of the control de-
vice and the process parameter or parameters which would indicate
proper operation and maintenance of the device. The department may
require continuous monitoring and determine the process parameters to
be monitored.

(d) The industry is exempted from the quarterly reports required
under s. NR 440.07 (3). The owner or operator is required to record and
report the operating temperature of the control device during the per-
formance test and, as required by s. NR 440.07(4), maintain a file of the
temperature monitoring results for at least 2 years.
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(5) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08(2), shall be used to determine compli-
ance with the standards prescribed in sub. (3) as follows:

1. Method 5A for the concentration of particulate matter,

2. Method 1 for sample and velocity traverses,

3. Method 2 for velocity and volumetric flow rate,

4. Method 3 for gas analysis, and

5. Method 9 for opacity.

(b) The department shall determine compliance with the standards
prescribed in sub. (3) (a) 3. by using Method 22 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17, modified so that
readings are recorded every 15 seconds for a period of consecutive obser-
vations during representative conditions (in accordance with s. NR
440.08(3) ) totaling 60 minutes. A performance test shall consist of one
run.

(c) For Method 5A of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, the sampling time for each run on a saturator
shall be at least 120 minutes, and the sampling volume shall be at least 3
dscm. Method 5A shall be used to measure the emissions from the satura-
tor while 106.6-kg (235-1b) asphalt shingle is being produced if the final
product is shingle or mineral-surfaced roll roofing or while 6.8-kg (15-1b)
saturated felt is being produced if the final product is saturated felt or
smooth-surfaced roll roofing. If the saturator produces only fiberglass
shingles, Method 5A shall be used to measure saturator emissions while a
nominal 100-kg (220-1b) shingle is being produced. Method 5A shall be
used to measure emissions from the blowing still for at least 90 minutes
or for the duration of the coating blow, whichever is greater. If the blow-
ing still is not used to blow coating asphalt, Method 5A shall be used to
measure emissions from the blowing still for at least 90 minutes or for the
duration of the blow, whichever is greater.

(d) The particulate emission rate, E, shall be computed as follows:

E = Qsd x Cs

where:

E is the particulate emission rate (kg/h)

Qsd is the average volumetric flow rate (dsem/h) as determined by
Method 2

Cs is the average concentration (kg/dsem) of particulate matter as de-
termined by Method 5A of 40 C.F.R. pt. 60, Appendix A, Incorporated
by reference in s. NR 440.17

(o) The asphalt roofing production rate, P (Mg/h), shall be determined
by dividing the weight in megagrams (Mg) of roofing produced on the
shingle or saturated felt process lines during the performance test by the
number of hours required to conduct the performance test. The roofing
production shall be obtained by direct measurement.
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(f) The production rate of asphalt from the blowing still, Ps (Mg/h),
shall be determined by dividing the weight of asphalt charged to the still
by the time required for the performance test during an asphalt blow.
The weight of asphalt charged to the still shall be determined at the
starting temperature of the blow. The weight of asphalt shall be con-
verted from the volume measurement as follows:

M = Vd/c

where:

M is the weight of asphalt in megagrams

V is the volume of asphalt in cubic meters

d is the density of asphalt in kilograms per cubic motor

c is the conversion factor 1,000 kilograms per megagram

The density of asphalt at any measured temperature is calculated by
using the following equation.

d=1056.1 — (0.6176 x °C)

The method of measurement shall have an accuracy of plus or minus
10%.

(g) The saturator emission rate shall be computed as follows:

R = E/P.

(h) The blowing still emission rate shall be computed as follows:

Rs= E/Ps

where:

R is the saturator emission rate (kg/Mg)

% is blowing still emission rate (kg/Mg)

E is the particulate emission rate (kg/h) from par. (c)

P is the asphalt roofing production rate ^Mg/h)

Ps is the asphalt charging rate (Mg/h).

(i) Temperature shall be measured and continuously recorded with the
monitor required under sub. (4) (a) or (b) during the measurement of
particulate by Method 5A of 40 C.P.R. pt. 60, Appendix A, incorporated
by reference in s. NR 440.17, and reported to the department with the
performance test results,

(j) If at a later date the owner or operator believes the emission limits
in sub. (3) (a) and (b) are being met even though the temperature mea-
sured in accordance with sub. (4) (a) is exceeding that measured during
the performance test, the owner or operator may submit a written re-
quest to the department to repeat the performance test and procedure
outlined in par. (h).

(k) If fuel oil is to be used to fire an afterburner used to control a blow-
ing still, the owner or operator may petition the department in accord-
ance with s. NR 44011(5) to establish an opacity standard for the blow-
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ing still that will be the opacity standard when fuel oil is used to fire the
afterburner. To obtain this opacity standard, the owner or operator shall
request the department to determine opacity during an initial, or subse-
quent, performance test when fuel oil is used to fire the afterburner.
Upon receipt of the results of the performance test, the department shall
make a finding concerning compliance with the mass standard for the
blowing still. If the department finds that the facility was in compliance
with the mass standard during the performance test but failed to meet
the zero opacity standard, the department shall establish an opacity
standard for the blowing still that will be the opacity standard when fuel
oil is used to fire the afterburner. When the afterburner is fired with natu-
ral gas, the zero percent opacity remains the applicable opacity stan-
dard. .

History: Cr. Register, January, 1984, No. 337, eff. 2-1-84.

NR 440.60 Metallic mineral processing plants. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) The provisions of this section
are applicable to the following affected facilities in metallic mineral
processing plants: each . crusher and screen in open-pit mines; each
crusher, screen, bucket elevator, conveyor belt transfer point, thermal
dryer, product packaging station, storage bin, enclosed storage area,
truck loading station, truck unloading station, railcar loading station
and railcar unloading station at the mill or concentrator with the follow-
ing exceptions. All facilities located in underground mines are exempted
from the provisions of this section. At uranium ore processing plants all
facilities subsequent to and including the beneficiation of uranium ore
are exempted from the provisions of this section.

(b) An affected facility under par. (a) that commences construction or
modification after August 24, 1982, is subject to the requirements of this
section.

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 440.02.

(a) `Bucket elevator" means a conveying device for metallic minerals
consisting of a head and foot assembly that supports and drives an end-
less single or double strand chain or belt to which buckets are attached.

(b) "Capture system" means the equipment used to capture and
transport particulate matter generated by one or more affected facilities
to a control device.

(c) "Control device" means the air pollution control equipment used
to reduce particulate matter emissions released to the atmosphere from
one or more affected facilities at a metallic mineral processing plant.

(d) "Conveyor belt transfer point" means a point in the conveying
operation where the metallic mineral or metallic mineral concentrate is
transferred to or from a conveyor belt except where the metallic mineral
is being transferred to a stockpile.

(e) "Crusher" means a machine used to crush any metallic mineral and
includes feeders or conveyors located immediately below the erilshing
surfaces. Crushers include, but are not limited to, the following types:
jaw, gyratory, cone and hammermill.
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(f) "Enclosed storage area" means any area covered by a roof under
which metallic minerals are stored prior to future processing or loading.

(g) "Metallic mineral concentrate" means a material containing me-
tallic compounds in concentrations higher than naturally occurring in
ore but requiring additional processing if pure metal is to be isolated. A
metallic mineral concentrate contains at least one of the following metals
in any of its oxidation states and at a concentration that contributes to
the concentrate's commercial value: aluminum, copper, gold, iron, lead,
molybdenum, silver, titanium, tungsten, uranium, zinc and zirconium.
This definition shall not be construed as requiring that material contain-
ing metallic compounds be refined to a pure metal in order for the mate-
rial to be considered a metallic mineral concentrate to be covered by the
standards.

(h) "Metallic mineral processing plant" means any combination of
equipment that produces metallic mineral concentrates from ore. Metal-
lic mineral processing commences with the mining of ore and includes all
operations either up to and including the loading of wet or dry concen-
trates or solutions of metallic minerals for transfer to facilities at
nonadjacent locations that will subsequently process metallic concen-
trates into purified metals (or other products) or up to and including all
material transfer and storage operations that precede the operations that
produce refined metals (or other products) from metallic mineral concen-
trates at facilities adjacent to the metallic mineral processing plant. This
definition shall not be construed as requiring that mining of ore be con-
ducted in order for the combination of equipment to be considered a me-
tallic mineral processing plant. (See also the definition of "metallic min-
eral concentrate.")

(i) "Process fugitive emissions" means particulate matter emissions
from an affected facility that are not collected by a capture system.

(j) "Product packaging station" means the equipment used to fill con-
tainers with metallic compounds or metallic mineral concentrates.

(k) "Railroad loading station" means that portion of a metallic min-
eral processing plant where metallic minerals or metallic mineral concen-
trates are loaded by a conveying system into railcars.

(1) "Railcar unloading station" means that portion of a metallic min-
eral processing plant where metallic ore is unloaded from a railcar into a
hopper, screen or crusher.

(m) "Screen" means a device for separating material according to size
by passing undersize material through one or more mesh surfaces
(screens) in series and retaining oversize material on the mesh surfaces
(screens).

(n) "Stack emissions" means the particulate matter captured and re-
leased to the atmosphere through a stack, chimney, or flue.

(o) "Storage bin" means a facility for storage (including surge bins
and hoppers) or metallic minerals prior to further processing or loading.

(p) "Surface moisture" means water that is not chemically bound to a
metallic mineral or metallic mineral concentrate.
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(q) "Thermal dryer" means a unit in which the surface moisture con-
tent of a metallic mineral or a metallic mineral concentrate is reduced by
direct or indirect contact with a heated gas system.

(r) "Truck loading station" means that portion of a metallic mineral
processing plant where metallic minerals or metallic mineral concen-
trates are loaded by a conveying system into trucks.

(s) "Truck unloading station" means that portion of a metallic min-
eral processing plant where metallic ore is unloaded from a truck into a
hopper, screen, or crusher.

(3) STANDARD FOR PARTICULATE MATTER. (a) On and after the date on
which the performance test required to be conducted by s. NR 440.08 is
completed no owner or operator subject to the provisions of this section
shall cause to be discharged into the atmosphere from an affected facility
any stack emissions that:

1. Contain particulate matter in excess of 0,05 grams per dry standard
cubic meter.

2. Exhibit greater than 7% opacity unless the stack emissions are dis-
charged from an affected facility using a wet scrubbing emission control
device.

(b) On and after the sixtieth day after achieving the maximum produc-
tion rate at which the affected facility will be operated, but not later than
180 days after initial start-up, no owner or operator subject to the provi-
sions of this section shall cause to be discharged into the atmosphere
from an affected facility any process fugitive emissions that exhibit
greater than 10% opacity.

(4) RECONSTRUCTION. (a) The cost of replacement of ore-contact sur-
faces on processing equipment shall not be considered in calculating ei-
ther the "fixed capital cost of the new components" or the "fixed capital
cost that would be required to construct a comparable new facility"
under s. NR 440.15. Ore-contact surfaces are: crushing surfaces; screen
meshes; bars, and plates; conveyor belts; elevator buckets; and pan feed-
ers.

(b) Under s. NR 440.15 the "fixed capital cost of the new components"
includes the fixed capital cost of all depreciable components (except com-
ponents specified in par. (a) that are or will be replaced pursuant to all
continuous programs of component replacement commenced within any
2-year period following August 24, 1982.

(5) MONITORING OF OPERATIONS. (a) The owner or operator subject to
the provisions of this section shall install, calibrate, maintain and oper-
ate a monitoring device for the continuous measurement of the change in
pressure of the gas stream through the scrubber for any affected facility
using a wet scrubber emission control device. The monitoring device
must be certified by the manufacturer to be accurate within + 250 pas-
cals (+ 1 inch water) gauge pressure and must be calibrateron an an-
nual fiasis in accordance with manufacturer's instructions.

(b) The owner or operator subject to the provisions of this section shall
install, calibrate, maintain and operate a monitoring device for the con-
tinuous measurement of the scrubbing liquid flow rate to a wet scrubber
for any affected facility using any type of wet scrubbing emission control
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device. The monitoring device must be certified by the manufacturer to
be accurate within + 5% of design scrubbing liquid flow rate and must
be calibrated on atTeast an annual basis in accordance with manufac-
turer's instructions.

(6) RECORDKEEFINC AND REPORTING, REQUIREMENTS. (a) The owner or
operator subject to the provisions of this section shall conduct a perform-
ance test and submit to the department a written report of the results of
the test as specified in s. NR 440.08 (1).

(b) During the initial performance test of a wet scrubber, and at least
weekly thereafter, the owner or operator shall record the measurements
of both the change in pressure of the gas stream across the scrubber and
the scrubbing liquid flow rate.

(c) After the initial performance test of a wet scrubber the owner or
operator shall submit semi-annual reports to the department of occur-
rences when the measurements of the scrubber pressure loss (or gain) and
liquid flow rate differ by more than ± 30% from those measurements
recorded during the most recent performance test.

(d) The reports required under par. (c) shall be postmarked within 30
days following the end of the second and fourth calendar quarters.

(e) The requirements of this section remain in force until and unless
the department approves reporting requirements or an alternative
means of compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with this section.

(7) TEST METHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.08 (2), shall be used to determine
compliance with the standards prescribed under sub. (3) as follows:

1. Method 5 or 17 for concentration of particulate matter and associ-
ated moisture content;

2. Method 1 for sample and velocity traverses;

3. Method 2 for velocity and volumetric flow rate;

4. Method 3 for gas analysis;

5. Method 9 for measuring opacity from stack emissions and process
fugitive emissions.

(b) For Method 5 the following stipulations shall apply:

1. The sampling probe and filter holder may be operated without heat- 	 {
ers if the gas stream being sampled is at ambient temperature;

2. For gas streams above ambient temperature the sampling train shall
be operated with a probe and filter temperature slightly above the efflu-
ent temperature (up to a minimum filter temperature of 121°C (250°F) in
order to prevent water condensation on the filter;

S. The minimum sample volume shall be 1.7 dscm (60 dscf).
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(c) For Method 9 the following stipulation shall apply: the observer
shall read opacity only when emissions are clearly identified as emanat-
ing solely from the affected facility being observed,

History: Cr. Register, September, 1986, No. 369, eff.10-1-86.

NR 440.61 Pressure sensitive tape and label surface coating operations.
(1) APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The af-
fected facility to which the provisions of this section apply is each coat-
ing line used in the manufacture of pressure sensitive tape and label ma-
terials.

(b) Any affected facility which inputs to the coating process 46 Mg of
VOC or less per 12 month period is not subject to the emission limits of
sub. (3) (a) however, the affected facility is subject to the requirements
of all other applicable subsections of this section. If the amount of VOC
input exceeds 45 Mg per 12 month period the coating line will become
subject to sub. (3) (a) and all other subsections of this section.

(c) This section applies to any affected facility which begins construc-
tion, modification, or reconstruction after December 30, 1980.

(2) DEFINITIONS AND SYMBOLS, (a) As used in this section all terms not
defined in this subsection have the meaning designated in s. NR 440.02,
unless the context requires otherwise.

1. "Coating line" means any number or combination of adhesive, re-
lease, or precoat coating applicators, flashoff areas and ovens which coat
a continuous web, located between a web unwind station and a web re-
wind station, to produce pressure sensitive tape and label materials.

3. "Coating solids applied" means the solids content of the coated ad-
hesive, release, or precoat as measured by Reference Method 24 of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17.

4. "Flashoff area" means the portion of a coating line after the coating
applicator and usually before the oven entrance.

5. "Fugitive volatile organic compounds" means any volatile organic
compounds which are emitted from the coating applicator and flashoff
areas and are not emitted in the oven.

6. "Hood or enclosure" means any device used to capture fugitive vol-
atile organic compounds.

7. "Oven" means a chamber which uses heat or irradiation to bake,
cure, polymerize, or dry a surface coating.

8. "precoat" means a coating operation in which a coating other than
an adhesive or release is applied to a surface during the production of a
pressure sensitive tape or label product.

9. "Solvent applied in the coating" means all organic solvent con-
tained in the adhesive, release and precoat formulations that is metered
into the coating applicator from the formulation area.

10. "Total enclosure" means a structure or building around the coat-
ing applicator and flashoff area or the entire coating line for the purpose
Of confining and totally capturing fugitive VOC emissions.

11. "VOC" means volatile organic compound.
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(b) As used in this section all symbols not defined in this subsection
have the meaning designated in s. NR 440.03.

1. "a" means the gas stream vents exiting the emission control device.

2. "b" means the gas stream vents entering the emission control de-
vice.

3."Caj" means the concentration of VOC (carbon equivalent) in each
gas stream (j) exiting the emission control device, in parts per million by
volume.

4. "Cbi" means the concentration of VO C (carbon equivalent) in each
gas stream (i) entering the emission control device, in parts per million
by volume.

b. "Cfk" means the concentration of VOC (carbon equivalent) in each
gas stream (k) emitted directly to the atmosphere, in parts per million by
volume.

6. "G" means the calculated weighted average mass (kg) of VOC per
mass (kg) of coating solids applied each calendar month.

7. "Mei" means the total mass (kg) of each coating (i) applied during
the calendar month as determined from facility records.

8. "Mr" means the total mass (kg) of solvent recovery for a calendar
month.

9. "Qaj" means the volumetric flow rate of each affluent gas stream (j)
exiting the emission control device, in dry standard cubic meters per
hour.

10. "Qbi" means the volumetric flow rate of each effluent gas stream (1)
entering the emission control device, in dry standard cubic meters per
hour.

11. "Qfk" means the volumetric flow rate of each effluent gas stream
(k) emitted to the atmosphere, in dry standard cubic meters per hour.

12. "R" means the overall VOC emission reduction achieved for a cal-
endar month (in percent).

13. "Rq" means the required overall VOC emission reduction (in per-
cent).

14. "Wof" means the weight fraction of organics applied of each coat-
ing (1) applied during a calendar month as determined from Reference
Method 24 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, or coating manufacturer's formulation data.

15. "Wsi" means the weight fraction of solids applied of each coating
(i) applied during a calendar month as determined from Reference
Method 24 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, or coating manufacturer's formulation data.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS. (a) On and after the
date on which the performance test required by s. NR 440.08 has been
completed each owner or operator subject to this section may:
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1. Cause the discharge into the atmosphere from an affected facility
not more than 0.20 kg VOC/kg of coating solids applied as calculated on
a weighted average basis for one calendar month; or

2. Demonstrate for each affected facility;

t
a. A 90% overall VOC emission reduction as calculated over calendar

months; or

b. The percent overall VOC emission reduction specified in sub. (4) (b)
as calculated over a calendar month.

(4) COMPLIANCE PROVISIONS, (a) To determine compliance with sub.
(3) the owner or operator of the affected facility shall calculate a
weighted average of the mass of solvent used per mass of coating solids
applied for one calendar month period according to the following proce-
dures:

1.Determine the weight fraction of organics and the weight fraction of
solids of each coating applied by using Reference Method 24 of 40 C.F.R.
pt. 60, Appendix A, incorporated by reference in s. NR 440.17, or by the
coating manufacturer's formulation data.

2. Compute the weighted average by the following equation:

n
E Wof MCI

G= i=1
n
E Wsi MCI
i=1

3. For each affected facility where the value of G is less than or equal to
0,20 Kg VOC per Kg of coating solids applied the affected facility is in
compliance with sub. (3) (a) 1.

(b) To determine compliance with sub. (a) 2. the owner or operator
shall calculate the required overall VOC emission reduction according to
the following equation:

Rq =	 G — 0.20	 x 100
G

If Rq is less than or equal to 90% the required overall VOC emission
reduction. is Rq. If Rq is greater than 90% the required overall VOC
emission reduction is 90%.

(c) Where the compliance with the emission limits specified in sub. (3)
(a) 2. is achieved through the use of a solvent recovery system the owner
or operator shall determine the overall VOC emission reduction for a one
calendar month period by the following equation:

R =	 Mr	 x 100
n
E Wof MCI
i=1

If the R value is equal to or greater than the Rq value specified in par.
(b) compliance with sub. (3) (a) 2. is demonstrated.
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(d) Whore compliance with the emission limit specified in sub. (3) (a)
2, is achieved through the use of a solvent destruction device the owner
or operator shall determine calendar monthly compliance by comparing
the monthly required overall VOC emission reduction specified in par.
(b) to the overall VOC emission reduction demonstrated in the most re-
cent performance test which complied with sub. (3) (a) 2. If the monthly
required overall VOC emission reduction is less than or equal to the over-
all VOC reduction of the most recent performance test the affected facil-
ity is in compliance with sub. (3) (a) 2.

(e) Where compliance with sub. (3) (a) 2. is achieved through the use
of a solvent destruction device the owner or operator shall continuously
record the destruction device combustion temperature during coating
operations for thermal incineration destruction devices or the gas tem-
perature upstream and downstream of the incinerator catalyst bed dur-
ing coating operations for catalytic incineration destruction devices. For
thermal incineration destruction devices the owner or operator shall
record all 3-hour periods (during actual coating operations) during which
the average temperature of the device is more than 28°C (50°F) below the
average temperature of the device during the most recent performance
test complying with sub. (3) (a) 2. For catalytic incineration destruction
devices the owner or operator shall record all 3-hour periods (during ac-
tual coating operations) during which the average temperature of the
device immediately before the catalyst bed is more than 38°C (100°F)
below the average temperature of the device during the most recent per-
formance test complying with sub. (3) (a) 2. and all 3-hour periods (dur-
ing actual coating operations) during which the average temperature dif-
ference across the catalyst bed is less than 80% of the average
temperature difference of the device during the most recent test comply-
ing with sub. (3) (a) 2.

(f) .After the initial performance test required for all affected facilities
under s. NR 440.08, compliance with the VOC emission limitation and
percentage reduction requirements under sub. (3) is based on the average
emission reduction for one calendar month. A separate compliance test is
completed at the end of each calendar month after the initial perform-
ance test and a new calendar month's average VO C emission reduction is
calculated to show compliance with the standard.

(g) If a common emission control device is used to recover or destroy
solvent from more than one affected facility the performance of that con-
trol device is assumed to be equal for each of the affected facilities. Com-
plianco with sub. (3) (a) 2. is determined by the methods specified in
pars. (c) and (d) and is performed simultaneously on all affected facili-
ties.

(h) If a common emission control device is used to recover solvent from
an existing facility (or facilities) as well as from an affected facility (or
facilities) the overall VOC emission reduction for the affected facility (or
facilities) for the purpose of compliance, shall be determined by the fol-
lowing procedures:

1. The owner or operator of the existing facility (or facilities) shall de-
termine the mass of solvent recovery for a calendar month period from
the existing facility (or facilities) prior to the connection of the affected
facility (or facilities) to the emission control device.
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES 	 385
NR 440

2. The affected facility (or facilities) shall then be connected to the
emission control device.

3. The owner or operator shall determine the total mass of solvent re-
covery from both the existing and affected facilities over a calendar
month period. The mass of solvent determined in subd. 1. from the ex-
isting facility shall be subtracted from the total mass of recovery solvent
to obtain the mass of solvent recovery from the affected facility (or facili-
ties). The overall VOC emission reduction of the affected facility (or fa-
cilities) can then be determined as specified in par. (c).

(i) If a common emission control device is used to destruct solvent
from an existing facility (or facilities) as well as from an affected facility
(or facilities) the overall VO C emission reduction for the affected facility
(or facilities), for the purpose of compliance, shall be determined by the
following procedures;

1.The owner or operator shall operate the emission control device with
both the existing and affected facilities connected,

2. The concentration of VOC (in parts per million by volume) after the
common emission control device shall be determined as specified in sub.
(5 ) (c)•

(j) Startups and shutdowns are normal operation for this source cate-
gory. Emissions from these operations are to be included when determin-
ing if the standard specified at sub. (3) (a) 2. is being attained.

(5) PERFORMANCE TEST PROCEDURES. (a) The performance test for af-
fected facilities complying with sub. (3) without the use of add-on con-
trols shall be identical to the procedures specified in sub. (4) (a).

(b) The performance test for affected facilities controlled by a solvent
recovery device shall be conducted as follows;

1.The performance test shall be a one calendar month test and not the
average of three runs as specified in s. NR 440.08 (5).

2. The weighted average mass of VOC per mass of coating solids ap-
plied for a one calendar month period shall be determined as specified in
sub. (4) (a) 2.

3. Calculate the.required percent overall VOC emission reduction as
specified in sub. (4) (b).

4. Inventory VOC usage and VOC recovery for a one calendar month
period.

5. Determine the percent overall VOC emission reduction as specified
in sub. (4) (c).

f	 (c) The performance test for affected facilities controlled by a solvent
destruction device shall be conducted as follows;

1. The performance of the solvent destruction device shall be deter-
mined by averaging the results of three test runs as specified in s. NR
440.08(5).

2. Determine for each affected facility prior to each test run the
weighted average mass of VOC per mass of coating solids applied being
used at the facility. The weighted average shall be determined as speci-
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fled in sub. (4) (a). In this application the quantities of Wof, Wsi and Mci
shall be determined for the time period of each test run and not a calen-
dar month as specified in sub. (2).

3. Calculate the required percent overall VOC emission reduction as
specified in sub. (4) (b).

4. Determine the percent overall VOC emissions reduction of the sol-
vent destruction device by the following equation and procedures;

n	 m
E	 Qbi Chi —	 E	 Qaj Caj

	

R= i=1	 i =1	 x 100
n	 p
E	 Qbi Chi +	 E	 Qf k Cf k

	

i=1	 k=1

a. The owner or operator of the affected facility shall construct the
overall VOC emission reduction system so that all volumetric flow rates
and total VOC emissions can be accurately determined by the applicable
test methods and procedures specified in sub. (7) (b).

b. The owner or operator of an affected facility shall construct a tem-
porary total enclosure around the coating line applicator and flashoff
area during the performance test for the purpose of capturing fugitive
VOC emissions. If a permanent total enclosure exists in the affected facil-
ity prior to the performance test and the department is satisfied that the
enclosure is totally capturing fugitive VOC emissions then no additional
total enclosure will be required for the performance test.

c. For each affected facility where the value of R is greater than or
equal to the value Rq calculated in sub. (4) (b) compliance with sub. (3)
(a) 2. is demonstrated.

(6) MONITORING OF OPERATIONS AND RECORDKEEPING. (a) The owner
or operator of an affected facility subject to this section shall maintain a
calendar month record of all coatings used and the results of the refer-
ence test methods specified in sub, (7) (a) or the manufacturer's formula-
tion data used for determining the VOC content of those coatings.

(b) The owner or operator of an affected facility controlled by a sol-
vent recovery device shall maintain a calendar month record of the
amount of solvent applied in the coating at each affected facility.

(c) The owner or operator of an affected facility controlled by a solvent
recovery device shall install, calibrate, maintain and operate a monitor-
ing device for indicating the cumulative amount of solvent recovery by
the device over a calendar month period. The monitoring device shall be
accurate within + 2.0%. The owner or operator shall maintain a calen-
dar month recorTof the amount of solvent recovery by the device.

(d) The owner or operator of an affected facility operating at the con-
ditions specified in sub. (1) (b) shall maintain a 12 month record of the
amount of solvent applied in the coating at the facility.

(e) The owner or operator of an affected facility controlled by a ther-
mal incineration solvent destruction device shall install, calibrate, main-
tain and operate a monitoring device which continuously indicates and
records the temperature of the solvent destruction device's exhaust
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gases. The monitoring device shall have an accuracy of the greater of
f 0.75% of the temperature being measured expressed in degrees Cel-
ts us or + 2.5°C.

(f) The owner or operator of an affected facility controlled by a cata-
lytic incinerator solvent destruction device shall install, calibrate, main-
tain, and operate a monitoring device which continuously indicates and
records the gas temperature both upstream and downstream of the cata-
lyst bed.

(g) The owner or operator of an affected facility controlled by a solvent
destruction device which uses a hood or enclosure to capture fugitive
VOC emissions shall install, calibrate, maintain and operate a monitor-
ing device which continuously indicates that the hood or enclosure is op-
erating. No continuous monitor shall be required if the owner or operator
can demonstrate that the hood or enclosure system is interlocked with
the affected facility's oven recirculation air system.

(h) Records of the measurements required in subs. (4) and (6) must be
retained for at least two years following the date of the measurements.

(7) TEST METHODS AND PROCEDURES. (a) The VOC contents per unit of
coating solids applied and compliance with sub. (3) (a) 1. shall be deter-
mined by either Reference Method 24 of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17, and the equations specified in
sub. (4) or by manufacturer's formulation data. In the event of any in-
consistency between a Method 24 test and manufacturer's formulation
data the Method 24 test will govern. The department may require an
owner or operator to perform Method 24 tests during such months as it
deems appropriate. For Reference Method 24 the coating sample must
be a one liter sample taken into a one liter container at a point where the
sample will be representative of the coating applied to the web substrate.

(b) Reference Method 25 of 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 440.17, shall be used to determine the VOC
concentration, in parts per million by volume, of each effluent gas stream
entering and exiting the solvent destruction device or its equivalent and
each effluent gas stream emitted directly to the atmosphere. Reference
Methods 1, 2, 3, and 4 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17, shall be used to determine the sampling loca-
tion, volumetric flowrate, molecular weight and moisture of all sampled
gas streams. For Reference Method 26 the sampling time for each of
three runs must be at least 1 hour. The minimum sampling volume must
be 0.003 dscm except that shorter sampling times or smaller volumes,
when necessitated by process variables or other factors, may be ap-
proved by the department,

(c) If the owner or operator can demonstrate to the department's satis-
faction that testing of representative stacks yields results comparable to
those that would be obtained by testing all stacks the department will
approve testing of representative stacks on a case-by-case basis.

(8) REPORTING REQUIREMENTS. (a) For all affected facilities subject to
compliance with sub. (3) the performance test data and results from the
performance test shall be submitted to the department as specified in s.
NR 440.08 (1).
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(b) The owner or operator of each affected facility shall submit semi-
annual reports to the department of exceedances of the following:

1. The VOC emission limits specified in sub. (4), and

2. The incinerator temperature drops as defined under sub. (4) (e). The
reports required under par. (b) shall be postmarked within 30 days fol-
lowing the end of the second and fourth calendar quarters.

(c) The requirements of this section remain in force until and unless
the department approves reporting requirements or an alternative
means of compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with this section.

History: Or. Register, September, 1986, No. 369, e€f. 16-1-86.

NR 440.62 Equipment leaks of VOC in the synthetic organic chemicals
manufacturing industry. (1) APPLICABILITY AND DESIGNATION OF AF-
FECTED FACILITY. (a) 1. The provisions of this section apply to affected
facilities in the synthetic organic chemicals manufacturing industry.

2. The group of all equipment (defined in sub. (2) ) within a process
unit is an affected facility.

(b) Any affected facility under par. (a) that commences construction
or modification after January 5, 1981, shall be subject to the require
menu of this section.

(c) Addition or replacement of equipment for the purpose of process
improvement which is accomplished without a capital expenditure shall
not by itself be considered a modification under this section.

(d) 1. If an owner or operator applies for one of the exemptions in this
paragraph the owner or operator shall maintain records as required in
sub. (7) (i).

2. Any affected facility that has the design capacity to produce less
than 1,000 Mg/yr is exempt from sub. (3).

3. If an affected facility produces heavy liquid chemicals only from
heavy liquid feed or raw materials it is exempt from sub. (3).

4. Any affected facility that produces beverage alcohol is exempt from
sub. (3).

b. Any affected facility that has no equipment in VOC service is ex-
empt from sub. (3).

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 440.02.

(a) "Capital expenditure" means, in addition to the definition in s. NR
440.02 (6), an expenditure for a physical or operational change to an ex-
isting facility that:

1. Exceeds P, the product of the facility's replacement cost, R, and an
adjusted annual asset guideline repair allowance, A, as reflected by the
following equation: P = R x A, where

a. The adjusted annual asset guideline repair allowance, A, is the prod-
uct of the percent of the replacement cost, Y, and the applicable basic
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annual asset guideline repair allowance, B, as reflected by the following
equation: A = Y x (B - 100);

b. The percent Y is determined from the following equation; Y = 1.0
-- 0.576 log X, where X is 1982 minus the year of construction; and

c. The applicable basic annual asset guideline repair allowance, B, is
selected from the following table consistent with the applicable section:

Table for Determining Applicable for B

Section application to facility 	 Value of B to be used in
equation

Sec. NR 440.75 .................................. 12.5
Sec. NR 440.76 .................................. 12.5
Sec. NR 440.66 ......... .......................... 7.0
Sec. NR 440.77 .................................. 4.6

(b) "Closed vent system" means a system that is not open to the at-
mosphere and that is composed of piping, connections and, if necessary,
flow inducing devices that transport gas or vapor from a piece or pieces of
equipment to a control device.

(c) "Connector" means flanged, screwed, welded, or other joined fit-
tings used to connect two pipe lines or a pipe line and a piece of process
equipment.

(d) "Control device" means an enclosed combustion device, vapor re-
covery system, or flare.

(e) "Distance piece" means an open or enclosed casing through which
the piston rod travels, separating the . compressor cylinder from the
crankcase.

(f) "Double block and bleed system" means two blocks valves con-
nected in series with a bleed valve or line that can vent the line between
the two block valves.

(g) "Equipment" means each pump, compressor, pressure relief de-
vice, sampling connection system, open-ended valve or line, valve and
flange or other connection in VOC service and any devices or systems
required by this section,

(h) "First attempt at repair" means to take rapid action for the pur-
pose of stopping or reducing leakage of organic material to atmosphere
using best practices.

(i) "In gas/vapor service" means that the piece of equipment contains
process fluid that is in the gaseous state at operating conditions.

(j) "In heavy liquid service" means that the piece of equipment is not
in gas vapor service or in light liquid service.

(k) "In light liquid service" means that the piece of equipment con-
tains a liquid that meets the conditions specified in sub. (6) (e).
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(1) "Liquids dripping" means any visible leakage from the seal includ-
ing spraying, misting, clouding and ice formation.

(m) "Open-ended valve or line" means any valve, except safety relief
valves, having one side of the valve seat in contact with process fluid and
one side. open to the atmosphere, either directly or through open piping.

(n) "Pressure release" means the emission of materials resulting from
system pressure being greater than set pressure of the pressure relief de-
vice.

(o) "Process improvement" means routine changes made for safety
and occupational health requirements, for energy savings, for better util-
ity, for ease of maintenance and operation, for correction of design defi-
ciencies, for bottleneck removal, for changing product requirements, or
for environmental control.

(p) "Process unit" means components assembled to produce, as inter-
mediate or final products, one or more of the chemicals listed in Table A
of sub. (10). A process unit can operate independently if supplied with
sufficient feed or raw materials and sufficient storage facilities for the
product.

(q) "Process unit shutdown" means a work practice or operational
procedure that stops production from a process unit or part of a process
unit. An unscheduled work practice or operational procedure that stops
production from a process unit or part of a process unit for less than 24
hours is not a process unit shutdown. The use of spare equipment and
technically feasible bypassing of equipment without stopping production
are not process unit shutdowns.

(r) "Quarter" means a 3-month period; the first quarter concludes on
the last full month during the 180 days following initial startup.

(s) "Repaired" means that equipment is adjusted, or otherwise al-
tered, in order to eliminate a leak as indicated by one of the following: an
instrument reading of 10,000 ppm or greater, indication of liquids drip-
ping, or indication by a sensor that a seal or barrier fluid system has
failed.

`(t) "Replacement cost" means the capital needed to purchase all the
depreciable components in a facility.

(u) "Sensor" means a device that measures a physical quantity such as
temperature, pressure, flow rate, pH, or liquid level.

(v) "In-situ sampling systems" means nonextractive samplers or in-
line samplers,

(w) "Synthetic organic chemicals manufacturing industy" means the
industry that produces, as intermediates or final products, one or more of
the chemicals listed in Table A of sub. (10).

(x) In-vacuum service means that equipment is operating at an in-
ternal pressure which is at least 5 kilopascals (kPa) below ambient pres-
sure.

(y) "Volatile organic compounds" or VOC means, for the purpose of
this section, any reactive organic compounds as defined in s. NR 440.02
(35),
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(z) "In VOC service" means that the piece of equipment contains or
contacts a process fluid that is at least 10% VOC by weight. (The provi-
sions of sub. (6) (d) specify how to determine that a piece of equipment is
not in VOC service.)

(3) STANDARDS. (a) General. 1. Each owner or operator subject to the
provisions of this section shall demonstrate compliance with the require-
ments of pars. (a) to (j) for all equipment within 180 days of initial star-
tup.

2. Compliance with pars. (a) to (j) will be determined by review of
records and reports, review of performance test results and inspection
using the methods and procedures specified in sub. (6).

3. a, An owner or operator may request a determination of equivalence
of a means of emission limitation to the requirements of par. (b), (c), (e),
(f), (g), (h) or (j) as provided in sub. (5).

b. If the department makes a determination that a means of emission
limitation is at least equivalent to the requirements of par. (b), (c), (e),
(f), (g), (h) or (j) an owner or operator shall comply with the require-
ments of that determination.

4. Equipment that is in vacuum service is excluded from the require-
ments of pars. (b) to (j) if it is identified as required in sub. (7) (e) 5.

(b) Pumps in light liquid. 1. a. Each pump in light liquid service shall
be monitored monthly to detect leaks by the methods specified in sub. (6)
(b), except as provided in par. (a) 3. and subds. 4., 5. and 6.

b. Each pump in light liquid service shall be checked by visual inspec-
tion each calendar week for indications of liquids dripping from the
PUMP seal.

2. a. If an instrument reading of 10,000 ppm or greater is measured a
leak is detected.

b. If there are indications of liquids dripping from the pump seal a leak
is detected.

3. a. When a leak is detected it shall be repaired as soon 'as practicable
but not later than 15 calendar days after it is detected, except as pro-
vided in par. (i).

b. A first attempt at repair shall be made no later than 5 calendar days
after each leak is detected.

4. Each pump equipped with a dual mechanical seal system that includes
a barrier fluid system is exempt from the requirements of subd. 1. pro-
vided the following requirements are met:

a. Each dual mechanical seal system is:

1) Operated with the barrier fluid at a pressure that is at all times
greater than the pump stuffing box pressure; or

2) Equipment with a barrier fluid degassing reservoir that is connected
by a dosed vent system to a control device that complies with the re-
quirements of par. (j); or
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3) Equipped with a system that purges the barrier fluid into a process
stream with a zero VOC emissions to the atmosphere.

b. The barrier fluid system is in heavy liquid service or is not in VOC
service.

c. Each barrier fluid system is equipped with a sensor that will detect
failure of the seal system, the barrier fluid system, or both,

d. Each pump is checked by visual inspection each calendar week for
indications of liquids dripping from the pump seals,

e, 1) Each sensor as described in subpar. c. is checked daily or is
equipped with an audible alarm, and

2) The owner or operator determines, based on design considerations
and operating experience, a criterion that indicates failure of the seal sys-
tem, the barrier fluid system, or both.

L 1) If there are indications of liquids dripping from the pump seal or
the sensor indicates failure of the seal system, the barrier fluid system, or
both based on the criterion determined in subpar. e. 2) a Ieak is detected.

2) When a leak is detected it shall be repaired as soon as practicable
but no later than 15 calendar days after it is detected, except as provided
in par, (i),

3) A first attempt at repair shall be made no later than 6 calendar days
after each leak is detected,

5. Any pump that is designated as described in subs. (7) (e) 1, and 2.
for no detectable.emission, as indicated by an instrument reading of less
than 500 ppm above background, is exempt from the requirements of
subds, 1., 3. and 4. if the pump:

a. Has no externally actuated shaft penetrating the pump housing,

b. Is demonstrated to be operating with no detectable emissions as in-
dicated by an instrument reading of less than 500 ppm above ground as
measured by the methods specified in sub. (6) (c), and

c. Is tested for compliance with sub. (6) (e) 2. Initially upon designa-
tion, annually and at other times requested by the department.

6, If any pump is equipped with a closed vent system capable of cap-
turing and transporting any leakage from the seal or seals to a control
device that complies with the requirements of par. (j) it is exempt from
the requirements of subds. 1. to 5.

(c) Compressors, 1. Each compressor shall be equipped with a seal sys-
tem that includes a barrier fluid system that prevents leakage of VOC to
the atmosphere, except as provided in par. (a) 3, and subds. 8. and 9.

2. Each compressor seal system as required in subd. 1, shall be:

a. Operated with a barrier fluid at a pressure that is greater than the
compressor stuffing box pressure; or

b. Equipped with a barrier fluid system that is connected by a closed
vent system to a control device that complies with the requirements of
par. (j); or
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c. Equipped with a system that purges the barrier fluid into a process
stream with zero VOC emissions to the atmosphere.

3. The barrier fluid system shall be in heavy liquid service or shall not
be in VOC service.

4. Each barrier fluid system as described in subd. 1. shall be equipped
with a sensor that will detect failure of the seal system, barrier fluid sys-
tem, or both.

5. a. Each . sensor as required in subd. 4. shall be checked daily or shall
be equipped with an audible alarm.

b. The owner or operator shall determine, based on design considera-
tions and operating experience, a criterion that indicates failure of the
seal system, the barrier fluid system, or both.

6. If the sensor indicates failure of the seal system, the barrier system,
or both based on the criterion determined under subd. 5. b. a leak is de-
tected.

7. a. When a leak is detected it shall be repaired as soon as practicable,
but not later than 15 calendar days after it is detected, except as pro-
vided in par. 0).

b. A first attempt at repair shall be made no later than 5 calendar days
after each leak is detected.

8. A compressor is exempt from the requirements of subds. 1. and 2. if
it is equipped with a closed vent system capable of capturing and trans-
porting any leakage from the seal to a control device that complies with
the requirements of par. (j), except as provided in subd. 9.

9. Any compressor that is designated as described in sub. (7) (e) 1. and
2. for no detectable emissions, as indicated by an instrument reading of
less than 500 ppm above background, is exempt from the requirements of
subds. 1. to 8. if the compressor:

a. Is demonstrated to be operating with no detectable emissions as in-
dicated by an instrument reading of less than 500 ppm above back-
ground, as measured by the methods specified in sub. (6) (c); and

b. Is tested for compliance with sub par. a. initially upon designation,
annually and at other times requested by the department.

10. Any existing reciprocating compressor in a process unit which be-
comes an affected facility under provisions of s. NR 440.14 or 440.15 is
exempt from subds. 1., 2., 3., 4., 5. and 8. provided the owner or operator
demonstrates that recasting the distance piece or replacing the compres-
sor are the only options available to bring the compressor into compli-
ance with the provisions of subds. 1., 2., 3., 4., 5. and 8.

(d) Pressure relief devices in gas/vapor service. 1. Except during pres-
sure releases, each pressure relief device in gas/vapor service shall be op-
erated with no detectable emissions as indicated by an instrument read-
ing of less than 500 ppm above background, as determined by the
methods specified in sub. (6) (c).

2. a. After each pressure release the pressure relief device shall be re-
turned to a condition of no detectable emissions, as indicated by an in-
strument reading of less than 500 ppm above background, as soon as
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practicable but no later than b calendar days after the pressure release,
as provided in par. (i).

b. No later than 5 calendar days after the pressure release the pressure
relief device shall be monitored to confirm the conditions of no detectable
emissions, as indicated by an instrument reading of less than 500 ppm
above background, by the methods specified in sub. (6) (c).

3. Any pressure relief device that is equipped with a closed vent system
capable of capturing and transporting leakage through the pressure relief
device to a control device as described in par. (j) is exempted from the
requirements of this paragraph.

(e) Sampling connection systems. 1. Each sampling connection system
shall be equipped with a closed purge system or closed vent system, ex-
cept as provided in par. (a) 3.

2. Each closed purge system or closed system as required in subd. 1.
shall:

a. Return the purged process fluid directly to the process line with zero
VOC emissions to the atmosphere; or

b. Collect and recycle the purged process fluid with zero VOC emis-
sions to the atmosphere; or

c. Be designed and operated to capture and transport all the purged
process fluid to a control device that complies with the requirements of
par. (j).

3. In situ-sampling systems are exempt from subd. 1. and 2.

(f) Open-ended valves or lines. 1. a. Each open-ended valve or line
shall be equipped with a cap, blind flange, plug, or a second valve, except
as provided in par. (a) 3.

b. The cap, blind flange, plug, or second valve shall seal the open end at
all times except during operations requiring process fluid flow through
the open-ended valve or line.

2. Each open-ended valve or line equipped with a second valve shall be
operated with a second valve shall be operated in a manner such that the
valve on the process fluid end is closed before the second valve is closed.

3. When a double block-and-bleed system is being used the bleed valve
or line may remain open during operations that require venting the line
between the block valves but shall comply with subd. 1. at all times.

(g) Valves in gas vapor service in light liquid service. 1. Each valve
shall be monitored monthly to detect leaks by the methods specified in
sub. (6) (b) and shall comply with subds, 2. to 5„ except as provided in
subds. 6., 7. and $„ subs. (4) (a) and (b) and par. (a) 3.

,2. In an instrument reading of 10,000 ppm or greater is measured a
leak is detected.

3. a. Any valve for which a leak is not detected for 2 successive months
may be monitored the first month of every quarter, beginning with the
next quarter, until a leak is detected.
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b. If a leak is detected the valve shall be monitored monthly until a
leak is not detected for 2 successive months.

4. a. When a leak is detected it shall be repaired as soon as practicable,
but no later than 15 calendar days after the leak is detected, except as
provided in par. (1).

b. A first attempt at repair shall be made no later than 5 calendar days
after each leak is detected.

5. First attempts at repair include, but are not limited to, the following
best practices where practicable:

a. Tightening of bonnet bolts;

b. Replacement of bonnet bolts;

c. Tightening of packing gland nuts;

d. Injection of lubricant into lubricated packing.

6. Any valve that is designated as described in sub. (7) (e) 2. for no
detectable emissions, as indicated by an instrument reading of less than
500 ppm above background, is exempt from the requirements of subd. 1.
if the valve:

a. Has no external actuating mechanism in contact with the process
fluid;

b. Is operated with emission less than 500 ppm above background as
determined by the method specified in sub. (6) (c), and

c. Is tested for compliance with subd. 6. b. initially upon designation,
annually, and at other times requested by the department.

7. Any valve that is designated as described in sub. (7) (f) 2, as a diffi-
cult-to-monitor valve is exempt from the requirements of subd. 1. if:

a. The owner or operator of the valve demonstrates that the valve is
unsafe to monitor because monitoring personnel would be exposed to an
immediate danger as a consequence of complying with subd. 1., and

b. The owner or operator of the valve adheres to a written plan that
requires monitoring of the valve as frequently as practicable during safe-
to-monitor times.

8. Any valve that is designated as described in sub. (7) (f) 2. as a diffi-
cult-to-monitor valve, is exempt from the requirements of subd. 1. if:

a. The owner or operator of the valve demonstrates that the valve can-
not be monitored without elevating the monitoring personnel more than
2 meters above a support surface.

b. The process unit within which the valve is located either becomes an
affected facility through s. NR 440.14 or 440.15, or the owner or operator
designates less than 3.0% of the total number of valves as difficult-to-
monitor, and

c. The owner or operator of the valve follows a written plan that re-
quires monitoring of the valve at least once per calendar year.
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(h) Pumps and valves in heavy liquid service, pressure relief devices in
light liquid or heavy liquid service and flanges and other connectors. 1.
Pumps and valves in heavy liquid service, pressure relief devices in light
liquid or heavy liquid service and flanges and other connectors shall be
monitored within 5 days by the method specified in sub. (6) (b) if evi-
dence of a potential leak is found by visual, audible, olfactory, or any
other detection method.

2. If an instrument reading of 10,000 ppm or greater is measured a leak
is detected.

3. a. When a leak is detected it shall be repaired as soon as practicable
but not later than 15 calendar days after it is detected, except as pro-
vided in par. (i).

b. The first attempt at repair shall be made no later than 5 calendar
days after each leak is detected.

4. First attempts at repair include, but are not limited to, the best
practices described under par. (g) 5.

(i) Delay of repair, 1. Delay of repair of equipment for which leaks
have been detected will be allowed if the repair is technically infeasible
without a process unit shutdown. Repair of this equipment shall occur
before the end of the next process unit shutdown.

2. Delay of repair of equipment will be allowed for equipment which is
isolated from the process and which does not remain in VOC service.

3. Delay of repair for valves will be allowed if:

a. The owner or operator demonstrates that emissions of purged mate-
rial resulting from immediate repair are greater than the fugitive emis-
sions likely to result from delay of repair, and

b. When repair procedures are effected, the purged material is collected
and destroyed or recovered in a control device complying with par, (j).

4. Delay of repair for pumps will be allowed if:

a. Repair requires the use of a dual mechanical seal system that in-
cludes a barrier fluid system, and

b. Repair is completed as soon as practicable but not later than 6
months after the leak was detected.

5. Delay of repair beyond a process unit shutdown will be allowed for a
valve if valve assembly replacement is necessary during the process unit
shutdown, valve assembly supplies have been depleted and valve assem-
bly supplies had been sufficiently stocked before the supplies were de-
pleted. Delay of repair beyond the next process unit shutdown will not be
allowed unless the next process unit shutdown occurs sooner than 6
months after the first process unit shutdown.

(j) Closed vent systems and control devices. 1. Owners or operators of
closed vent systems and control devices used to comply with provisions
of this section shall comply with the provisions of this paragraph.

2. Vapor recovery systems (e,g., condensers and adsorbers) shall be
designed and operated to recover the VOC emissions vented to them
with an efficiency of 95% or greater.
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3. Enclosed combustion devices shall be designed and operated to re-
duce the VOC emissions vented to them with an efficiency of 95% or
greater or to provide a minimum residence time of 0.76 seconds at a mini-
mum temperature of 816°C.

4, a. Flares shall be designed for and operated with no visible emissions
as determined by the methods specified in sub. (6) (g), except for periods
not to exceed a total of 5 minutes during any 2 consecutive hours.

2. Flares shall be operated with a flame present at all times, as deter-
mined by the methods specified in sub. (6) (g).

c. Flares shall be used only with the net heating value of the gas being
combusted being 112 MJ/scm (300 BTU/scf) or greater if the flare is
steam-assisted or air-assisted; or with the net heating value of the gas
being combusted being 7.45 MJ/scm or greater if the flare is nonassisted.
The net heating value of the gas being combusted shall be determined by
the methods specified in sub. (6) (g).

d. Steam-assisted and nonassisted flare shall be designed for and oper-
ated with an exit velocity, as determined by the methods specified in sub.
(6) (g) 4., of less than 18 m/sec (60 ft./sec.).

e. Flares used to comply with this subpart shall be steam-assisted; air-
assisted, or nonassisted.

f. Air-assisted flares shall be designed and operated with an exit veloc-
ity less than the velocity Vmax, as determined by the methods specified
in sub. (6) (g) 5.

5. Owners or operators of control devices used to comply with the pro-
visions of this section shall monitor these control devices to ensure that
they are operated and maintained in conformance with their designs.

6. a. Closed vent system shall be designed and operated with no detect-
able emissions, as indicated by an instrument reading of less than 500
ppm above background and visual inspections, as determined by the
methods specified in.sub. (6) (c).

b. Closed vent systems shall be monitored to determine compliance
with this section initially in accordance with s, NR 440.08, annually and
at other times requested by the department.

7. Closed vent systems and control devices used to comply with provi-
sions of this section shall be operated at all times when emissions may be
vented to them.

(4) ALTERNATIVE STANDARDS FOR VALVES. (a) Allowable percentage of
valves leaking. 1. An owner or operator may elect to comply with an
allowable percentage of valves leaking of equal to or less than 2.0%.

2. The following requirements shall be net if an owner or operator
wishes to comply with an allowable percentage of valves leaking:

a. An owner or operator must notify the department that the owner or
operator has elected to comply with the allowable percentage of valves
leaking before implementing this alternative standard, as specified in
sub. (8) (b).
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b. A performance test as specified in subd. 3. shall be conducted ini-
tially upon designation, annually, and at other times requested by the
department.	 a

c. If a valve leak is detected it shall be repaired in accordance with
subs. (3) (g) 4. and 5.

3. Performance tests shall be conducted in the following manner:

a. All valves in gas vapor and light liquid service within the affected
facility shall be monitored within 1 week by the methods specified in sub.
(6) (b).

b. If an instrument reading of 10,000 ppm or greater is measured a leak
is detected.

c. The leak percentage shall be determined by dividing the number of
valves for which leaks are detected by the number of valves in gas/vapor
and light liquid service within the affected facility.

4. Owners and operators who elect to comply with this alternative
standard shall not have an affected facility with a leak percentage
greater than 2.0 percent.

(b) Skip period leak detection and repair. 1. a. An owner or operator
may elect to comply with one of the alternative work practices specified
in subd. 2. b. and c.

b. An owner or operator shall comply initially with the requirements
for valves in gasIvapor service and valves in light liquid service, as de-
scribed in sub. (3) (g).

c. After 2 consecutive quarterly leak detection periods with the per-
cent of valves leaking equal to or less than 2.0 an owner or operator may
begin to skip 1 of the quarterly leak detection periods for the valves in
gas/vapor and light liquid service.

d. After 5 consecutive quarterly leak detection periods with the per-
cent of valves leaking equal to or less than 2.0 an owner or operator may
begin to skip 3 of the quarterly leak detection periods for the valves in
gas vapor and light liquid service.

e. I€ the percent of valves leaking is greater than 2.0 the owner or oper-
ator shall comply with the requirements as described in sub. (3) (g) but
can again elect to use this subsection.

L The percent of valves leaking shall be determined by dividing the
sum of valves found leaking during current monitoring and valves for
which repair has been delayed by the total number of valves subject to
the requirements of par. (b).

g. An owner or operator must keep a record of the percent of valves
found leaking during each leak detection period.

(5) EQUIVALENCE OF MEANS OF EMISSION LIMITATION. (a) Each owner
or operator subject to the provisions of this section may apply to the
department for determination of equivalence for any means of emission
limitation that achieves a reduction in emissions of VOC at least equiva-
lent to the reduction in emissions of VOC achieved by the controls re-
quired in this section.
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(b) Determination of equivalence to the equipment, design and opera-
tional requirements of this section will be evaluated by the following
guidelines:

1. Each owner or operator applying for an equivalence determination
shall be responsible for collecting and verifying test data to demonstrate
equivalence of means of emission limitation.

2. The department will compare test data for the means of emission
limitation to test data for the equipment, design and operational require-
ments.

3. The department may condition the approval of equivalence on re-
quirements that may be necessary to assure operation and maintenance
to achieve the same emission reduction as the equipment, design, and
operational requirements.

(c) Determination of equivalence to the required work practices in this
section will be evaluated by the following guidelines:

1. Each owner or operator applying for a determination of equivalence
shall be responsible for collecting and verifying test data to demonstrate
equivalence of an equivalent means of emission limitation.

2. For each affected facility for which a determination of equivalence is
requested the emission reduction achieved by the required work practice
shall be demonstrated.

3. For each affected facility for which a determination of equivalence is
requested the emission reduction achieved by the equivalent means of
emission limitation shall be demonstrated,

4. Each owner or operator applying for a determination of equivalence
shall commit in writing to work practices) that provide for emission re-
ductions equal to or greater than the emission reductions achieved by the
required work practice.

5. The department will compare the demonstrated emission reduction
for the equivalent means of emission limitation to the demonstrated
emission reduction for the required work practices and will consider the
commitment in par. (c) 4.

6. The department may condition the approval of equivalence on re-
quirements that may be necessary to assure operation and maintenance
to achieve the same emission reduction as the required work practice.

(d) An owner or operator may offer a unique approach to demonstrate
the equivalence of any equivalent means of emission limitation.

(e) 1. After a request for determination of equivalence is received the
department will publish a notice and provide the opportunity for public
hearing if the department judges that the request may be approved.

2. After notice and opportunity for public hearing the department will
determine the equivalence of a means of emission limitation.

3. Any equivalent means of emission limitations approved under this
section shall constitute a required work practice, equipment, design, or
operational standard within the meaning of Section 111 (h) (1) of the
Federal Clean Air Act.
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(f) 1. Manufacturers of equipment used to control equipment leaks of
VOC may apply to the department for determination of equivalence for
any equivalent means of emission limitation that achieves a reduction in
emissions of VOC achieved by the equipment, design and operational
requirements of this section.

2. The Department will make an equivalence determination according
to .the provisions of pars. (b), (c), (d) and (e).

(6) TEST METHODS AND PROCEDURES. (a) Each owner or operator sub-
ject to the provisions of this section shall comply with the test method
and procedure requirements provided in this subsection.

(b) Monitoring as required in subs. (3), (4) and (5) shall comply with
the following requirements;

1,Monitoring shall comply with Reference Method 21 of 40 C.F.R. pt.
60, Appendix A, incorporated by reference in s. NR 440.17.

2, The detection instrument shall meet the performance criteria of
Reference Method 21 of 40 C.F.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17.

3, The instrument shall be calibrated before use on each day of its use
by the methods specified in Method 21 of 40 C.F,R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17.

4. Calibration gases shall be:

a. Zero air (less than 10 ppm of hydrocarbon in air); and

b. A mixture of methane or n-hexane and air at a concentration of ap-
proximately, but less than 10,000 ppm methane or n-hexane.

5. The instrument probe shall be traversed around all potential leak
interfaces as close to the interface as possible as described in Reference
Method 21 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17.

(c) When equipment is tested for compliance with no detectable emis-
sions as required in subs. (3) (b) 5., (c) 9., (d), (g) 6. and (j) 5. the test
shall comply with the following requirements:

1. The requirements of pars. (b) 1, to 4, shall apply.

2. The background level shall be determined as set forth in Reference
Method 21 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17.

3. The instrument probe shall be traversed around all potential leak
interfaces as close to the interface as possible as described in Reference
Method 21 of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17.

4. The arithmetic difference between the maximum concentration indi-
cated by the instrument and the background level is compared with 500
ppm for determining compliance.

(d) 1. Each piece of equipment within a process unit is presumed to be
in VO C service unless an owner or operator demonstrates that the piece
of equipment is not in VOC service. For a piece of equipment to be con-
Register, September, 1986, Igo. 369



DEPARTMENT OF NATURAL RESOURCES	 401
NR 440

sidered not in VOC service it must be determined that the percent VOC
content can be reasonably expected never to exceed 10% by weight. For
purposes of determining the percent VOC content in the process fluid
that is contained in or contacts equipment procedures that conform to
the general methods described in ASTM E-260, E-168 or E-169 shall be
used. These ASTM methods are incorporated by reference in s. NR
440.17.

2. If an owner or operator decides to exclude nonreactive organic com-
pounds from the total quantity of organic compounds in determining the
percent of VOC content of the process fluid the exclusion will be allowed
if:

a. Those substances excluded are those considered as having negligible
photochemical reactivity by the department, and

b. The owner or operator demonstrates that the percent organic con-
tent, excluding nonreactive organic compounds, can be reasonably ex-
pected never to exceed 10% by weight.

3. a. An owner or operator may use engineering judgment rather than
the procedures in subds. 1 and 2, to demonstrate that the percent VOC
content clearly does not exceed 10% by weight provided that the engi-
neering judgment demonstrates that the VOC content clearly does not
exceed 10% by weight. When an owner or operator and the department .
do not agree on whether a piece of equipment is not in VOC service how-
ever, the procedures in subds. 1 and 2 shall be used to resolve the agree-
ments.

b. If an owner or operator determines that a piece of equipment is in.
VOC service, the determination can be revised only after following the
procedures in subds. 1. and 2.

(e) Equipment is in light liquid service if the following conditions ap-
ply:

1. The vapor pressure of one or more of the components is greater than
0.3 kPa at 20°C. Vapor pressures may be obtained from standard refer-
ence texts or may be determined by ASTM D-2879. This ASTM method
is incorporated by reference in s. NR 440.17.

2. The total concentration of the pure components having a vapor
pressure greater than 0.3 kPa at 20°C is equal to or greater than 20% by
weight; and

3. The fluid is a liquid at operating conditions.

(f) Samples used in conjunction with pars. (d), (e) and (g) shall be
representative of the process fluid that is contained in or contacts the
equipment or the gas being combusted in the flare.

(g) 1. Reference Method 22 in 40 C.F.R. pt. 60, Appendix A, incorpo-
rated by reference in s. NR 44017, shall be used to determine the compli-
ance of flares with the visible emission provisions of this section.

2. The presence of a flare pilot flame shall be monitored using a thermo-
couple or any other equivalent device to detect the presence of a flame.

3. The net heating value of the gas being combusted in a flare shall be
calculated using the following equation:
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n
HT = K E Ci Hi

i=1

where:

HT = Net heating value of the sample, M,I/scm; where the net en-
thalpy per mole of offgas is based on combustion at 26°C and 760 mm Hg
but the standard temperature for determining the volume corresponding
to one mole is 20%

	

K = Constant,	 1	 g mole	 MJ

	

1.740 x 10 - 7 	 ppm	 scm	 Kcal

where:

Standard temperature for g mole is 20°C
scm

Ci = Concentration of sample component i in ppm, as measured by
Reference Method 18 in 40 C.P.R. pt. 60, Appendix A, incorporated by
reference in s. NR 440.17 and ASTM D2604-67, incorporated by refer-
ence in s. NR 440,17.

Hi = Net heat of combustion of sample component i, Kcal/g mole.
The heats of combustion may be determined using ASTM D2382-76, in-
corporated by reference in s. NR 440.17, if published values are not
available or cannot be calculated.

4. The actual exit velocity of a flare shall be determined by dividing the
volumetric flow rate (in units of standard temperature and pressure), as
determined by Reference Method 2, 2A, 2C, or 2D of 40 C.F.R. pt. 60,
Appendix A, Incorporated by reference in s. NR 440.17, as appropriate;
by the unobstructed (free) cross sectional area of the flare tip.

b. The maximum permitted velocity, Vmax, for air-assisted flares shall
be determined by the following equation:

Vmax = 8.706 + 0.7084 (HT)

Vmax = maximum permitted velocity, m/sec.

8.706 = constant.

0.7084 = constant.

HT = the net heating value as determined in subd. 3.

(7) RECORDKEEPING REQUIREMENTS. (a) 1. Each owner or operator
subject to the provisions of this section shall comply with the record-
keeping requirements of this section.

2. An owner or operator of more than one affected facility subject to
the provisions of this section may comply with the recordkeeping re-
quirements for these facilities in one recordkeeping system if the system
identifies each record by each facility.

(b) When each leak is detected as specified in subs. (3) (b), (c), (g), (h)
and (4) (b) the following requirements apply:
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1. A weather proof and readily visible identification, marked with the
equipment identification number, shall be attached to the leaking equip-
ment.

2. The identification on a value may be removed after it has been moni-
tored for 2 successive months as specified in sub. (3) (g) 3. and no leak has
been detected during those 2 months.

3. The identification on equipment except on valve may be removed
after it has been repaired.

(c) When each leak is detected as specified in subs. (3) (b), (c), (g), (h)
and (4) (b) the following information shall be recorded in a log and shall
be kept for 2 years in a readily accessible location:

1. The instrument and operator identification numbers and the equip-
ment identification number.

2. The date the leak was detected and the dates each attempt to repair
the leak.

3. Repair methods applied in each attempt to repair the leak.

4. "Above 10,000" if the maximum instrument reading measured by
the methods specified in sub. (6) (a) after each repair attempt is equal to
or greater than 10,000 ppm,

5. "Repair delayed" and the reason for the delay if a leak is not re-
paired within 15 calendar days after discovery of the leak.

6. The signature of the owner or operator (or designate) whose decision
it was that repair could not be affected without a process shutdown.

7. The expected date of successful repair of the leak if a leak is not
repaired within 15 days,

8. Dates of process unit shutdown that occur while the equipment is
unrepaired.

9. The date of successful repair of the leak.

(d) The following information pertaining to the design requirements
for closed vent systems and control devices described in sub. (3) (j) shall
be recorded and kept in a readily accessible location:

1. Detailed schematics, design specifications and piping and instru-
mentation diagrams,

2. The dates and descriptions of any changes in the design specifica-
tions,

3. A description of the parameter or parameters monitored as required
in sub. (3) (j) 5., to ensure that control devices are operated and main-
tained in conformance with their design and an explanation of why that
parameter (or parameters) was selected for the monitoring.

4. Periods when the closed vent systems and control devices required
in sub. (3) (b), (c), (d) and (e) are not operated as designed, including
periods when a flare pilot light does not have a flame.

5. Dates of startups and shutdowns of the closed vent systems and
control devices required in sub. (3) (b), (c), (d) and (e).
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(e) The following information pertaining to all equipment subject to
the requirements in sub. (3) (a) to (j) shall be recorded in a log that is
kept in a readily accessible location:

1. A list of identification numbers for equipment subject to the require-
ments of this section.

2. a. A list of identification numbers for equipment that are designated
for no detectable emissions under the provisions of sub. (3) (b) 5., (c) 9.
and (g) 6.

b. The designation of equipment as subject to the requirements of sub.
(3) (b) 5., (c) 9., or (g) 6. shall be signed by the owner or operator.

3. A list of equipment identification numbers for pressure relief devices
required to comply with sub. (3) (d).

4. a. The dates of each compliance test as required in sub. (3) (b) 6., (c)
9., (d) and (g) 6.

b. The background level measured during each compliance test.

c. The maximum instrument reading measured at the equipment dur-
ing each compliance test.

5. A list of identification numbers for equipment in vacuum service.

(f) The following information pertaining to all valves subject to the
requirements of sub. (3) (g) 7. and 8. shall be recorded in a log that is
kept in a readily accessible location:

1. A list of identification numbers for valves that are designated as
unsafe-to-monitor, an explanation for each valve stating why the valve is
unsafe-to-monitor and the plan for monitoring each valve.

2. A list of identification numbers for valves that are designated as
difficult-to-monitor, an explanation for each valve stating why the valve
is difficult-to-monitor and the schedule for monitoring each valve.

(g) The following information shall be recorded for valves complying
with sub. (4) (b).

1. A schedule of monitoring.

2. The percent of valves found leaking during each monitoring period.

(h) The following information shall be recorded in a log that is kept in
a readily accessible location,

1. Design criterion required in sub. (3) (b) 4. e, and (c) 5. b. and expla-
nation of the design criterion; and

2. Any changes to this criterion and the reasons for the changes.

(i) The following information shall be recorded in a log that is kept in a
readily accessible location for use in determining exemptions as provided
in sub. (1) (d):

1. An analysis demonstrating the design capacity of the affected facil-
ity,
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2. A statement listing the feed or raw materials and products from the
affected facilities and an analysis demonstrating whether these chemicals
are heavy liquids or beverage alcohol, and

3. An analysis demonstrating that equipment is not VOC service.

(j) Information and data used to demonstrate that a piece of equip-
ment is not in VOC service shall be recorded in a log that is kept in a
readily accessible location.

(k) The provisions of s. NR 440.07 (2) and (4) do not apply to affected
facilities subject to this section.

(H) REPORTING REQUIREMENTS. (a) Each owner or operator subject to
the provisions of this section shall submit semi-annual reports to the de-
partment beginning six months after the initial start up date.

(b) The initial semi-annual report to the department shall include the
following information:

1. Process unit identification.

2. Number of valves subject to the requirements of sub. (3) (g), exclud-
ing those valves designated for no detectable emissions under the provi-
sions of sub. (3) (g) 6.

3. Number of pumps subject to the requirements of sub. (3) (b), ex-
cluding those pumps designated for no detectable emissions under the
provisions of sub. (3) (b) 5. and those pumps complying with sub. (3) (b)
6.

4. Number of compressors subject to the requirements of sub. (3) (c),
excluding those compressors designated for no detectable emissions
under the provisions of sub. (3) (c) 9. and those compressors complying
with sub. (3) (c) 8.

(c) All semi-annual reports to the department shall include the follow-
ing information summarized from the information in sub. (7):

1. Process unit identification.

2. For each month during the semi-annual reporting period.

a. Number of valves for which leaks were detected as described in sub.
(3) (g) 2, or (4) (b),

b. Number of valves for which leaks were not repaired as required in
sub. (3) (g) 4. a.,

c. Number of pumps for which leaks were detected as described in sub.
(3) (b) 2. and 4, f. 1),

d. Number of pumps for which leaks were not repaired as required in
sub. (3) (b) 3. a. and 4. f. 2),

e. Number of compressors for which leaks were detected as described in
sub. (3) (c) 6.,

f. Number of compressors for which leaks were not repaired as required
in sub. (3) (c) 7. a., and
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g. The facts that explain each delay of repair and, where appropriate,
why a process unit shutdown was technically infeasible.

3. Dates of process unit shutdowns which occurred within the semi-
annual reporting period.

4. Revisions to items reported according to par. (b) if changes have
occurred since the initial report or subsequent revisions to the initial re-
port.

(d) An owner or operator electing to comply with the provisions of sub.
(4) (a) and (b) shall notify the department of the alternative standard
selected 90 days before implementing either of the provisions.

(e) An owner or operator shall report the results of all performance
tests in accordance with s. NR 440.08. The provisions of s. NR 440.08 (4)
do not apply to affected facilities subject to the provisions of this section
except that an owner or operator must notify the department of the
schedule for the initial performance tests at least 30 days before the ini-
tial performance tests.

(f) The requirements of pars. (a) to (c) remain in force until and unless
the department approves reporting requirements or an alternative
means of compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with the requirements of pars. (a) to
(c) provided that they comply with the requirements established by the
department.

(9) RECONSTRUCTION. For the purpose of this section:

(a) The cost of the following frequently replaced components of the
facility shall not be considered in calculating either the "fixed capital
costs that would be required to construct a comparable new facility"
under s. NR 440.15: pump seals, nuts and bolts, rupture disks and pack-
ings.

(b) Under s..NR 440.15 the "fixed capital cost of new components"
includes the fixed capital cost of all depreciable components (except com-
pononts specified in par. (a) which are or will be replaced pursuant to all
continuous programs of component replacement which are commenced
within any 2-year period following the applicability date for the appro-
priate section. (See the "applicability and designation of affected facil-
ity" subsection of the appropriate section,) For purposes of this para-
graph "commenced" means that an owner or operator has undertaken a
continuous program of component replacement or that an owner or oper-
ator has entered into a contractual obligation to undertake a continuous
program of component replacement or that an owner or operator has en-
tered into a contractual obligation to undertake and complete, within a
reasonable time, a continuous program of component replacement.

(10) LIST of CHEMICALS PRODUCED BY AFFECTED FACILITIES. (a) The 	 {
chemicals listed in Table A are produced, as intermediates or final prod-
ucts, by process units covered under this section. The applicability date
for process units producing one or more of these chemicals is January 5,
1981.
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TABLE A.

CAS Nio. a Chemical

105-57-7 ......... Acetal
75-07-0 ........... Acetaldehyde
107-89-1 ......... Acetaldol
60-35-5 ........... Acetamide
103-844 ......... Acetanilide
64-19-7 ........... Acetic acid
108-24-7— ...... Acetic anhydride
67-64-1 ........... Acetone
75-86-5 ........... Acetone cyanohydrin
75-05-8........... Acetonitrile
98-86-2 ........... Acetophenone
75-36-5........... Acetyl chloride
74-86-2 ........... Acetylene
107-02-8 ......... Acrolein
79-06-1........... Acrylamide
79-10-7 ........... Acrylic acid
107-13-1 ..... .... Aerylenitrile
124-04-9 ......... Adipic acid
111-69-3 ......... Adiponitrile
(b) ..................Alkyl naphthalenes
107-18-6 ......... Allyl alcohol
107-05-1......... Allyl chloride
1321-11-5........ Aminobenzole acid
11141-1 ......... Aminoethylethanolamine
123-30-8 ......... p-Aminophenol
628-63-7. ........ Amyl acetates
123-92+2
71-41-Oe.......... Amyl alcohols
110.58-7 .........Amyl amine
543-59-9 ......... Amyl chloride
110-66-7c ........ Amyl mereaptans
1322.06-1 .... .... Amyl phenol
62-53-3— ........ Aniline
142.04-1......... Aniline hydrochloride
29191-524...... Anisidine
100-66-3 ......... Anisole
118-92-3 ......... Anthranilie acid
84-65-1........... Anthraquinone
100-52-7 ......... Benzaldehyde
55-21-0 ...... ..... Benzamide
71-43-2........... Benzene
98-48-6 ........... Benzenedisulfonle acid
9&48-3 ........ ... Benzenesulfonic acid
134-81-6 ......... Benzil
76-93-7 ........... Benzilie acid
65-85-0 ........... Benzoic acid
119-53-9 ......... Benzoln

CAS Nio,a	Chemical

10047-0 ......... Benzonitrile
119-61-9 ......... Benzophenone
98-07-7 ........... Benzotrichloride
98.884 ........... Benzoyl chloride
100-51-6 ......... Benzyl alcohol
10046-9 ......... Benzylamine
120-51-4 ......... Benzyl benzoate
10044-7 ......... Benzyl chloride
98-87-3 ........ ... Benzyl dichloride
92-524 ........... Biphenyl
80.05-7 ........ ... Bisphenol A
10.86-1........... Bromobenzene
27497-514...... Bromonaphthalene
106-99-0 ......... Butadiene
106-98-9 ......... I-butene
123-864 .........n-butyl acetate
141-32.2 ......... n-butyl acrylate
71-36-3 ........... n-butyl alcohol
78-92-2 ........... s-butyl alcohol
75-65-0 ........... t-butyl alcohol
109-73-9 ......... n-butylamine
13952.84-6...... s-butyl amine
75.64-9........... t-butylamine
98-73-7 ........... p-tert-butyl benzoic acid
107-88-0 .........1,3-butylene glycol
123-72-8 ......... n-butyraldehyde
107-92-6 ......... Butyric acid
106-31-01..... " . Butyric anhydride
109-74-0 ......... Butyronitrile
105-60-2 ......... Caprolactam
75-1-50 ........... Carbon disulfide
558-13-4 ......... Carbon tetrabromide
55-23-5 ........... Carbon tetrachloride
9004-35-7........ Cellulose acetate
79-11-8........... Chloroacetle acid
108-42-9 ......... m-chloroaniline
95.51-2 ...... ..— o-chloroaniline
106-47-8 ......... p-chloroaniline
35913-09-8...... Chlorobenzaldehyde
108-90-7 ......... Chlorobenzole acid
11&91-2,	 .......Chlorobenzotrichloride
535-80-8,
74-11-39c,
2136-81-4,
2130-89-2,
5216.25-1e
1321-03-5........ Chlorobenzoyl chloride
25497-29-4...... Chlorodi0uoromethane
75-45-6........... Chloro&fluorethane
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CAS Noe	 Chemical CAS No .8	 Chemical

67-66.3 ........... Chloroform
25586-43-0...... Chloronapthalene
88-73-3 ........... ochloronitrobenzene
100-00-5 .... I.... pchloronitrobenzene
25167-80-0...... Chlorapbenols
126-99-8 ......... Chloroprene
7790-94-5........ Chlorosullonie acid
108-41-8 ......... m-chlorotoluene
95-49.8 ........... o-chlorotoluene
106-43-4 .,....... p-chlorotoluene
75-72-9 ........... Chlorotrifluoromethane
108-39 .4 ......... m-cresol
95-48-7 ........... o-cresol
106.44.5 ......... p-cresol
1319-77-3 ........ Mixed cresols
1319-77-3........ Cresylic acid
4170-30-0........ Crotonal dehyde
3724-65.0........ Crotonte acid
98-82-8 ....... — Cumene
80-16-9 ........... Cumene hydroperoxide
372-09-8 ......... Cyanoacetic acid
596.77-4 ......... Cyanogen chloride
108-80.5 ......... Cyanurie acid
108-77-0 ......... Cyanurie chloride
110-82-7 ......... Cyclohexane
108-93-0 ......... Cyclohexanol
108-94-1 ......... Cyclohexanone
11"".. Cyclohexene
108-91-8 ......... Cyclohexylamine
111=78-4 ......... Cyclooctadiene
112-30-1 ......... Deeanol
123-42-2 ......... Diacelone alcohol
2'1576.04-1...... Diaminobenzoie acid
95-76-1, ..........Dichloroaniline
95.82-9,
554.00-7,
608-27-6,
608-31-1,
626.43-7,
27134-27-6,
57311-92-9c
541-73-1 ......... m-dichlorobenzene
95-50-1 ........ .., o-dichlorobewne
106-46-7 ......... p-dichlorobenzene
75-71-5........... Dichlorodiduoromethane
111-444 ......... Diebloroethyl ether
107-06-2 ... .. .... 1,2-dichloroethane (EDO)
96-23-1 ...... ,.... Diehlorohydrin
26952-23-8...... Dichloropropene
101-83-7 ......... Dicyclohexylamine
109-89-7 ......... Diethylamine
Register, September, 1986, No. 369

111-46.6 ......... Diethylene glycol
112-36-7 ......... Diethylene glycol diethyl

ether
f 11-96 6 ......... Diethylene glycol diethyl

ether
112-34-5— ...... Diethylene glycol

monobutyl ether
124.17-7 .........Diethylene glycol

monobutyl ether acetate
111-90-0 ......... Diethylene gcol

monoethyl et er
112-16-2 ......... Diethylene glycol

monoethyl ether acetate
111-77-3 ......... Diethylene glycol

monomethyl ether
64-67-5 .... ....... Diethyl sulfate
75-37-6 ........... Difluoroethane
251677....... Ditsobutylene
26761-40.0...... Ditsodecyl phthalate
27554-26-3...... Diisooetyl phthalate
674-82-8 ......... Diketene
124-40-3 ......... Dimethylamine
121-69-7 ......... N,N-dimethylanitlne
115.10.6 ......... N,N-dimethyl ether
68-12-2 ........... N,N-dimethyl[ormamide
67-14-7 ........... Dimethylhydrazine
77-78-1....,...... Dimethyl sulfate
76-18-3 ........... Dimethyl sulfide
67-68-5 ........... Dimethyl sulfoxide
120-61-6 ......... Dimethyl terephthalate
99-34-3 ........... 3,5-dinitrobenzoic acid
51-28-5 ........... Dinitrophenol
25321-14.6...... Dinitrotoluene
123-91-1 ......... Dioxane
646-06-0 ......... Dioxilane
122.39-4 ......... Diphenylamine
101.84-8 ......... Diphenyl oxide
102.08-9.... ..... Diphenyl thiourea
25266-71-8...... Dipropylene glycol
26378-22-7...... Dodecene
28676-17-4.,.... Diodecylaniline
27193-86-8...... Dodecylphenol
106-89-8,. ....... Epichlorohydrin
64-17-5 ........... Ethanol
141-43-5c........ Ethanolamines
141-78-6 ......... Ethyl acetate
141-97-0 ......... Ethyl acetoacetate
140488.5 ......... Ethyl acrylate
76-04-7 ........... Ethylamine
100414 ......... Ethylbenzene
74-96-4 ........... Ethyl bromide
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CAS Noe	 Chemical	 CAS Noe	 Chemical

9004 .57-3 ...... .. Ethylecilulose
76-00-3 ... ........ Ethyl chloride
105-39-5 ......... Ethyl chloroacetate
105-5 . ......... Ethyleyanoacetate
74-85-1........... Ethylene
96-49-1........... Ethylene carbonate
107-07-3 ......... Ethylene chlorohydrin
107-15-3 ......... Ethylenediamine
106-93-4 ......... Ethylene dibromide
107-21-1 ......... Ethylene glycol
111-55-7 ....,,... Ethylene glycol diacetate
110-71-4 ......... Ethylene glycol dimethyl

ether
111-76-2 ......... Ethylene glycol monobutyl

other
112-07-2 ......... Ethylene glycol monobutyl

ether acetate
110.80-5 ......... Ethylene glycol monoethyl

ether
111-15-91...I.— Ethylene glycol monoethyl

ether acetate
109-86-4 ......... Ethylene glycol

monomethyl other
110-49-6 ......... Ethylene glycol

monomethyl ether acetate
122-99-6 ......... Ethylene glycol

monophenyl ether
2807.30-9 ..... ... Ethylene glycol monoprnpyl

ether
75-21-8 ........ ... Ethylene oxide
60-29-7 ........... Ethyl ether
104-76-7 ......... 2-*thylhexanol
122-51-0 ......... Ethyl orthoformate
95-92-1........... Ethyl oxalate
41892-71-1...... Ethyl sodium oxalacetate
50-00-0 ........... Formaldehyde
75-12-7 ...... ..... Formamide
64-18-6........... Formic acid
110 .17-8 ......— Fumaric acid
98.01-1 ........... Furfural
56.81-5 ........... Glycerol
26545-73-7...... Glycerol dichlorohydrin
25791-96-2..,,.. Glycerol triether
56-40-6 ........... Glycine
107-22-2 ......... Glyoxal
118-74-1 ......... Hexaebiorobenzene
67-72-1,.,,,,,,,,, Hexacloroethane
36653-82.4...... Hexadeeyl alcohol
124-09.4 ......... Hexamethylenediamine
629-11-8 ......... Hexamethylene glycol
100-97-0 .......,, Hexamethylenetetramine

74-90.6 ....... .... Hydrogen cyanide
123-31-9 ,........ Hydroquinone
99-96.7 ........... p-hydroxybenzoic acid
26760-64-5...... Isoamylene
76-83-1........... isobutanot
110-19.0 .........isobutyl acetate
115-11-7 ......... tsobutylene
78-84-2 ........... isobutyraldehyde
79-31-2...,....... isobutyrie acid
25339-17-7....., isodecanol
26952-21-6...... isooctyl alcohol
78-78-4........... isopentano
78-59-1- ......... isophorone
121-91-5 ......... isophthalic acid
78-79-5 ........... isoprene
67-63-0 ........... isopropanol
108-21-4 ......... isopropyl acetate
75-314 ........... isopropylamine
75-29-6 ........... isopropyl chloride
25168-06-3...... isopropylphenol
463-51-4 ......... Ketene
(b) ................. Linear alkyl sulfonate
123-01-3 .........Linear alkylbenzene (linear

dodeeylbenzene)
110-16-7 ......... Malele acid
108-31-6 ......... b9 alole anhydride
6915-15-7.,...... blalle acid
141-79-7— ...... Mesityl oxide
121-47-1 ......... Metanille acid
79.41-4........... Methacrylic acid
563-47-3 ......... hfethallyl chloride
67-56-1........... Methanol
79-20-9 ........... Methyl acetate
10545-3 ......... Methyl acetoacetate
74-80-5 ........... Methylamine
100-61-8 ...,,.... n-methylaniline
74-83.9 .... ....... Methyl bromide
37365-71-2.,,,., Methyl butynol
74-87-3 ......,,... Methyl chloride
108-87-2 ......... Methylcyclohoxane
1331-22-2,......, Methyleyelohexanone
75.09-2........... Methylene chloride
101-77-9 ......... Methylene dianiline
101-68-8 ......... Methylene diphenyl

diisocyanate
78-93-3 ........... Methyl ethyl ketone
107-31-3 ......... Methyl formate
108-11-2 ......... Methyl isobutyl carbinol
108-10-1......... methyl isobutyl ketone
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CAS No ,a	 ChemicalCAS No.B	 Chemical

80-62-6 ........... Rfethyl methaerylate
77-75-8........... Methyipentynol
98483-9 ........... a-methylstyrene
110-91-8 ......... Morpholine
85-47-2 ........... a-naphthalene sutfonic acid
120-16-3 ......... b-naphthatene sulfonie acid
90-15-3 ........... a-naphthol
135-19-3 .......-b-naphthol
75-98-9 ........... Neopentanoic acid
88-74-4 ........... o-nitroaniline
100-01-6 ......... p-nitroaniline
91-23-6 ........... o-nitroanisole
100.1711......... p-nitroanisole
98-9"..— Nitrobenzene
27178-93-2f-.... Nitrobenwie acid

(o,m, and p)
79.23-4 ........... Nitroethane
76-52.5 ........... Nitromethane
88-76-5 ........... 2-Nitrophenol
25322-01-4...... Nitropropane
1321-12-6........ Nitrotoluene
27215-95-8...... Nonene
2616452.3...... Nonylphenol
27193-28-8...... Octyiphenol
123-63-7 ......... Paraldehyde
115-77-5 ......... Pentaerythritol
109-66-0 ......... n-pentane
109-67-1 ......... I-pentene
127-18-4 ......... Perebloroethylene
69442-3 ......... Perebloromethyl mereaptan
94-70-2 ........... o-phonetidine
166434 ......... p-phenetidine
108-95-2 ......... Phenol
98-67-9,	 .........Phenolsulfonie acids
505-386
609-46-1,
1333-39-7c
91-40-7 ........... Phenyl anthraniile acid
(b) .................. Phenylonediamine
75-44-5 ........... Phosgene
85-44-9 ........... Phthalle anhydride
85-41-6 ........... Phtbalimide
108-9m.., b.pleoline
110-85-0 ......... Piperazine
9003-29-6 .......Polybutenes
25036-20-7e
23322-68-3...... Polyethylene glycol
25822-69-4...... Polypropylene glycol
123-38-6 ......... Propional dehyde
79-0911........... Proplonic acid
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71-23-8 ....,...... n-propyl alcohol
107-1 p 8	 .... Propylamine
540-54-5 ......... Propyl chloride
115-07-1 ......... Propylene
127-004 ......... Propylene eblorohydrin
78-87-5 ........... Propylene dichloride
67-b".- Propylene glycol
76-56-9 ........... Propylene oxide
110-86-1......... Pyridine
106-514 ......... Quinone
10846-3 ......... Resorcinol
27138-57-4....., Resoreylic acid
69-72-7 .,........, Salicylic acid
127-09-3 ......,..Sodium acetate
532-32.1 ......... Sodium benzoate
9004-32.4........ Sodium carboxymethyl

cellulose
3926.62.3. ...... Sodium chloroacetate
141-53.7 ......... Sodium formate
139.02.6 ......... Sodium phenate
11014-1 .........Sorble acid
100 .42-5 ......... Styrene
110-15-6 ......... Succinle acid
110-61-2 ......... Succinonitrile
121-57-3 ......... Sulfanilic acid
126-33-0 ......... Sulfolane
1401-55-4......., Tannic acid
100-21 .0 ......... Terephthalic acid
79-34$3 ......... Tetrachloroethanes
117-08-8 ......... Tetrachlorophthalic

anhydride
78-00-2........... Tetraethyl lead
119-64-2 ......... Tetrahydronapthalene
8543.5 ........... Tetrahxdrophthalic

anhydride
75-74-1........... Tetramethyl lead
110-60-1 ..... .... Tetramethylenediamine
110-18.9 ......... Tetramethylethylenediamine
108488-3 ... I..... Toluene
95-80-7 .......,,.. Toluene-2,3-diamine
684-84-9 ......... Toluene-2,4-diisocyanate
26471-62-5...... Toluene diisocyanates

(mixture)
1333-07-9........ Toluenesulfonamide
104-15-4c ........ Toluenesulfonie acids
98-59-9 ........... Toluenesulfonyl chloride
26916-12-8...... Toluidines
87-61-6,	 .........Vichlorobenzenes
108-70-3
120-82-19
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CAS No.a	Chemical CAS No.a	 Chem€cal

71-55 .6 ........... 1,1,1-trichloroethane 25013-15-4 ...... Vinyl toluene

79-00-5 ........... 1,1,2-trichloroethane 1330-20-7.......,Xyienes (mixed)

79-01-6 ........... Trichloroethylene 95-47-6 ........... o-xylene

75-694 ........... Triehlorotluoromethane 106-4M ......... p-xylene .

96-18-4 ........... 1,2,3-trichloropropane 1360-71.6. ...... Xylenol

76-13-1 ........... 1,1,2-triebloro-1,2,2-
1300-73-5. ....... Xylidine

tritluoroethane aCAS numbers refer to the Chemical Ab-
121-44-8	 Triethylamine stracts Registry numbers assigned to specific......... chemicals, isomers, or mixtures or chemicals.
112-27-6 ......... Triethylene glycol Some isomers or mixtures that are covered
112 49-2 ....,.,.. Triethylene glycol dimethyl signestandards

 tem. The standards apply to allether of the chemicals listed, whether GAS num-
7756-94-7........ Tri€sobutylene hers have been assigned or not.

75-50-3........... Trimethylamine bNo GAS number(s) have been assigned to
this chemical, its isomers, or mixtures con-

57-13-6 ........... Urea taining these chemicals.
108-05-4 ......... Vinyl acetate	 - COAS numbers for some of the isomers are
75-014	 Vinyl chloride listed; the standards apply to ail of the iso-........... mers and mixture, even if CAS numbers
75-354 ........... Vinylidene chloride have not been assigned.

lfislory. Cr. Register, September, 1966, No. 369, eff. 10-1-56.

NR 440.63 Beverage can surface coating industry. (1) APPLICABILITY
AND DESIGNATION OF AFFECTED FACILITY. (a) The provisions of this sec-
tion apply to the following affected facilities in beverage can surface
coating lines: each exterior base coat operation, each overvarnish coating
operation and each inside spray coating operation,

(b) The provisions of this section apply to each affected facility which
is identified in par. (a) and commences construction, modification, or re-
construction after November 26, 1980.

(2) DEFINITIONS. (a) As used in this section all terms not defined in
this subsection have the meaning designated in s. NR 440.02.

1. "Beverage can" means any two-piece steel or aluminum container in
which soft drinks or beer, including malt liquor, are packaged. The defi-
nition does not include containers in which fruit or vegetable juices are
packaged.

2. "Exterior base coating operation" means the system on each bever-
age can surface coating line used to apply a coating to the exterior of a
two piece beverage can body. The exterior base coat provides corrosion
resistance and a background for lithography or printing operations, The
exterior base coat operation consists of the coating application station,
flashoff area and curing oven. The exterior base coat may be pigmented
or clear (unpigmented).

3. "Inside spray coating operation" means the system on each bever-
age can surface coating line used to apply a coating to the interior of a
two-piece beverage can body. This coating provides a protective film be-
tween the contents of the beverage can and the metal can body. The
inside spray coating operation consists of the coating application station,
flashoff area and curing oven. Multiple applications of an inside spray
coating are considered to be a single coating operation.
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4. "Overvarnish coating operation" means the system on each bever-
age can surace coating line used to apply a coating over ink which
reduces friction for automated beverage can filling equipment, provides
gloss and protects the finished beverage can body from abrasion and cor-
rosion. The overvarnish coating is applied to two-piece beverage can
bodies, The over varnish coating operation consists of the coating appli-
cation station, tlashoff area and curing oven.

5. "Two-piece can" means any beverage can that consists of a body
manufactured from a single piece of steel or aluminum and a top coatings
for a two-piece can are usually applied after fabrication of the can body.

6. "VOC content" means all volatile organic compounds (VOCs) that
are in a coating. VOC content is expressed in terms of kilograms of VOC
per liter of coating solids.

(b) Notations used under sub. (4) are defined below:

1. Ca = the VOC concentration in each gas stream leaving the control
device and entering the atmosphere (parts per million as carbon).

2. Cb = the VOC concentration in each gas stream entering the control
device (parts per million as carbon)

3. De = density of each coating, as received (kilograms per litre).

4. Ddz = density of each VOC-solvent added to coatings (kilograms
per.litre).

5. Dr = density of VOC-solvent recovered by an emission control de-
vice (kilograms per litre).

6. E = VOC destruction efficiency of the control device (fraction).

7. F = the proportion of total VOC emitted by an affected facility
which enters the control device to total emissions (fraction). .

8. G = the volume-weighted average of VOC in coatings assumed in a
calendar month per volume of coating solids applied (kilograms per litre
of coating solids).

9. He = the fraction of VOC emitted at the coater and flashoff areas
captured by a collection system.

10. Hb = the fraction of VOC emitted at the cure oven captured . by a
collection system.

11. Le = the volume of each coating consumed, as received (litres).

12. Ld = the volume of each VOC-solvent added to coatings (litres).

13.Lr= the volume of VOC-solvent recovered by an emission control
device (11tres).

14. Ls = the volume of coating solids consumed (litres).

15. Md = the mas of VOC-solvent added to coatings (kilograms).

16. Mo = the mass of VOC-solvent in coatings consumed, as received
(kilograms).
Register, September, 1986, No. 369



DEPARTMENT OF NATURAL RESOURCES	 413
NR 440

17. Mr = the mass of VOC-solvent recovered by emission control de-
vice (kilograms).

18, N = the volume-weighted avera*e mass of VOC emissions to at-
mosphere per unit volume of coating solids applied (kilograms per litre of
coating solids).

19. Q6 = the volumetric flow rate of each gas stream leaving the con-
trol device and entering the atmosphere (dry standard cubic meters per
hour).

20. Qb = the volumetric flow rate of each gas stream entering the con-
trol device (dry standard cubic meters per hour).

21.R = the overall emission reduction efficiency for an affected facility
(fraction).

22. Se = the fraction of VOC in coating and diluent VOC-solvent
emitted at the coater and flashoff area for a coating operation.

23.Sh = the fraction of VOC in coating and diluent solvent emitted at
the cure oven for a coating operation,

24.Vs = the proportion of solids in each coating, as received (fraction
by volume).

26. Wo = the proportion of VOC in each coating, as received (fraction
by weight).

(3) STANDARDS FOR VOLATILE ORGANIC COMPOUNDS. On or after the
date on which the initial performance test required by s. NR 440.08 (1) is
completed no owner or operator subject to the provisions of this section
shall discharge or cause the discharge of VOC emissions to the atmos-
phere that exceed the following volume-weighted calendar-month aver-
age emissions;

(a) 0,29 kilogram of VOC per liter of coating solids (2.4 pounds per
gallon) from each two-piece can exterior base coating operation, except
clear base coat,

(b) 0.46 kilogram of VOC per liter of coating solids (3.8 pounds per
gallon) from each two-piece can clear base coating operation and from
each overvarnish coating operation; and

(c) 0.89 kilogram of VOC per liter of coating solids (7.4 pounds per
gallon) from each two-piece can inside spray coating operation. .

(4) PERFORMANCE TEST AND COMPLIANCE PROVISIONS. (a) Section NR
440.08 (4) does not apply to monthly performance tests and s. NR 440.08
(6) does not apply to the performance test procedures required by this
section.

(b) The owner or operator of an affected facility shall conduct an ini-
tial performance test as required under s. NR 440.08 (1) and thereafter a
performance test each calendar month for each affected facility.

1. The owner or operator shall use the following procedures for each
affected facility that does not use a capture system and a control device
to comply with the emission limit specified under sub. (3). The owner or
operator shall determine the VOC-content of the coatings from formula-
tion data supplied by the manufacturer of the coating or by an analysis
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of each coating as received, using Reference Method 24 of 40 CY.R. pt.
60, Appendix A, incorporated by reference in s. NR 44017. The depart-
ment may require the owner or operator who uses formulation data sup-
plied by the manufacturer of the coating to determine the VOC content
of coatings using Reference Method 24 of 40 C.F.R. pt. 60, Appendix A,
incorporated by reference in s. NR 440.17, or an equivalent or alterna-
tive method. The owner or operator, shall determine from company
records the volume of coating and the mass of VOC-solvent added to .
coatings. If a common coating distribution system serves more than one
affected facility or serves both affected and existing facilities the owner or
operator shall estimate the volume of coating used at each facility by
using the average dry weight of coating, number of cans and size of cans
being processed by each affected and existing facility or by other proce-
dures acceptable to the department.

a. Calculate the volume-weighted average of the total mass of VOC
per volume of coating solids used during the calendar month for each
affected facility, except as provided under subpar. d. The volume-
weighted average of the total mass of VOC per volume of coating solids
used each calendar month will be determined by the following proce-
dures.

1) Calculate the mass of VOC used (Mo + Md) during the calendar
month for the affected facility by the following equation:

n	 m
Mo + Ma = E Lci Do Woi -i- I Ld' Ddi

i=1	 I=I
(I Ld' Dd' will be zero if no VOC solvent is added to the coatings, as

receive.) Were n is the number of different coatings used during the
calendar month and m is the number of different diluent VOC-solvents
used during the calendar month.

2) Calculate the total volume of coating solids used (Ls) in the calen-
dar month for the affected facility by the following equation:

n
La = I Lei Vsi

i=1

where n is the number of different coatings used during the calendar
month,

3) Calculate the volume-weighted average mass of VO C per volume of
solids used (G) during the calendar month for the affected facility by the
following equation;

G= Mo}Me
LT2s

b. Calculate the volume-weighted average of VOC emissions dis-
charged to the atmosphere (N) during the calendar month for the af-
fected facility by the following equation:

N = G

c. Where the value of the volume-weighted average of mass of VOC per
volume of solids discharged to the atmophere (N) is equal to or less than
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the applicable emission limit specified under sub. (3) the affected facility
is in compliance.

d. If each individual coating used by an affected facility has a VOC
content equal to or less than the limit specified under sub. (3) the affected
facility is in compliance provided no VOC-solvents are added to the coat-
ing during distribution or application,

2. An owner or operator shall use the following procedures for each
affected facility that uses a capture system and a contol device that de-
stroys VOC (e.g., incinerator) to comply with the emission limit specified
under sub. (3).

a. Determine the overall reduction efficiency (R) for the capture sys-
tem and control device. For the initial performance test, the overall re-
duction efficiency (R) shall be determined as prescribed by this subpara-
graph. In subsequent months the owner or operator may use the most
recently determined overall reduction efficiency for the performance test
providing control device and capture system operating conditions have
not changed. The procedure in this subparagraph shall be repeated when
directed by the department or when the owner or operator elects to oper-
ate the control device or capture system at conditions different from the
initial performance test.

1) Determine the fraction (F) of total VOC used by the affected facil-
ity that enters the control device using the following equation:

F = SOHO + St,Hh

where He and Hh shall be determined by a method that has been pre-
viously approved by the department. The owner or operator may use the
values of Se and Sh specified in Table 1 or other values determined by a
method that has been previously approved by the department.

Table 1.	 DISTRIBUTION OF VOC EMISSIONS

Emission Distribution
Coating Operation 	 Coated

flasho	 Curing Oven (Sh)

Two-piece aluminum or steel can:
Exterior base coat operation 	 0.75	 0.25
Overvarnish coating operation 	 0.75	 0.25
Inside spray coating operation	 0.80	 0.20

2) Determine the destruction efficiency of the control device (E) using
values of the volumetric flow rate of each of the gas streams and the VOC
content (as carbon) of each of the gas streams in and out of the device by
the following equation:

n	 in

E	 Qbi Cbi —	 71	 Qaj Caj
E = i-1	 j=1

n
E	 Qbi Cbi

i=1
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where n is the number of vents before the control device and m is the
number of vents after the control device.

3) Determine overall reduction efficiency (R) using the following equa-
tion:

R = Eli

b. Calculate the volume-weighted average of the total mass of VOC
per volume of coating solids (G) used during the calendar month for the
affected facility using the equations presented in subd. La.

c. Calculate the volume-weighted average of VOC emissions dis-
charged to the atmosphere (N) during the calendar month by the follow-
ing equation:

N = G x (1—R)

d. If the volume-weighted average of mass of VOC emitted to the at-
mosphere for the calendar month (N) is equal to or less than the applica-
ble emission limit specified under sub. (3) the affected facility is in com-
pliance.

3. An owner or operator shall use the following procedure for each af-
fected facility that uses a capture system and a control device that recov-
ers the VOC (e.g. carbon adsorber) to comply with the applicable emis-
sion limit specified under sub. (3).

a. Calculate the volume-weighted average of the total mass of VOC
per unit volume of coating solids applied (G) used during the calendar
month for the affected facility using the equations presented in subd. 1.

b. Calculate the total mass of VOC recovered (Mr) during each calen-
dar month using the following equation: Mr = Lr Dr

c. Calculate overall reduction efficiency of the control device (R) for
the calendar month for the affected facility using the following equation:

R	 Mr
Ma f Md

d. Calculate the volume-weighted average mass of VOC discharged to
the atmosphere (N) for the calendar month for the affected facility using
the equation presented in subd. 2.c.

e. If the. weighted average of VOC emitted to the atmosphere for the
calendar month (N) is equal to or less than the applicable emission limit
specified under sub. (3) the affected facility is in compliance.

(5) MONITORING OF EMISSIONS AND o ppmAnoNs. The owner or opera-
for of an affected-facility that uses a capture system and an incinerator
to comply with the emission limits specified under sub. (3) shall install,
calibrate, maintain and operate temperature measurement devices as
prescribed below.

(a) Where thermal incineration is used a temperature measure device
shall be installed in the firebox. Where catalytic incineration is used tem-
perature measurement devices shall be installed in the gas stream imme-
diately before and after the catalyst bed.
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(b) Each temperature measurement device shall be installed, cali-
brated, and maintained , according to the manufacturer's speci fications.
The device shall have an accuracy the greater of f 0 .75% of the temper-
ature being measured expressed in degrees Celsius or + 2.5°C.

(c) Each temperature measurement device shall be . equipped with a
recording device so that a permanent continuous record is.produced.

(6) REPORTING AND RWORIIKEEPING REQUIREMENTS. (a) The owner or
operator of an affected facility shall include the following data in the ini-
tial compliance report required under s. NR 44 0.08 (1).

1. Where only coatings which individually have a VOC content equal
to or less than the limits specified under sub. (3) are used, and no VOC is
added to the coating during the application or distribution process, the
owner or operator shall provide a list of coatings used for each affected
facility and the VOC content of each coating calculated from data deter-
mined using Reference Method 24 or C.F.R. pt. 60, Appendix A, incor-
porated by reference in s. NR 440.17, or supplies by the manufacturers of
the coatings.

2. Where one or more coating which individually have a VOC content
greater than the limits specified under sub. (3) are used or where VOC are
added or used in the coating process the owner or operator shall report
for each affected facility the volume-weighted average of the total mass
of VOC per volume of coating solids.

3. Where the compliance is achieved through the use of incineration
the owner or operator shall include in the initial performance test re-
quired under s. NR 440.08 (1) the combustion temperature (or the gas
temperature upstream and downstream of the catalyst bed), the total
mass of VOC per volume of coating solids before and after the incinera-
tor, the capture efficiency and the destruction efficiency of the incinerator
used to attain compliance with the applicable emission limit specified
under sub. (3). Theowner or operator shall also include a description of
the method used to establish the amount of VOC captured by the cap-
ture system and sent to the control device,

(b) Followingthe initial performance test each owner or operator shall
submit for each semi-annual period ending June 30 and December 31 a
written report to the department of exceedances of VOC content and
incinerator operating temperatures when compliance with sub. (3) is
achieved through the use of incineration. All semi-annual reports shall be
postmarked by the 30th day following the end of each semi-annual per-
iod. For the purposes of these reports exceedances are defined as:

1. Each performance period in which the volume-weighted average of
the total mass of VOC per volume of coating solids, after the control

^.	 device, if capture devices and control systems are used, is greater than
the limit specified under sub. (3).

2. Where compliance with sub. (3) is achieved through the use of ther-
mal incineration, each 3-hour period when cans are processed, during
which the average temperature of the device was more than 28°C below
the average temperature of the device during the most recent perform-
ance test at which destruction efficiency was determined as specified
under sub. (4).

Register, September. 1986, No. 369



418	 WISCONSIN ADMINISTRATIVE CODE
NR 440

3. Where compliance with sub. (3) is achieved through the use of cata-
lytic incinerator, each 3-hour period when cans are being processed, dur-
ing which the average temperature of the device immediately before the
catalyst bed is more than 28°C below the average temperature of the
device immediately before the catalyst bed during the most recent per-
formance test at which destruction efficiency was determined as specified
under sub. (4) and all 3-hour periods, when cans are being processed dur-
ing which the average temperature difference across the catalyst bed is
less than 80% of the average temperature difference across the catalyst
bed during the most recent performance test at which destruction effi-
ciency was determined as specified under sub. (4).

(c) Each owner or operator subject to the provisions of this section
shall maintain at the source, for a period of at least 2 years, records of all
data and calculations used to determine VOC emissions from each af-
fected facility in the initial and monthly performance tests. Where com-
pliance is achieved through the use of thermal incineration, each owner
or operator shall maintain, at the source, daily records of the incinerator
combustion chamber temperature. If catalytic incinerator is used, the
owner or operator shall maintain at the source daily records of the gas
temperature, both upstream and downstream of the incinerator catalyst
bed. Where compliance is achieved through the use of a solvent recovery
system, the owner or operator shall maintain at the source daily records
of the amount of solvent recovered by the system for each affected facil-
ity.

(d) The requirements of this subsection remain in force until and un-
less the department approves reporting requirements or an alternative
means of compliance surveillance. In that event, affected facilities will be
relieved of the . obligation to comply with this subsection, provided that
they comply with the requirements established by the department.

(7) TEST METHODS AND PROCEDURES. (a) The reference methods of 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided in s. NR 440.08, shall be used to conduct performance
tests.

1. Reference Method 24, an equivalent or alternative method ap-
proved by the department, or manufacturer's formulation for data from
which the VOC content of the coatings used for each affected facility can
be calculated. In the event of dispute, Reference Method 24 shall be the
reference method. When VOC content of waterborne coatings, deter-
mined from data generated by Reference Method 24, is used to deter-'
mine compliance of affected facilities, the results of the Method 24 analy-
sis shall be adjusted as described in section 4.4 of Method 24.

2. Reference Method 25 or an equivalent or alternative method for the
equivalent or alternative method for the determination of the VOC con-
centration in the effluent gas entering and leaving the control device for
each stack equipped with an emission control device. The owner or oper-
ator shall notify the department 30 days in advance when performing a
test using Reference Method 25. The following reference methods are . to
be used in conjunction with Reference Method 25;

a. Method 1 for sample and velocity traverses,

b. Method 2 for velocity and volumetric flow rate,
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c. Method 3 for gas analysis, and

d, Method 4 for stack gas moisture.

(b) For Reference Method 24, the coating sample must be a 1-11ter
sample collected in a 1-liter container at a point where the sample will be
representative of the coating material.

(c) For Reference Method 25, the sampling time for each of three runs
must be at least 1 hour. The minimum sample volume must be 0.003
dscm except that shorter sampling times or smaller volumes, when neces-
sitated by process variables or other factors, may be approved by the
department. The department will approve the sampling of representa-
tive stacks on a case-by-case basis if the owner or operator can demon-
strate to the satisfaction of the department that the testing of represent-
ative stacks would yield results comparable to those that would be
obtained by testing all stacks.

History: Cr. Register, September, 1986, No. 369, eff.10-1-86.

NR 480.64 Bulk gasoline terminals. (1) APPLICABILITY AND DESIGNA-
TION OF AFFECTED FACILITY. (a) The affected facility to which the provi-
sions of this section apply is the total of all the loading racks at a bulk
gasoline terminal which deliver liquid product into gasoline tank trucks.

(b) Each facility under par. (a), the construction or modification of
which is commenced after December 17, 1980, is subject to the provisions
of this section.

(c) For purposes of this section any replacement of components of an
existing facility described in par. (a), commenced before August 18, 1983
in order to comply with any emission standard adopted by the depart-
ment, will not be considered a reconstruction under the provisions of s.
NR 440.15.

(Note: The intent of these standards is to minimize the emissions of VOC through the appli-
cation of best demonstrated technologies (BDT). The numerical emission limits in this stan-
dard are expressed in terms of total organic compounds. The emission limit reflects the per-
formance of BDT).

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 440.02.

(a) `Bulk gasoline terminal" means any gasoline facility which re-
ceives gasoline by pipeline, ship or barge and has a gasoline throughput
greater than 75,700 liters per day. Gasoline throughput shall be the max-
imum calculated design throughput as may be limited by compliance
with an enforceable condition under Federal, State or local law and dis-
coverable by the department and any other person.

(b) "Continuous vapor processing system" means a vapor processing
system that treats total organic compounds vapors collected from gaso-
line tank trucks on a demand basis without intermediate accumulation
in a vapor holder.

(c) "Existing vapor processing system" means a processing system
(capable of achieving emissions to the atmosphere no greater than 80
milligrams of total organic compounds per liter of gasoline loaded), the
construction or refurbishment of which wag commenced before Decem-
ber 17, 1980, and which was not constructed or refurbished after that
date.
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(d) "Gasoline" means any petroleum distillate or petroleum distillate/
alcohol blend having a Reid vapor pressure of 27.6 kilopascals or greater
which is used as a fuel for internal combustion engines.

(ej "Gasoline tank truck" means a delivery tank truck used at bulk
gasoline terminals which is loading gasoline or which has loaded gasoline
on the immediately previous load.

(f) "Intermittent vapor processing system" means a vapor processing
system that employs an intermediate vapor holder to accumulate total
organic compounds vapors collected from gasoline tank trucks and treats
the accumulated vapors only during automatically controlled cycles.

(g) "Loading rack" means the loading arms, pumps, meters, shutoff
valves, relief valves, and other piping and valves necessary to fill delivery
tank trucks.

(h) "Refurbishment" means, with reference to a vapor processing sys-
tem, replacement of components of, or addition of components to, the
system within any 2-year period such that the fixed capital cost of the
new components required for such component replacement or addition
exceeds 50 percent of the cost of a comparable entirely new system.

(i) "Total organic compounds" means those compounds measured ac-
cording to the procedures in sub. (4).

(j) "Vapor collection system" means any equipment used for contain-
ing total organic compounds vapors displaced during the loading of gaso-
line tank trucks.

(k) "Vapor processing system" means all equipment used for recover-
ing or oxidizing total organic compounds vapors displaced from the af-
fected facility.

(1) "Vapor-tight gasoline tank truck" means a gasoline tank truck
which has demonstrated within the 12 preceding months that its product
delivery tank will sustain a pressure change of not more than 750 pascals
(75 mm of water) within 5 minutes after it is pressurized to 4,500 pascals
(450 mm of water). This capability is to be demonstrated using the pres-
sure test procedure specified in Reference method 24 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17.

(3) STANDARDS FOR VOLATILE ORGANIC COMPOUNDS (VOC) EMISSIONS
FROM BULK GASOLINE TERMINALS. On and after the date on which s. NR
440.08 (1) requires a performance test to be completed the owner or oper-
ator of each bulk gasoline teminat containing an affected facility shall
comply with the requirements of this subsection.

(a) Each affected facility shall be equipped with a vapor collection sys-
tem designed to collect the total Organic compounds vapors displaced
from tank trucks during product loading.

(b) The emissions to the atmosphere from the vapor collection system
due to the loading of liquid product into gasoline tank trucks are not to
exceed 35 milligrams of total organic compounds per liter of gasoline
loaded, except as noted in par. (c).

(c) For each affected facility equipped with an existing vapor process-
ing system the emissions to the atmosphere from the vapor collection
system due to the loading of liquid product into gasoline tank trucks are
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not to exceed 80 milligrams of total organic compounds per liter of gaso-
line loaded.

(d) Each vapor collection system shall be designed to prevent any to-
tal organic compounds vapors collected at one loading rack from passing
to another loading rack.

(e) Loadings of liquid product into gasoline tank trucks shall be lim-
ited to vapor-tight gasoline tank trucks using the following procedures:

1. The owner or operator shall obtain the vapor tightness documenta-
tion described in sub. (6) (b) for each gasoline tank truck which is to be
loaded at the affected facility.

2. The owner or operator shall require the tank identification number
to be recorded as each gasoline tank truck is loaded at the affected facil-
ity.

3. The owner or operator shall cross-check each tank identification
number obtained in subd. 2. with the file of tank vapor tightness docu-
mentation within 2 weeks after the corresponding tank is loaded,

4. The terminal owner or operator shall notify the owner or operator of
each nonvapor-tight gasoline tank truck loaded at the affected facility
within 3 weeks after the loading has occurred.

5. The teminal owner or operator shall take steps assuring that the
nonvapor-tight gasoline tank truck will not be reloaded at the affected
facility until vapor tightness documentation for that tank is obtained.

6. Alternate procedures to those described in subds. 1, to 5. for limiting
gasoline tank truck loadings may be used upon application to an ap-
proval by the. department,

(f) The owner or operator shall act to assure that loadings of gasoline
tank trucks at the affected facility are made only into tanks equipped
with vapor collection equipment that is compatible with the terminal's
vapor collection system.

(g) The owner or operator shall act to assure that the terminal's and
the tank truck's vapor collection systems are connected during each
loading of a gasoline tank truck at the affected facility. Examples of Ac-
tions to accomplish this include training drivers in the hookup proce-
dures and posting visible reminder signs at the affected loading racks.

(h) The vapor collection and liquid loading equipment shall be de-
signed and operated to prevent gauge pressure in the delivery tank from
exceeding 4,500 pascals (450 mm of water) during product loading. This
level is not to be exceeded when measured by the procedures specified in
sub. (4) (b).

(1) No pressure-vacuum vent in the bulk gasoline terminal's vapor col-
lection system shall begin to open at a system pressure less than 4,500
pascals (450 mm of water).

(j) Each calendar month the vapor collection system, the vapor
processing system and each loading rack handling gasoline shall be in-
spected during the loading of gasoline tank trucks for total organic com-
pounds liquid or vapor leaks. For purposes of this paragraph detection
methods incorporating sight, sound, or smell are acceptable. Each detee-
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tion of a leak shall be recorded and the source of the leak repaired within
16 calendar days after it is detected.

(4) TEST METHODS AND PROCEDURES. (a) Section NR 440.08 (6) does
not apply to the performance test procedures required by this section.

(b) For the purpose of determining compliance with sub. (3) (h) the
following procedures shall be used:

1. Calibrate and install a pressure measurement device (liquid manom-
eter, magnehelic gauge, or equivalent instrument), capable of . measuring
up to 500 mm of water gauge pressure with + 2.5 mm of water precision.

2. Connect the pressure measurement device to. a pressure tap in the
terminal's vapor collection system. It should be located as close as possi-
ble to the connection with the gasoline tank truck,

3. During the performance test record the pressure every 5 minutes
while a gasoline tank truck is being loaded and record the highest instan-
taneous pressure that occurs during each loading. Every loading position
must be tested at least once during the performance test.

(c) For the purpose of determining compliance with the mass emission
limitations of sub. (3) (b) and (c) the following reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
shall be used:

1. For the determination of volume at the exhaust vent:

a. Method 2B for combustion vapor processing systems.

b. Method 2A for all other vapor processing systems.

2. Method 25A or 25B for the determination of total organic com-
pounds concentration at the exhaust vent. The calibration gas shall be
either propane or butane.

(d) Immediately prior to a performance test required for determina-
tion of compliance with subs. (3) (b), (c) and (h) all potential sources of
vapor leakage in the terminal's vapor collection system equipment shall
be monitored for leaks using Method 21. The monitoring shall be con-
ducted only while a gasoline tank truck is being loaded. A reading of
10,000 ppmv or greater as methane shall be considered a leak. All leaks
shall be repaired prior to conducting the performance test.

(e) The test procedure for determining compliance with sub. (3) (b)
and (c) is as.follows:

1. All testing equipment shall be prepared and installed as specified in
the appropriate test methods.

2. The time period for a performance test shall be not less than 6 hours
during which at least 300,000 liters of gasoline are loaded. If the
throughput criterion is not met during the initial 6 hours the test may be
either continued until the throughput criteria is met or resumed the next
day with another complete 6 hours of testing. Testing should be con-
ducted during the 6-hour period in which the highest throughput nor-
mally occurs as much as possible.

3. For intermittent vapor processing systems:
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a. The vapor holder level shall be recorded at the start of the perform-
ance test. The end of the performance test shall coincide with a time
when the vapor holder is at its original level.

b. At least two startups and shutdowns of the vapor processor shall
occur during the performance test. If this does not occur under automati-
cally controlled operation the system shall be manually controlled.

4: The volume of gasoline dispensed during the performance test per-
iod at all loading racks whose vapor emissions are controlled by the
processing system being tested shall be determined. This volume may be
determined from terminal records or from gasoline dispensing meters at
each loading rack,

5. An emission testing interval shall consist of each 6-minute period
during the performance test. For each interval:

a. The reading from each measurement instrument shall be recorded,
and

b. The volume exhausted and the average total organic compounds
concentration in the exhaust vent shall be determined as specified in the
appropriate test method. The average total organic compounds concen-
tration shall correspond to the volume measurement by taking into ac-
count the sampling system response time.

6. The mass emitted during each testing interval shall be calculated as
follows:

Mci =	 10-- 6 K Ves Ce

where:

Mei = mass of total organic compounds emitted during testing
interval i, mg.

V68 = volume of air-vapor mixture exhausted, m3, at standard
conditions.

Ce = total organic compounds concentration (as measured) at the
exhaust vent, ppmv.

K = density of calibration gas, mg/m3, at standard conditions.

= 1.83 x 10 6, for propane.

= 2.41 x 10 6, for butane.

s = standard conditions, 20°C and 760 mm Hg.

Z. The total organic compounds mass emissions shall be calculated as
follows:

n
I Mei

E = i=1
L

where:

E = mass of total organic compounds emitted per volume of gasoline
loaded, mg/liter.
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Mel = mass of total organic compounds emitted during testing inter-
val i, mg.

L ^ total volume of gasoline loaded, liters.

n = number of testing intervals.

(f) The owner or operator may adjust the emission results to exclude
the methane and ethane content in the exhaust vent by any method ap-
proved by the department.

(5) (RESERVED)

(6) REPORTING AND RECORDKEEPING. (a) The tank truck vapor tight-
ness documentation required under sub. (3) (e) 1. shall be kept on file at
the terminal in a permanent form available for inspection.

(b) The documentation file for each gasoline tank shall be updated at
least once per year to reflect current test results as determined by Refer-
ence Method 27 in 40 C.F.R. pt. 60, Appendix A, incorporated by refer-
ence in s. NR 440.17. This documentation shall include, as a minimum,
the following information:

1. Test Title: Gasoline Delivery Tank Pressure Test - EPA Reference
Method 27.

2. Tank Owner and Address.

3. Tank Identification Number.

4. Testing Location.

5. Date of Test.

6. Tester Name and Signature.

7. Witnessing Inspector, if any: Name, Signature and Affiliation.

& Test Results; Actual Pressure Change in 5 minutes, mm of water
(average for 2 runs).

(c) A record of each monthly leak inspection required under sub. (3) (j)
shall be kept on file at the terminal for at least 2 years, Inspection records
shall include, as a minimum, the following information:

1. Date of Inspection.

2. Findings (may indicate no leaks discovered; or location, nature, and
severity of each leak).

3. Leak determination method.

4. Corrective Action (date each leak repaired; reasons for any repair
interval in excess of 15 days).

5. Inspector Name and Signature.

(d) The terminal owner or operator shall keep documentation of all
notifications required under sub. (3) (e) 4. on file of the terminal for at
least 2 years.

(e) (Reserved).
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(f) The owner or operator of an affected facility shall keep records of all
replacements or additions of components performed on an existing vapor
processing system for at least 3 years.

(7) RECONSTRUCTION. For purposes of this section:

(a) The cost of the following frequently replaced components of the
affected facility shall not be considered in calculating either the "fixed
capital cost of the new components" or the "fixed capital costs that
would be required to construct a comparable entirely new facility" under
s. NR 440.16: pump seals, loading arm gaskets and swivels, coupler gas-
kets, overfill sensor couplers and cables, flexible vapor hoses and ground-
ing cables and connectors.

(b) Under s. NR 440.15, the "fixed capital cost of the new compo-
nents" includes the fixed capital cost of all depreciable components [ex-
cept components specified in par. (a) which are or will be replaced pursu-
ant to all continuous programs of component replacement which are
commenced within 2-year period following December 17, 1980. For pur-
poses of this paragraph "commenced" means that an owner or operator
has undertaken a continuous program of component replacement or that
an owner or operator has entered into a contractual obligation to under-
take and complete, within a reasonable time, a continuous program of
component replacement.

History: Cr. Register, September, 1986, No. 369, elf. 10-1-86.

NR 440.65 Flexible vinyl and urethane coating andrinsing. (1) APPLICA-
BILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The affected facility
to which the provisions of this section apply is each rotogravure printing
line used to print or coat flexible vinyl or urethane products.

(b) This section applies to any affected facility which begins construc-
tion, modification, or reconstruction after January 18, 1983.

(c) For facilities controlled by a solvent recovery emission control de-
vice, the provisions of sub. (5) (a) requiring monitoring of operations will
not apply until performance specifications are promulgated under 40
C.F.R. pt. 60, Appendix B, incorporated by reference in s. NR 440.17,
for the continuous monitoring system. After the promulgation of per-
formance specifications these provisions will apply to each affected facil-
ity under par. (b). Facilities controlled by a solvent recovery emission
control device that become subject to the standard prior to promulgation
of performance specifications must conduct performance tests in accord-
ance with s. NR 440,13 (2) after performance specifications are promul-
gated.

(2) DEFINITIONS AND SYMBOLS. (a) As used in this section all terms not
defined in this subsection have the meaning designated in s. NR 440.02.

1. "Emission control device" means any solvent recovery or solvent
destruction device used to control volatile organic compounds (VOC)
emissions from flexible vinyl and urethane rotogravure printing lines.

2. "Emission control system" means the combination of an emission
control device and a vapor capture system for the purpose of reducing
VOC emissions from flexible vinyl and urethane rotogravure printing
lines.
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3. "Flexible vinyl and urethane products" means those products, ex-
cept for resilient floor coverings (1977 Standard Industry Code 3996)
and flexible packaging, that are more than 60 micrometers (0.002 inches)
thick and that consist of or contain a vinyl or urethane sheet or a vinyl or
urethane coated web.

4. "Gravure cylinder" means a plated cylinder with a printing image
consisting of minute cells or indentations specifically engraved or etched
into the cylinder's surface to hold ink when continuously resolved
through a fountain of ink. .

6. "Ink" means any mixture of ink, coating solids, organic solvents
including dilution solvent and water that is applied to the web of flexible
vinyl or urethane on a rotogravure printing line.

6. "Ink solids" means the solids content of an ink as determined by
Reference Method 24, ink manufacturer's formulation data, or plant
blending records.

7. "Inventory system" means a method of physically accounting for
the quantity of ink, solvent and solids used at one or more affected facili-
ties during a time period. The system is based on plant purchase or in-
ventory records.

8. "Plant blending records" means those records which document the
weight fraction of organic solvents and solids used in the formulation or
preparation of inks at the vinyl or urethane printing plant where they are
used,

9. "Rotogravure print station" means any device designed to print or
coat inks on one side of a continuous web or substrate using the intaglio
printing process with a gravure cylinder.

10. "Rotogravure printing line" means any number of rotogravure
print stations and associated dryers capable of printing or coating simul-
taneously on the same continuous vinyl or urethane web or substrate
which is fed from a continuous roll.

11. "Vapor capture system" means any device or combination of de-
vices designed to contain, collect and route organic solvent vapors emit-
ted from the flexible vinyl or urethane rotogravure printing line.

(b) As used in this section all symbols not defined in this subsection
have the meaning designated in s. NR 440.03.

1. "a" means the gas stream vents exiting the emission contol device.

2. "b" means the gas stream vents entering the emission control de-
vice.

3. "f" means the gas stream vents which are not directed to an omis-
sion control device.

4. "Caj" means the concentration of VOC in each gas stream (j) for the
time period exiting the emission control device, in parts per million by
volume.

5. "Chi" means the concentration of VOC in each gas stream (i) for the
time period entering the emission control device, in parts per million by
volume.
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6. "Cfk" means the concentration of VOC in each gas stream (k) for
the time period which . is not directed to an emission control device, in
parts per million by volume.

7. "G" means the weighted average mass of VOC per mass of ink solids
applied, in kilograms per kilogram.

8. "Mei" means the total mass of each dilution solvent (j) added at the
print line in the time period determined from plant records, in kilograms.

10. "Qa1-" means the volumetric flow rate of each effluent gas stream
(j) exiting the emission control device, in standard cubic meters per hour.

11. "Qb'" means the volumetric flow rate of each effluent gas stream (i)
entering the emission control device, in standard cubic meters per ]lour.

12. "Qfk" means the volumetric flow rate of each effluent gas stream
(k) not directed to an emission control device, in standard cubic meters
per hour.

13. "E" means the VOC emission reduction efficiency (as a fraction) of
the emission control device during performance testing.

14. "F" means the VOC emission capture efficiency (as a fraction) of
the vapor capture system during performance testing.

15. "W0• " means the weight fraction of VOC in each ink (i) used in the
time period as determined by Reference Method 24 of 40 C.F.R. pt. 60,
Appendix A, incorporated by reference in s. NR 440.17, manufacturer's
formulation data, or plant blending records, in kilograms per kilogram,

16. "Wxi" means the weight fraction of solids in each ink (1) used in
the time period as determined from Reference Method 24 of 40 C.F.R.
pt. 60, Appendix A, incorporated by reference in s. NR 440.17, manufac-
turer's formulation data, or plant blending records, in kilograms per kilo-
gram.

17. "W0 • " means the weight fraction of VOC in each dilution solvent
(j) added aft the print line in the time period determined from Reference
Method 24 of 40 C. F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17, manufacturer's formulation data, or plant blending
records, in kilograms per kilogram.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS. (a) On and after the
date on which the performance test required by s. NR 440.08 has been
completed each owner or operator subject to this section shall either:

1. Use inks with a weighted average VOC content less than 1.0 kilo-
gram VOC per kilogram ink solids at each affected facility, or

2. Reduce VOC emissions to the atmoshphere by 85% from each af-
fected facility.

(4) TEST METHODS AND PROCEDURES. (a) Reference Methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s. NR 440.17, except as provided under s. NR
440.08 (2), shall be used to determine compliance with sub. (3), as fol-
lows:

1. Method 24 for analysis of inks. If nonphotochemically reactive sol-
vents are used in the inks standard gas chromatographic techniques may
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be used to identify and quantify these solvents. The results of Reference
method 24 may be adjusted to subtract these solvents from the measured
VOC content.

2. Method 24A for VOC concentration (the calibration gas shall be
propane); f

3. Method 1 for sample and velocity traverses;

4. Method 2 for velocity and volumetric flow rates;

6. Method 3 for gas analysis;

6. Method .4 for stack gas moisture,

(b) To demonstrate compliance with sub. (3) (a) 1. the owner or opera-
tor of an affected facility shall determine the weighted average VOC con-
tent of the ink according to the following procedures:

1. Determine and record the VOC content and amount of each ink
used at the print head, including the VOC content and amount of diluent
solvent, for any time periods when VOC emission control equipment is
not used.

2. Compute the weighted average VOC content by the following equa-
tion:

n	 m
E (Woi Mci) + E ( Woj Mdj)

G =	 i=1	 j=1
n
E (Mci Wsi)

i=1

3. The weighted average VOC content of the inks shall be calculated
over a period that does not exceed one calendar month or four consecu-
tive weeks. A facility that uses an accounting system based on quarters
consisting of two 28 calendar day periods and one 36 calendar day period
may use an averaging period of 36 calendar days four times per year,
provided the use of such an accounting system is documented in the ini-
tial performance test.

4. Each determination of the weighted average VOC content shall con-
stitute a performance test for any period when VOC emission control
equipment is not used. Results of the initial performance test must be
reported to the department. Reference Method 24 or ink manufacturers'
formulation data along with plant blending records (if plant blending is
done) may be used to determine VOC content. The department may re-
quire the use of Reference Method 24 if there is a question concerning the
accuracy of the ink manufacturer's data or plant blending records.

6. If, during the time period when emission control equipment is not
used, all inks used contain less than 1.0 kilogram VOC per kilogram ink
solids the owner or operator is not required to calculate the weighted
average VOC content but must verify and record the VOC content of
each ink (including any added dilution solvent) used as determined by
Reference Method 24, ink manufacturers' formulation data or plant
blending records.
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(c) To determine compliance with sub. (3) (a)1. the owner or operator
may determine the weighted average VOC content using an inventory
system.

1. The inventory system shall accurately account to the nearest kilo-
gram for the VOC content of all inks and dilution solvent used, recycled
and discarded for each affected facility during the averaging period. Sep-
arate records must be kept for each affected facility.

2. To determine VOC content of inks and dilution solvent used or re-
cycled Reference Method 24 or ink manufacturers' formulation data
must be used in combination with plant blending records (if plant blend-
ing is done) or inventory records or purchase records for new inks or dilu-
tion solvent.

3. For inks to be discarded only Reference Method 24 shall be used to
determine the VOC content. Inks to be discarded may be combined prior
to measurement of volume or weight and tested by Reference Method
24.

4. The department may require the use of Reference Method 24 if
there is a question concerning the accuracy of the ink manufacturer's
data or plant records.

5. The department shall approve the inventory system of accounting
for VOC content prior to the initial performance test.

(d) To demonstrate compliance with sub. (3) (a) 2. the owner or opera-
tor of an affected facility controlled by a solvent recovery emission con-
trol device or an incineration control device shall conduct a performance
test to determine overall VOC emission control efficiency according to
the following procedures:

1.The performance test shall consist of 3 runs. Each test run must last
a minimum of 30 minutes and shall continue until the printing operation
is interrupted or until 180 minutes of continuous operation occurs. Dur-
ing each test run the print line shall be printing continuously and operat-
ing normally. The VOC emission reduction efficiency achieved from each
test run is averaged over the entire test run period.

2. VOC concentration values at each site shall be measured simulta-
neously.

3. The volumetric flow rate shall be determined from one Method 2
measurement for each test run conducted immediately prior to, during,
or after that test run. Volumetric flow rates at each site do not need to be
measured simultaneously.

4. In order to determine capture efficiency from an affected facility all
fugitive VOC emissions from the affected facility shall be captured and
vented through stacks suitable for measurement. During a performance
test the owner or operator of an affected facility loeated in an area with
other sources of VOC shall isolate the affected facility from other sources
of VOC. These two requirements shall be accomplished using one of the
following methods:

a. Build a permanent enclosure around the affected facility;

b. Build a temporary enclosure around the affected facility and dupli-
cate, to an extent that is reasonably feasible, the ventilation conditions
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that are in effect when the affected facility is not enclosed (one way to do
this is to divide the room exhaust rate by the volume of the room and
then duplicate that quotient or 20 air changes per hour, whichever is
smaller, in the temporary enclosure), or

c. Shut down all other sources of VOC and continue to exhaust fugitive
emissions from the affected facility through any building ventilation sys-
tem and other room exhausts such as print line ovens and embossers.

S. For each affected facility compliance with sub. (3) (a) 2. has been
demonstrated if the average value of the overall control efficiency (EF)
for the three runs is equal to or greater than 85 percent. An overall con-
trol efficiency is calculated for each run as follows:

a. For efficiency of the emission control device.

n	 m
E	 (Qbi Cbi) —	 E	 (Qa} Cal)

E = 1=1	 j=1
n
E	 (Qbi Cbi)

i= 1

b. For efficiency of the vapor capture system,

n

	

E	 (Qbi Cbi)
F =	 i=1

n	 p
E	 (Qbi Cbi +	 E	 (Qfk Cik)

i =1	 k=1

(5) MONITORING OF OPERATIONS AND RECORDKEEPING REQUIREMENTS.
(a) The owner or operator of an affected facility controlled by a solvent
recovery emission control device shall install, calibrate, operate and
maintain a monitoring system which continuously measures and records
the VOC concentration of the exhaust vent stream from the control de-
vice and shall comply with the following requirements:

1. The continuous monitoring system shall be installed in a location
that is representative of the VOC concentration in the exhaust vent at
least two equivalent stack diameters from the exhaust point and pro-
tected from interferences due to wind, weather, or other processes,

2, During the performance test the owner or operator shall determine
and record the average exhaust vent VOC concentration in parts per mil-
lion by volume. After the performance test the owner or operator shall
determine and, in addition to the record made by the continuous moni-
toring device, record the average exhaust vent VOC concentration for
each 3-hour clock period of printing operation when the average concen-
tration is greater than 50 ppm and more than 20 percent greater than the
average concentration value demonstrated during the most recent per-
formance test.

(b) The owner or operator of an affected facility controlled by a ther-
mal incineration emission control device shall install, calibrate, operate
and maintain a monitoring device that continuously measures and
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records the temperature of the control device exhaust gases and shall
comply with the following requirements;

1. The continuous monitoring device shall be calibrated annually and
have an accuracy of + 0.75 percent of the temperature being measured or
+2.VC, whichever Is greater.

2. During the performance test the owner or operator shall determine
and record the average temperature of the control device exhaust gases.
After the performance test the owner or operator shall determine and
record, in addition to the record made by the continuous monitoring de-
vice, the average temperature for each 3-hour clock period of printing
operation when the average temperature of the exhaust gases ismore
than 28°C below the average temperature demonstrated during the most
recent performance test.:

(c) The owner or operator of an affected facility controlled by a cata-
lytic incineration emission control device shall install, calibrate, operate
and maintain monitoring devices that continuously measure and record
the gas temperatures both upstream and downstream of the catalyst bed
and shall comply with the following requirements:

1. Each continuous monitoring device shall be calibrated annually and
have an accuracy of + 0.75 percent of the temperature being measured or
+2.5°C, whichever Fs—greater.

2. During the performance test the owner or operator shall determine
and record the average gas temperature both upstream and downstream
of. the catalyst bed. After the performance test the owner or operator
shall determine and record, in addition to the record made by the contin-
uous monitoring device, the average temperatures for each 3-hour clock
period of printing operation when the average temperature of the gas
stream before the catalyst bed is more than 28°C below the average tem-
perature demonstrated during the most recent performance test or the
average temperature difference across the catalyst bed is less than 80 per-
cent of the average temperature difference of the device during the most
recent performance test.

(d) The owner or operator of an affected facility shall record time peri-
ods of operation when an emission control device is not in use.

(6) REPORTING RMUIREMENTS. (a) For all affected facilities subject to
compliance with sub. (3) the performance test data and results from the
performance test shall be submitted to the department as specified in s.
NR . 440.08 (1).

(b) The owner or operator of each affected facility shall submit semi-
annual reports to the department of occurrences of the following:

1. Exceedances of the weighted average VOC content specified in sub.
( 3 ) (a) 1.;

2. Exceedances of the average value of the exhaust vent VOC concen-
tration as defined under sub. (5) (a) 2.;

3. Drops in the incinerator temperature as defined under sub. (5) (b)
2.; and

Register, September, 1986, No. 369



432	 WISCONSIN ADMINISTRATIVE CODE
NR 440

4. Drops in the average temperature of the gas stream immediately
before the catalyst bed or drops in the average temperature across the
catalyst bed as defined under sub. (5) (c) 2.

(c) The reports required under par (b) shall be postmarked within 30
days following the end of the second and fourth calendar quarters,

(d) The requirements of this subsection remain in force until and un-
less the department approves reporting requirements or an alternative
means of .compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with this subsection, provided they
comply with the requirements established by the department.

History. Cr. Register, September, 1986, No. 369, eff.10-1-86.

NR 440.66 Equivalent leaks of voc in petroleum refineries. (1) APPLICA-
BILITY AND DESIGNATION OF AFFECTED FACILITY, (a) 1. The provisions of
this section apply to affected facilities in petroleum refineries.

2. A compressor is an affected facility.

3. The group of all the equipment (defined in sub. (2)) within a process
unit is an affected facility.

(b) . Any affected facility under par. (a) that commences construction
or modification after January 4, 1983, is subject to the requirements of
this section.

(c) Addition or replacement of equipment (defined in sub. (2)) for the
purpose of process improvement which is accomplished without a capital
expenditure shall not by 'itself be considered a modification under this
section,

(d) Facilities subject to s. NR 440.62 or 440.68 are excluded from this
section.

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s, NR 440.02 or 440.62.

(a) "Alaskan North Slope" means the approximately 69,000 square
mile area extending from the Brooks Range to the Arctic Ocean.

(b) "Equipment" means each valve, pump, pressure relief device,
sampling connection system, open-ended valve or line and flange or other
connector in VOC service. Compressors are considered equipment only
for the put-poses of recordkeeping and reporting,

(c) "In Hydrogen Service" means that a compressor contains a process
fluid that meets the conditions in sub. (4) (b).

(d) "In Light Liquid Service" means that the piece of equipment con-
tains a liquid that meets the conditions specified in sub. (4) (c).

(e) "Petroleum Refinery" means that facility engaged in producing
gasoline, kerosene, distillate fuel oils, residual fuel oils, lubricants, or
other products through the distillation of petroleum or through the redis-
tillation, cracking, or reforming of unfinished petroleum derivatives.

(f) "Petroleum" means the crude oil removed from the earth and the
oils derived from tar sands, shale and coal.
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(g) "Process Unit" means components assembled to produce interme-
diate or final products from petroleum, unfinished petroleum derivatives,
or other intermediates; a process unit can operate independently if sup-
plied with sufficient feed or raw materials and sufficient storage facilities
for the product.

(3)S TANDARDS. (a) Each owner or operator subject to the provisions of
this section shall comply with the requirements of s. NR 440.62 (3) (a) to
(j) as soon as practicable, but no later than 180 days after initial startup.

(b) An owner or operator may elect to comply with the requirements of
s. NR 440.62 (4) (a) and (b).

(c) An owner or operator may apply to the department for a determi-
nation of equivalency for any means of emission limitation that achieves
a reduction in emissions of VOC at least equivalent to the reduction in
emissions of VOC achieved by the controls required in this section. In
doing so the owner or operator shall comply with requirements of s. NR
440.62(5).

(d) Each owner or operator subject to the provisions of this section
shall comply with the provisions of s. NR 440.62 (6) except as provided
in sub. (4).

(e) Each owner or operator subject to the provisions of this section
shall comply with the provisions of s, NR 440.62 (7) and (8).

(4) EXCEPTIONS, (a) Each owner or operator subject to the provisions
of this section may comply with the following exceptions to the provi-
sions of s. NR 440.62.

(b) 1. Compressors in hydrogen service are exempt from the require-
ments of sub. (3) if an owner or operator demonstrates that a compressor
is in hydrogen service.

2. Each compressor is presumed not to be in hydrogen service unless an
owner or operator demonstrates that the piece of equipment is in hydro-
gen service. For a piece of equipment to be considered in hydrogen ser-
vice it must be determined that the percent hydrogen content can be
reasonably expected always to exceed 50% by volume. For purposes of
determining the percent hydrogen content in the process fluid that is con-
tained in or contacts a compressor procedures that conform to the gen-
eral method described in ASTM E-260, E-168, or E-169, incorporated by
reference in s. NR 440.17, shall be used.

3. a, An owner or operator may use engineering judgment rather than
procedures in subd. 2. to demonstrate that the percent content exceeds
50% by volume. When an owner or operator and the department do not
agree on whether a piece of equipment is in hydrogen service however,
the procedure in subd. 2. shalt be used to resolve the disagreement.

b. If an owner or operator determines that a piece of equipment is in
hydrogen service the determination can be revised only after following
the procedures in subd. 2_ .

(c) Any existing reciprocating compressor that becomes an affected fa-
cility under provisions of s. NR 440.14 or 440.15 is exempt from s. NR
440.62 (3) (c) 1., 2., 3., 4., 5. and 8., provided the owner or operator dem-
onstrates that recasting the distance piece or replacing the compressor
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are the only options available to bring the compressor into compliance
with the provisions of s. NR 440.62 (3) (c) 1., 2., 3., 4., 5. and 8.

(d) An owner or operator may use the following provision in addition
to s. NR 440.62 (6) (e): Equipment is in light liquid service if the percent
evaporated is greater than 10% at 150°C as determined by ASTM
Method D-86 incorporated by reference in s. NR 440.17.

History: Cr. Register, September, 1986, No. 369, eft. 10.1-86.

NR 440:67 Synthetic fiber production facilities. (1) APPLICABILITY AND
DESIGNATION OF AFFECTED FACILITY. (a) Except as provided in par. (b)
the affected facility to which the provisions of this section apply is each
solvent-spun synthetic fiber process that produces more than 500
megagrams of fiber per year.

(b) The provisions of this section do not apply to any facility that uses
the . reaction spinning process to produce spandex fiber or the viscose pro-
cess to produce rayon fiber.

(c) The provisions of this section apply to each facility as identified in
par, (a) that commences construction or reconstruction after November
23, 1982. The provisions of this section do not apply to facilities that
commence modification but not reconstruction after November 23, 1982,

(2) DEFINITIONS. (a) As used in this section all terms not defined in
this subsection have the meaning designated in s. NR 440.02.

1. "Acrylic fiber" means a manufactured synthetic fiber in which the
fiber-forming substance is any long-chain synthetic polymer composed of
at least 85% by weight of acrylonitrile units.

2. "Makeup solvent" means the solvent introduced into the affected
facility that compensates for solvent lost from the affected facility dur-
ing the manufacturing process.

3. "Nongaseous losses" means the solvent that is not volatilized dur-
ing fiber production and escapes the process and is unavailable for recov-
ery or is in ̀a form or concentration unsuitable for economical recovery.

4. "Polymer" means any of the natural or synthetic compounds as
usually high molecular weight that consist of many repeated links each
link being a relatively light and simple molecule.

5. "Precipitation bath" means the water, solvent, or other chemical
bath into which the polymer or prepolymer (partially reacted material)
solution is extruded and causes physical or chemical changes to occur in
the extruded solution to result in a semihardened polymeric fiber.

6. "Rayon fiber" means a manufactured fiber composed of regenerated
cellulose as well as manufactured fibers composed of regenerated cellu-
lose in which substituents have replaced not more than 5 percent of the
hydrogens of the hydroxyl groups.

7. "Reaction spinning process" means the fiber-forming process where
a prepolymer is extruded into a fluid medium and solidification takes
place by chemical reaction to form the final polymeric material.

8. "Recovered solvent" means the solvent captured from liquid and
gaseous process streams that is concentrated in a control device and that
may be purified for reuse.
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9. "Solvent feed" means that the solvent introduced into the spinning
solution preparation system or precipitation bath. This feed stream in-
cludes the combination of recovered solvent and makeup solvent.

10. "Solvent inventory variation" means the normal changes in the
total amount of solvent contained in the affected facility.

11. "Solvent recovery system" means the equipment associated with
capture, transportation, collection, concentration and purification of or-
ganic solvents. It may include enclosures, hoods, ducting, piping, scrub-
bers, condensers, carbon adsorbers, distillation equipment and associ-
ated storage vessels.

12. "Solvent-spun synthetic fiber" means any synthetic fiber produced
by a process that uses an organic solvent in the spinning solution, the
precipitation bath, or processing of the spun fiber.

13. "Solvent-spun synthetic fiber process" means the total of all equip-
ment having a common spinning solution preparation system or a com-
mon solvent recovery system and is used in the manufacture of solvent-
spun synthetic fiber. It includes spinning solution preparation, spinning,
fiber processing and solvent recovery but does not include the polymer
production equipment.

14. "Spandex' fiber" means a manufactured fiber in which the fiber-
forming substance is a long chain synthetic polymer comprised of at least
85% of a segmented polyurethane.

15. "Spinning solution" means the mixture of polymer, prepolymer, or
copolymer and additives dissolved in solvent. The solution is prepared at
a viscosity and solvent-to-polymer ratio that is suitable for extrusion
into fibers.

16. "$pinning solution preparation system" means the equipment
used to prepare spinning solutions; the system includes equipment for
mixing, filtering, blending and storage of the spinning solutions,

17. "Synthetic fiber" means any fiber composed partially or entirely of
materials made by chemical synthesis or made partially or entirely from
chemically-modified naturally-occurring materials.

18. "Viscose process" means the fiber forming process where cellulose
and concentrated caustic soda are reacted to form soda or alkali cellu-
lose. This reacts with carbon disulfide to form sodium cellulose xanthate
which is then dissolved in a solution of caustic soda. The solution is spun
into an acid coagulating bath after ripening. This precipitates the cellu-
lose in the form of a regenerated cellulose filament.

(3) STANDARD FOR VOLATILE ORGANIC COMPOUNDS. (a) On and after the
date on which the initial performance test required to be conducted by S.
NR 440.08 is completed no owner or operator subject to the provisions of
this section shall cause the discharge into the atmosphere from any af-
fected facility that produces acrylic fibers VOC emissions that exceed 10
kilograms (Kg) VOC per megagram (Mg) solvent feed to the spinning
solution preparation system or precipitation bath. VOC emissions from
affected facilities that produce both acrylic and nonacrylic fiber types
shall not exceed 10 Kg VOC per Mg solvent feed. VOC emissions from
affected facilities that produce only nonacrylic fiber types shall not ex-
ceed 17 Kg VOC per Mg solvent feed. Compliance with the emission lim-
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itations is determined on a 6-month rolling average basis as described in
sub. (4).

(4) PERFORMANCE TEST AND COMPLIANCE PROVISIONS. (a) Section NR
440.08 (6) does not apply to the performance test procedures required by
this section,

(b) Each owner or operator of an affected facility shall determine com-
pliance with the applicable standard in sub. (3) (a) by determining and
recording monthly the VOC emissions per Mg solvent feed from each
affected facility for the current and preceding 5 consecutive calendar
months and using these values to calculate the 6-month average emis-
sions. Each calculation is considered a performance test. The owner or
operator of an affected facility shall use the following procedure to deter-
mine VOC emissions for each calendar month;

1. Install, calibrate, maintain, and operate monitoring devices that
continuously measure and permanently record for each calendar month
the amount of makeup solvent and solvent feed. These values shall be
used in calculating VOC emissions according to subd. 2, All monitoring
devices, meters and peripheral equipment shall be calibrated and any
error recorded. Total compounded error of the flow measuring and
recording devices may not exceed 1 % accuracy over the operating range.
As an alternative to measuring solvent feed the owner or operator may:

a. Measure the amount of recovered solvent returned to the solvent
feed storage tanks and use the following equation to determine the
amount of solvent feed:

Solvent Feed = Makeup Solvent + Recovered Solvent + Change in
the Amount of Solvent Contained in the Solvent Feed Holding Tank.

b. Measure and record the amount of polymer introduced into the af-
fected facility and the solvent-to-polymer ratio of the spinning solutions
and use the following equation to determine the amount of solvent feed:

n
Solvent = Y. (Polymer Used)i x (Solvent-to-Polymer Ratio)1

Feed i=1

where subscript "i" denotes each particular spinning solution used
during the test period; values of "i" vary from one to the total number of
spinning solutions, "n," used during the calendar month.

2. VOC emissions shall be determined each calendar month by use of
the following equations:

E = M --- N — 1  and Mw = MvSpD
Sw

Sw = SvSpD	 I = Ie Is
1000	 Sw

where all values are for the calendar month only and where:

E = Emissions in Kg per Mg solvent feed;

Sv = Measured or calculated volume of solvent feed in liters;

Sw — Weight of solvent feed in Mg;
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My = Measured volume of makeup solvent in liters;

Mw w Weight of makeup in Kg;

N = Allowance for nongaseous losses per Mg solvent feed; 13 Kg per
Mg solvent feed to the spinning solution preparation system and precipi-
tation bath. This value shall be used in all cases unless an owner or opera-
tor demonstrates to the satisfaction of the department that greater non-
gaseous losses occur at the affected facility. In this case, the greater value
may be substituted in the equation,

Sp = Fraction of measured volume that is actual solvent (excludes
water);

D = Density of the solvent in Kg/ liter;

I = Allowance for solvent inventory variation or changes in the
amount of solvent contained in the affected facility per Mg solvent feed
(may be positive or negative);

Is = Amount in Kg of solvent contained in the affected facility at the
beginning of test period, as determined by owner or operator;

IE = Amount in Kg of solvent contained in the affected facility at the
close of test period, as determined by owner or operator.

(6) REPORTING REQUIREMENTS. (a) The owner or operator of an af-
fected facility shall submit a written report . to the department of the fol-
lowing:

1. The results of the initial performance test; and

2. The results of subsequent performance tests that indicate that VOC
emissions exceed the standards in sub. (3). These reports shall be submit-
ted semiannually at six month intervals, after the initial performance
test.

(b) Solvent-spun synthetic fiber producing facilities exempted from
these standards in sub. (1) (a) (those producing less than 600 megagrams
annually) shall report to the department within 30 days whenever ex-
truded fiber for the preceding 12 calendar months exceeds 600
megagrams.

(c) The requirements of this section remain in force until and unless
the department approves reporting requirements or an alternative
means of compliance surveillance. In that event affected sources will be
relieved of the obligation to comply with this section.

History; Cr. Register, September, 1986, No. 369, eg . 10-1-86.

NR 440.68 Petroleum dry cleaners. (1) APPLICABILITY AND DESIGNA-
TION OF AFFF TFD FACILITY.a) The provisions of this section are appli-
cable to the following affected facilities located at a petroleum dry clean-
ing plant with a total manufacturer's rated dryer capacity equal to or
greater than 38 kilograms (84 pounds): Petroleum solvent dry cleaning
dryers, washers, filters, stills and settling tanks.

1. When the affected facility is installed in an existing plant that is not
expanding the manufacturer's rated capacity of its petroleum solvent
dryer(s) the total manufacturer's rated dryer capacity is the summation
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of the manufacturer's rated capacity for each existing petroleum solvent
dryer.

2. When the affected facility is installed in a plant that is expanding
the manufacturer's rated capacity of its petroleum solvent dryers the
total manufacturer's rated dryer capacity is the summation of the manu-
facturer's rated dryer capacity for each existing and proposed new petro-
leum solvent dryer.

3. When the affected facility is installed in a new plant the total manu-
facturer's rated dryer capacity is the summation of the manufacturer's
rated dryer capacity for each proposed new petroleum solvent dryer.

4. The petroleum solvent dryers considered in the determination of the
total manufacturer's rated dryer capacity are those new and existing
dryers in the plant that will be in service at any time after the proposed
now source or modification commences operation.

(b) Any facility under par. (a) that commences construction or modifi-
cation after December 14, 1982, is subject to the requirements of this
section.

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 440.02.

(a) "Cartridge filter" means a discrete filter unit containing both filter
paper and activated carbon that traps and removes contaminants from
petroleum solvent together with the piping and ductwork used in the
installation of this device.

(b) "Dryer" means a machine used to remove petroleum solvent from
articles of clothing or other textile or leather goods, after washing and
removing of excess petroleum solvent, together with the piping and
ductwork used in the installation of this device.

(c) "Manufacturer's rated, dryer capacity" means the dryer's rated ca-
pacity of articles, in pounds or kilograms o . clothing articles per load, dry
basis, that is typically found on each dryer on the manufacturer's name-
plate or in the manufacturer's equipment specifications.

(d) "Perceptible leaks" means any pertroleum solvent vapor or liquid
leaks that are conspicuous from visual observation or that bubble after
application of a soap solution such as pools or droplets of liquid, open
containers or solvent, or solvent laden waste standing open to the atmos-
phere.

(e) "Petroleum dry cleaner" means a dry cleaning facility that uses
petroleum solvent in a combination of washers, dryers, filters, stills and
settling tanks.

(f) "Settling tank" means a container that gravimetrically separates
oils, grease and dirt from petroleum solvent together with the piping and
ductwork used in the installation of this device.

(g) "Solvent filter" means a discrete solvent filter unit containing a
porous medium that traps and removes contaminants from petroleum
solvent together with the piping and ductwork used in the installation of
this device.
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(h) "Solvent recovery dryer" means a class of dry cleaning dryers that
employs a condenser to condense and recover solvent vapors evaporated
in a closed-loop stream of heated air together with the piping and
ductwork used in the installation of this device.

(i) "Still' means a device used to volatilize, separate and recover pe-
troleum solvent from contaminated solvent together with the piping and
ductwork used in the installation of this device.

(j) "Washer" means a machine which agitates fabric articles in a pe-
troleum solvent bath and spins the articles to remove the solvent to-
gether with the piping and ductwork used in the installation of this de-
vice.

(3) STANDARDS FOR VOLATILE ORGANIC COMPOUNDS. (a) Each affected
petroleum solvent dry cleaning dryer that is installed at a petroleum dry
cleaning plant shall be a solvent recovery dryer. The solvent recovery
dryers shall be properly installed, operated and maintained.

(b) Each affected petroleum solvent filter that is installed at a petro-
leum dry cleaning plant shall be a cartridge filter. Cartridge filters shall
be drained in their sealed housings for at least 8 hours prior to their re-
moval.

(c) Each manufacturer of an affected petroleum solvent dryer shall in-
clude leak inspection and leak repair cycle information in the operating
manual and on a clearly visible label posted on each affected facility.
Such information should state:

To protect against fire hazards, loss of valuable solvents and emissions
of solvent to the atmosphere, periodic inspection of this equipment for
evidence of leaks and prompt repair of any leaks is recommended. The
Wisconsin Department of Natural Resources recommends . that the
equipment be inspected every 15 days and all vapor or liquid leaks be
repaired within the subsequent 15 day period.

(4) EQUIVALENT EQUIPMENT AND PROCEDURES. (a) Upon written ap-
plication from any person the department may approve the use of equip-
ment or procedures that have been demonstrated to its satisfaction to be
equivalent, in terms of reducing VOC emissions to the atmosphere, to
those prescribed for compliance within a specified subsection of this sec-
tion. The application must contain a complete description of the equip-
ment or procedure; the testing method; the date, time and location of the
test; and a description of the test results. Written applications shall be
submitted to Department of Natural Resources, Bureau of Air Manage-
ment, 101 South Webster Street, P.O. Box 7921, Madison, WI 53707.

(b) The department will make a preliminary determination of whether
or not the application for equivalency is approvable and will publish a
notice of these findings. The department will publish the final determina-
tion after notice and opportunity for public hearing.

(5) TEST METHODS AND PROCEDURES. Each owner or operator of an
affected facility subject to the provisions of sub. (3) (a) shall perform an
initial test to verify that the flow rate of recovered solvent from the sol-
vent recovery dryer at the termination of the recovery cycle is no greater
than 0.06 liters per minute. This test shall be conducted for a duration of
no less than 2 weeks during which no less than 50% of the dryer loads
shall be monitored for their final recovered solvent flow rate. The sug-

Register, September, 1986, No. 369



440	 WISCONSIN ADMINISTRATIVE CODE
NR 440

Bested point for measuring the flow rate of recovered solvent is from the
outlet of the solvent-water separator. Near the end of the recovery cycle
the entire flow of recovered solvent should be diverted to a graduated
cylinder. As the recovered solvent collects in the graduated cylinder the
elapsed time is monitored and recorded in periods of greater than or
equal to 1 minute. At the same time the volume of solvent in the gradu-
ated cylinder is monitored and recorded to determine the volume of re-
covered solvent that is collected during each time period. The recovered
solvent flow rate is calculated by dividing the volume of solvent collected
per period by the Iength of time elapsed during the period and converting
the result with appropriate factors into units of liters per minute. The
recovery cycle and the monitoring procedure should continue until the
flow rate of solvent is less than or equal to 0.05 liter per minute. The type
of articles cleaned and the total length of the cycle should then be re-
corded.

(6) RECORDKEEPINC REQ.UIREMENTS. Each owner or operator of an af-
fected facility subject to the provisions of this section shall maintain a
record of the performance test required under sub. (5).

History: Cr, Register, ,September, 1986, No. 369, off. 10-1-86.

NR 440.69 Wool fiberglass insulation manufacturing plants. (1) APPLICA-
BILITY AND DESIGNATION OF AFFECTED FACILITY. (a) The affected facility
to which the provisions of this section apply is each rotary spin wool
fiberglass insulation manufacturing fine.

(b) The owner or operator of any facility under par. (a) that com-
mences construction, modification, or reconstruction after February 7,
1984, is subject to the requirements of this section.

(2) DEFINITIONS. As used in this section all terms not defined in this
subsection have the meaning designated in s. NR 440.02.

(a) "Glass pull rate" means the mass of molten glass utilized in the
manufacture of wool fiberglass insulation at a single manufacturing line
in a specified time period.

(b) "Manufacturing line" means the manufacturing equipment com-
prising the forming section, where molten glass is fiberized and a fiber-
glass mat is formed; the curing section, where the binder resin in the mat .
is thermally "set"; and the cooling section, where the mat is cooled.

(c) "Rotary spin" means a process used to produce a wool fiberglass
insulation by forcing molten glass through numerous small orifices in the
side wall of a spinner to form continuous glass fibers that are then broken
into discrete lengths by high velocity air flow.

(d) "Wool fiberglass insulation" means a thermal insulation material 	 {
composed of glass fibers and made from glass produced or melted at the
same facility where the manufacturing line is located,

(3) STANDARD FOR PARTICULATE MATTER. On and after the date on
which the performance test required to be conducted by s. NR 440.18 is
completed no owner or operator subject to the provisions of this section
may cause to be discharged into the atmosphere from any affected facil-
ity any gases which contain particulate matter in excess of 5.5 Kg per Mg
(11.0 lb/ton) of glass pulled.
Register, September, 1986, No. 869



DEPARTMENT OF NATURAL RESOURCES 	 441
NR 440

(4) MONITORING OPERATIONS. (a) Any owner or operator subject to
the provisions of this section who uses a wet scrubbing control device to
comply with the mass emission standard shall install, calibrate, maintain
and operate monitoring devices that measure the gas pressure drop
across each scrubber and the scubbing liquid flow rate to each scrubber.
The pressure drop monitor is to be certified by its manufacturer to be
accurate within plus or minus 250 pascals ( + 1 inch water gauge) over
its operating range and the flow rate monitorIsis to be certified by its man-
ufacturer to be accurate within plus or minus s% over its operating
range.

(b) An owner or operator subject to the provisions of this section who
uses a wet electrostatic precipitator control device to comply with the
mass emission standard shall install, calibrate, maintain and operate
monitoring devices that measure the primary and secondary current
(amperes) and voltage in each electrical field and the inlet water flow
rate. In addition the owner or operator shall determine the total residue
(total solids) content of the water entering the control device once per
day using Method 209A, "Total Residue Dried at 103-105°C," in Stan-
dard Methods for the Examination of Water and Wastewater, 16th Edi-
tion,1980, of 40 C.F.R. pt. 60, Appendix A, incorporated by reference in
s. NR 440.17. Total residue shall be reported as percent by weight. All
monitoring devices required under this paragraph are to be certified by
their manufacturers to be accurate within plus or minus 5% over their
operating range.

(c) All monitoring devices required under this subsection are to be re-
calibrated quarterly in accordance with procedures under s. NR 440.13
(2).

(5) REcoRDKEEPING AND REPORTING REQUIREMENTS. (a) At 30-minute
intervals during each 2-hour test run of each performance test of a wet
scrubber control device, and at least once every 4 hours thereafter, the
owner or operator shall record the measurements required by sub. (4)
(a).

(b) At 30-minute intervals during each 2-hour test run of each per-
formance test of a wet electrostatic precipitator control device, and at
least once every 4 hours thereafter, the owner or operator shall record the
measurements required by sub. (4) (b), except that the concentration of
total residue in the water shall be recorded once during each performance
test and once per day thereafter.

(c) Records of the measurements required in pars. (a) and (b) must be
retained for at least 2 years.

(d) Each owner or operator shall submit written semi-annual reports
of exceedances of control device operating parameters required to be
monitored by pars. (a) and (b) and written documentation of, and a re-
port of corrective maintenance required as a result of, quarterly calibra-
tions of the monitoring devices required in sub. (4) (c). For the purpose
of these reports exceedances are defined as any monitoring data that are
less than 70 percent of the lowest values or greater than 130% of the
highest value of each operating parameter recorded during the most re-
cent performance test.

(e) The requirements of this section remain in force until and unless
the department approves reporting requirements or an alternative
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means of compliance surveillance. In that event affected facilities will be
relieved of the obligation to comply with this section, provided that they
comply with the requirements established by the department.

(6) TEST MBTHODS AND PROCEDURES. (a) Reference methods in 40
C.F.R. pt. 60, Appendix A, incorporated by reference in s. NR 440.17,
except as provided under s, NR 440.08 (2), shall be used to determine
compliance with sub. (3) as follows:

1. Method 1 for sample and velocity traverses:

2. Method 2 for stack gas velocity and volumetric flow rate;

3. Method 3 for stack gas dry molecular weight;

4. Method 4 for stack gas moisture content; and

5. Method 6E for the measurement of particulate emissions.

(b) The sampling time for each test run shall be at least 2 hours and the
minimum volume of gas sampled shall be 2,55 dscm.

(c) The performance test shall be conducted while the product with the
highest loss on ignition (LOI) expected to be produced by the affected
facility is being manufactured.

(d) For each test run the particulate mass emission rate, R, shall be
computed as follows:

R= Ct x Qstd x _ 6 x 10-5 min.-kg
h-mg

where:

R = mass emission rate (kg/h).

Ct = particulate concentration as determined by Reference Method
5E (mg/dscm) in 40 CFR, pt. 60, Appendix A, incorporated by reference
in s. NR 440.17.

Qstd = stack gas volumetric flow rate as determined by Method 2
(dscm/min.) in 40 CFR, pt. 60, Appendix A, incorporated by reference in
s. NR 440.17.

(e) The glass pull rate, P, for the manufacturing line shall be computed
as follows:

P= Lg x Wm x M x 100-LOI x 6 x 10-5 min-Mg
100	 h-g

where:

P = glass pull rate (Mg/h).

Lg line speed (m/min.)

Wm = trimmed mat width (m).

M = mat gram weight (g/m2).

LOI = loss on ignition (weight percent), as determined by ASTM
Standard Test Method D2584-68 (Reapproved 1979), "Ignition Loss of
Cured Reinforced Resins" (incorporated by reference in s. NR 440.17).
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For each 2-hour test run the average glass pull rate shall be computed
from at least 3 glass pull rates determined at intervals of at least 30 min-
utes during the test run.

(f) For each test run the particulate mass emission level, E, shall be
computed as follows:

E= R
Pavg

where:

E = mass omission level (kg/Mg).

R = mass emission rate (kg/h).

Pavg = average glass pull rate (Mg/h).
History: Cr. Register, September, 1986, No. 369, A 10-1 S&.
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