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ABSTRACT

This is as complete as possible an assembly of the numerical air quality
management standards of the world, including the United States. The kinds
of standards included are those for: air quality, concentration at point
of impingement at ground level, deposited particulate matter, emergency
procedure concentrations, emissions, fluorides in forage, fuel, measure-
ment method, protection zone, soiling index, stack height and sulfation.
It excludes air quality management regulations that do not have numerical
limits; and, conversely, numerical limits that do not directly relate to
air quality management. In the former category are open burning and
fugitive dust regulations, that, almost without exception, do not include
numerical limits. 1In the latter category are numerical design standards
for fuel burning equipment which relate only indirectly to air quality
management.

The standards are presented in tabular form, supported, where necessary,
with figures.

This report was submitted in fulfillment of Contract Number 68-02-0556 by
the Department of Environmental Sciences and Engineering, School of Public
Health, University of North Carolina at Chapel Hill, under the sponsorship

of the Environmental Protection Agency. Work was completed as of September,
1974.

This report is in two volumes: Volume I, The Air Quality Management

Standards of the World, Including United States Federal Standards; and
Volume II, The Air Quality Management Standards of the United States.

NOTICE

Errors, corrections, or other comments concerning this document should be
addressed to:

U.S. Environmental Protection Agency

Special Studies Staff
Research Triangle Park, N. C. 27711
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SECTION I

CONCLUSIONS

There is a need for tabulations of air quality management stand-

ards but no known effort,other than this project, to meet this

need. Several national and international organizations have indicated
their intention of developing and maintaining in current status a
file of the world's environmental laws, regulations, standards, etc.
However, as far as is known to the authors, none of these projects
are operational, one reason being the enormity of the task of
covering all aspects of the environment and all facets of legislation
and regulation. To insure that the task gets done, it would be
better to break it down into smaller and more manageable sub-

tasks, such as the development and maintenance in current status

of a file of the world's air quality management standards. This
report forms a 1974 base which can be kept in current status with
much less effort than would be required to redo the task from scratch
if it is allowed to become obsolete.



SECTION II

RECOMMENDAT IONS

It is recommended that the tables in this report be stored in a
computer and that a computer program be developed to allow the

file to be kept current by the addition of new standards and the
up-dating and correction of those in the file. The program should
allow the computer to respond to interrogation concerning individual
file entries and classes of file entries, as well as to generate
up~dated tables similar to those in this report and an up-dated
version of this entire report. Thereafter the file and the program
should be maintained on current status and its availability pub-
licized among potential users.

Failing such computerization, it is recommended that this report
be kept up to date by manual methods.



SECTION III

INTRODUCTION

This report is as complete as possible an assembly of the
numerical air quality management standards of the world,
including the United States. The kinds of standards included
are those for: ailr quality, concentration at point of impinge-
ment at ground level, deposited particulate matter, emergency
procedure concentrations, emissions, fluorides in forage, fuel,
measurement method, protection zone, soiling index, stack height
and sulfation. It excludes air quality management regulations
that do not have numerical limits; and, conversely, numerical
limits that do not directly relate to air quality management.

In the former category are open burning and fugitive dust re-
gulations that, almost without exception, do not include numerical
limits, In the latter category are numerical design standards
for fuel burning equipment which relate only indirectly to air
quality management.

The standards are presented in tabular form, supported, where
necessary, with figures.

This report 1s in two volumes: Volume I, The Air Quality Manage-
ment Standards of the World, Including United States Federal
Standards; and Volume II, The Air Quality Management Standards of
the United States.

Although the table and figure entries include no information on
methods of sampling and analysis, the promulgating documents
frequently cover these matters in considerable detail. The value
of an air quality management standard is closely related to its
method of sampling and analysis, and, in many cases would have been
different had a different method of sampling and analysis been
specified in the promulgating document.

In the tables, indented entries are subcategories of the last pre-
ceeding non~indented entry. In many cases, entries have been
abbreviated to make them fit on one line. Such abbreviation forces
the exclusion from the entry of qualifying phrases, sentances and
paragraphs which appear in the promulgating document. For this
reason, the user of an entry should verify that entry with the
promulgating document, if decisions of importance depend upon the
accuracy of the value and the applicability of the standard. Most
common among the materials excluded from entries are: statements of
standard temperature, pressure and dilution to which gas quantities
are to be reduced and of the methods of sampling and analysis.
Although in some cases a footnote has been added with respect to
reduction of gases to a standard temperature, pressure or dilution or



use of a standard method of sampling and analysis, the absence

of such a footnote does not imply that no such reduction or

method is required. The absence of such a footnote usually

means that such reduction or method does not appear as an explicit
part of the statement of the standard, even though it may appear
elsevhere in the promulgating document.



SECTION IV

The Air Quality Management Standards of the United States

In this volume of the report, the standards of the District

of Columbia and Puerto Rico are included among the standards
of the United States. The information incorporated herein

on Federal Standards was obtained from the Federal Register;
on State standards from the state regulations as compiled by
the Environmental Reporter*; and on cities, counties, regions
and air pollution control districts from the regulations of
the jurisdictions received by mail in response to requests

for same, also by mail. Such requests were sent to all United
States governmental air pollution agencies listed in the 1973~
1974 Directory of Governmental Air Pollution Agencies as of
October 31, 1973%. Those agencies that did not respond were
sent two routine follow-up requests. Where a jurisdiction
that had not responded after these follow-up requests was
considered important, i.e. likely to have standards different
from that of its state, it was sent a third special follow-up
request. As a result of this effort, regulations were received
from 235 United States jurisdictions below the state level, amnd
were incorporated in this report.

The United States tables in this report were compiled during

the summer of 1974 and incorporated the current Federal and
State standards at the time of compilation. However the
possibility exists, that some of the standards from jurisdictions
below the State level may have changed between the time of the
receipt of regulations from them and this compilation.

The Air Quality Standards of the United States

The air quality standards of the United States are presented

in eight principal tables (Tables 17 through 24). The
principal table (Table 17) covers the limits on specific
pollutants in the ambient air. Another table (Table 18) is

a table of quasi-emission standards i.e. the limits on specific
pollutants in the ambient air at ground level required by

state or local regulation to be used in diffusion computations
to determine limits of emission from specific sources. 1In

this report, standards of this type are called Point of
Impingement at Ground Level Standards. Standards for fluorides
which are based upon the fluoride content of vegetation,
especially forage, are in Table 19. Table 20 covers standards
for particulate matter deposited by sedimentation, rainout or

*Published by Bureau of National Affairs, 1231, 25th Street, N.W.,
Washington, D, C. 20037

+Published by the Air Pollution Control Association, 4400 Fifth
Avenue, Pittsburgh, Pennsylvania, 15213, in cooperation with USEPA
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washout as fallout, dustfall or sootfall onto or into
exposed receptables. Table 21 covers standards for the
reflectance or transmittance of light by filters through
which ambient air has been drawn for a prescribed period of
time, i.e. soiling index; and for the rate of conversion of
lead oxide to lead sulfate by exposure of candles or plates
covered with a paste of this material to the awbient air for
a prescribed period of time, i.e. sulfation. The alert,
warning and emergency levels promulgated in the United States
are in Table 22; and those for odor and visibility are in
Tables 23 and 24, respectively.

The Emission Standards of the United States

The emission standards of the United States are presented

in five principal tables (Table 25 through 30) and several
subsidiary tables and figures. One principal table (Table 25)
covers limits on the emission of specific substances other
than total particulate matter. This table includes some of
the standards for these same specific substances in fuels.
Another principal table (Table 26) covers limits on the
emission of total particulate matter. The remaining tables
for emission standards of the United States are those for
stack height (Table 27); Visible emissions (Table 28); Mobile
sources (Table 29) and Measurement methods (Table 30). 1In
these tables, when the same limit has been promulgated by not
more than two equivalent jurisdictions, each is given a separate
listing, but when the same limit has been promulgated by more
than two equivalent jurisdictions, only the number of such
jurisdiction are listed in the main body of the table and the
names of the jurisdictions are listed in a footnote. In
listing equivalent jurisdictions, the District of Columbia
and Puerto Rico are counted as states.

The subsidiary tables and figures, e.g. Table 25-1, are not
intended to be independent. They are extensioms of the
main tables, e.g. Table 25, and are accessed through the
footnotes to the main tables.

The only entries available to the compilers of these tables
which have not been included in the tables are limits pro-

mul gated by lesser jurisdictions that are in contravention

of limits promulgated by higher jurisdictions. Thus state
emission limits which are higher than federal emission limits,
and city or county limits which are higher than those of their
state have not been included in the tables even though they
may still appear in the promulgating documents of those juris-
dictions. In those cases where it is not readily apparent
that such contravention has occurred, the limits of the lower
jurisdiction have been included in the tables. This situation
occurs when the limits of the several jurisdictions are expressed

[OXY



in different terms that are not readily comparable without
detailed computation.

In many cases the relationship between the size or capacity

of a process and its emission limit can be expressed by an
equation, a table or a figure. Where all three give the same
information only the equation has been included, and essentially
all such equations have been consolidated into Tables 25-7 or
26~7, Where no equation is included in the promlgating document
but one can be readily derived from the table or figure given,
such equation has been derived and presented. Where no equation
is given, or can be readily computed, but where both a table

and figure are given, in general the table has been reproduced
rather than the figure. Where the information is obtainable
only from a figure, the figure has been reproduced.

In these tables, M means 1000, MM means 1,000,000 and MMM means
1,000,000,000. Pounds have, in some cases, been converted to
tons at 2000 pounds per ton. Units of emission limits are as
they appear in the promulgating document. No attempt has been
made to convert them to common units or to SI units, since very
few United States emission standards are currently expressed as
SI units. The official restatement of Federal standards in

SI units occurred after these tables were completed so that
federal standards are expressed in the units that were used prior
to their recent restatement in SI units.

It should be noted that Table 18, listed under the Air Quality
Standards of the United States, is a quasi-emission standard

in that it sets forth limits on specific pollutants in the
ambient air at ground level required by state or local regulation
to be used in diffusion computations to determine limits of
emission from specific sources. In this report, standards of
this type are called Point of Impingement at Ground Level Stand-
ards.



SECTION V

ANALYSIS

AIR QUALITY STANDARDS (TABLES 17 THROUGH 24)

Table 17 lists ambient air quality standards from 38 states for

20 substances. The frequecy of their listing varies from 5 sub-
stances listed in only one state, county or city to sulfur dioxide
and suspended particulate matter listed by governmental units in
37 and 33 states, respectively. Since about six of each of

the latter governmental units are at lower than the state level,
this means that about half of the states (including District of
Columbia and Puerto Rico) have promulgated state air quality
standards for sulfur dioxide and suspended particulate matter and
about half have not done so, thereby adhering to the Federal air
quality standards for these substances. With respect to the other
substances for which there are Federal ajir quality standards, the
number of states which have adopted state air quality standards
are: for Carbon Monoxide - 9; for Hydrocarbons - 8; for Nitrogen
Dioxide - 7; and for Photochemical Oxidants - 14; the remaining
states adhering to the Federal ailr quality standards. The com-
parable table for the World's air quality standards is Table 2

in Volume I, which lists 142 substances in contrast to the 20
substances in Table 17 for the United States. Table 17 should
also be compared to Table 25 for United States emission standards
for Specific Substances which lists 75 substances. This points

up the relatively greater emphasis in the United States on emission
standards than on air quality standards.

Point of Impingement at Ground Level Standards (Table 18) are used
in 21 states for 13 substances. The frequency of use for different
substances vary from 4 substances listed by only one state each to
sulfur dioxide which is listed by governmental agencies in 15 states.
As has been noted before, Point of Impingement at Ground Level
Standards are quasi-emission standards and involve diffusion com-
putation from sources. The equivalent table in Volume I is Table 3.

Fluorides in Forage Standards (Table 19) are in use in 5 states-
Idaho, Kentucky, Montana, Texas and Washington. Outside the United
States they are used only in Canada (Table 4, Volume I).

Governmental units in thirteen states employ Deposited Particulate
Matter Standards (Table 20) and governmental units in 14 states use
Soiling Index and Sulfation Standards. The corresponding tables in
Volume I are Tables 5 and 6.

Emergency Procedure Concentrations have been adopted by all 50
states, the District of Columbia and Puerto Rico. They cover in
almost all states: Sulfur Dioxide, Suspended Particulate Matter,



Carbon Monoxide, Nitrogen Oxides and Oxidants. For no other sub-
stances have emergency procedure concentrations been promulgated.
The corresponding table in Volume I is Table 7.

Numerical Odor Standards (Table 23) and numerical Visibility
Standards (Table 24) are unique to the United States. They were
not found in the regulations of any other country. In the United
States, 8 states and the District of Columbia have adopted odor
standards, and two states, California and Texas have visibility
standards.

EMISSION STANDARDS (TABLES 25 THROUGH 30)

Table 25 lists emission standards for 75 substances from all states
except Arkansas and Hawaii. The frequency of listing varies from
49 substances listed in only one state and 10 substances listed in
only two states, to various gaseous sulfur oxides and acids (sulfur,
sul fur compounds, sulfur dioxide, sulfur oxides, sulfur trioxide,
sulfuric acid and total reduced sulfur) that run for 48 pages in
the table. The other substances that require more than one page
for their listing are Carbon Monoxide, (3 pages) Fluorine (3 pages);
Hydrogen Sulfide (2 pages), Nitrogen Oxides (12 pages), and Organic
Material (4 pages). This table includes the limits for ash, lead,
sulfur and volatile matter in fuels which in Volume 1 appears as

a separate table (Table 9). In comparison with the equivalent
Tables in Volume I (Tables 8 and 9), it is apparent that the United
States makes greater use of emission and fuel standards for specific
substances than do foreign countries.

There are Emission Standards for Particulate Matter (Table 26) for
all states except lawaii. They cover Processes in General, Agricul-
tural, Chemical, Metallurgical ,Mineral and Combustion processes,

the latter including the burning of both wood, fossil fuels and
refuse. In comparison with the equivalent table in Volume I (Table
10), it appears that essentially the same processes are regulated
by emission standards for Particulate Matter in the i(nited States

as in the other industrialized nations of the world.

Only a relatively few states, counties or cities in the United
States have promulgated Stack Height Requirements (Table 27) viz:
Georgia, Indiana; St. Louis County and City, Missouri; New Jersey;
Akron, Barberton and Summit Counties, Ohio; Tennessee and Texas.
In comparison with the equivalent table in Volume I (Table 11),
specific requirements for stack height are much less common in
the United States regulations than abroad.

Table 28 gives Visible Emission Standards for 49 states, the
District of Columbia and Puerto Rico expressed in terms of emission

opacity in percent. They cover smoke emission from mobile sources,

9



aircraft, automobiles, trucks and buses, locomotives and marine
vessels,as well as from a wide variety of stationary sources and

the combustion of wood, fossil fuels and refuse. This table is
equivalent to Table 12 in Volume I. There is no United States
equivalent to Table 13 in Volume I for Emission Standards for

Soot, based mainly on Bacharach Shade Number. This type of stand-
ard is not used in the United States as an air quality management
standard promulgated by an air pollution control regulatory agency,
even though the procedure may be widely used by oil burner installers
and service men for the adjustment of oil burners.

Also there are no United States Sanitary Protection Zone Standards,
equivalent to those in Table 14 of Volume I, which are incorporated
in air pollution control agency regulations for air quality manage-
ment purposes. In the United States, equivalent standards are to
be found in zoning regulations administered by local planning and
zoning boards and commissions.

The exhaust gases for which Emission Standards for Mobile Sources
(Table 29) have been promulgated are Carbon Monoxide, Hydrocarbons

and Nitrogen Oxides. For new cars they have been promulgated only

by the Federal government and the state of Califomia; for used

cars they have been promulgated by four states: Arizona, California,
New Jersey and New York. The equivalent table in Volume I is Table
15, which covers the same exhaust gases.Table 15 covers smoke emission
from mobile sources whereas,in this volume, such standards are in
Table 28.

The final table in Volume II is that for Recommended Measurement
Methods (Table 30). Methods from all states for 19 substances are
listed. Methods listed in county and city regulations have not
been included in this table. The equivalent Volume I table is
Table 16.

10



SECTION VI

APPENDICES

Tables - Alr Quality Standards of the United
States (Tables 17 through 24)

Tables and Figures -~ Emission Standards of the
United States (Tables 25 through 30 and

Figures 25-1 through 27-4)

SECTION VI

A, TABLES - AIR QUALITY STANDARDS OF THE UNITED STATES

(Tables 17 through 24)
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SECTION VI

B. TABLES AND FIGURES - EMISSION STANDARDS OF THE UNITED STATES

(Tables 25 through 30 and Figures 25~1 through 27-4)
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Table 25-1 - Particulate Matter from Non-~Ferrous Foundries;
Smelters or Investment Casting Facilities

New Hampshire

Multiply particulate matter emission computed from applicable process weight
equation (or table) by the following factor to get allowable emission.

EFFECTS FACTOR FOR PARTICULATE MATTER

MATERIAL

A. A1l msterial not specifically listed here 1.0

B. Elements and their compounds of the basic elements

Antimeny

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Hafnium

lead - lead arsenate
Lithium hydride
Phosphorus

Selenium

Silver

Tellurium

Thallium

Uranium (soluble)
Uranium (insoluable)
Vanadium

Zinc Oxide

Q
W

=

* e & & e + e s s o

AN HDDOHHEDDDDOWONONDNNOOVDD

loNeoRvRoNoloRoRoRe ool oo NoNo oo NeNeRe]

s e

C. Mineral meterial and miscellaneocus substances

Asbestos
Silica (Crystalline)

[ Ne]
>~
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Table 25-2 - Sulfur Recovery Plant: Sulfuric Acid Manufacture

i
Production |Permissible Fmission-Pounds per hour(as S0,)

g::ed;yTonsg Sulf;iaiigovery g Sulfuric Acid Plants
! ] Delaware
! Delavare | Virginia 3 New Existing
50 425 415 - _—
100 550 830 z 38 75
200 § 800 1660 % - _—
300 . 1050 2490 105 210
400 1300 3320 é -— _—
500 ;1550 45 | 173 s
600 E 1800 — § - | -
700 2050 - L 20 480
800 2300 | - : — _—
900 2550 | — . 38 | e
1000 2800 & - . _— L
1100 - § - . 375 750
1300 — ﬁ -— 443 % 885
1500 - § - 510 E 1020
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Table 25-3 - Kentucky

SO2 from Fuel Burning Equipment

Heat Input Allowable Emission - 1b SO,/MM BTU Input
MM BTU/hr New Installations and Existing Installations |Existing Installations
Existing in Priority in Priority II Areas 225 in Priority
I Areas 222 I11 Areas 226
Liquid Fuel|Solid Fuel | Liquid Fuel| Solid Fuel |Liquid Fuel|Solid Fuel
< 10 2.5 4.0 2.5 4.0 2.5 4.0
50 1.4 2.4 2.0 2.8 2.35 3.7
100 1.1 1.7 1.85 2.6 2.3 3.7
150 0.95 1.4 1.75 2.4 2.28 3.7
200 0.86 1.3 - —— - -
250 0.8 1.2 1.65 2.3 2.24 3.6
500 0.8 1.2 1.5 2.0 2.2 3.6
1,000 0.8 1.2 1.5 2.0 2.17 3.5
> 10,000 0.8 1.2 1.5 2.0 2.0 3.5
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Table 25-4 - Non-Ferrous Smelters

Montana and Nevada

Total Feed Sulfur -(X) Allowable Sulfur Emissions (Y) - Lb/Hr

1b/hr Cu.(8) 2n.(b) Pb.(c)
1,000 100 100 100
5,000 500 394 348
10,000 1,000 704 593
20,000 2,000 1,270 1,000
40,000 4,000 2,310 1,000
60,000 6,000 3,210 1,000
80,000 8,000 4,120 1,000
>100,000 10,000 5,000 1,000

(a) - To 10,000 1b/hr emission - ¥ = 0.1 X

(b) = To 5,000 1b/hr emission - ¥ = 0,282 X°+85

iH

(c¢) - To 1,000 1b/hr emission - Y = 0,49 X077

i
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Table 25-7

Equations

Nomenclature

a - Plume rise factor -<0.67 for 1000MMBTU/hr.
> 0.8 for 1000MMBTU/hr.

A - Maximum allowable emissions of sulfur oxides ~ 1b/1b S in feed gases.
B - Allowable sulfur content of o0il - 1b/MMBTU

Cmex. - Hourly maximum ground level concentration - ng/m3

Dg - Stack exit inside diameter - ft.

E, E, ~Maximum allowsble sulfur dioxide emission - 1b/hr.

Ep - Meximum allowable sulfur dioxide emission - 1b/MMBTU.

E, -~ Maximum allowable nitrogen oxides emission - 1b/hr.

F - 0.8 when in urban area burning fuel >1% S: 2 or more sources of over 500 MMBTU/hr

1.0 other sources in urbsn area
2.0 when in rural area: fuel burning: <10,000 MMBTU/hr
3.0 when in rural srea: fuel burning: >10,000 MMBTU/hr

o non

Fr - Reduction factor - dimensionless.

G ~ Percent of total heat input from gaseous fossil fuel - %.
hg - Effective stack height ~ ft.

Hy - Standard effective stack height - ft.

h, h,, H» H, - Physical stack height above grade - ft.

I - Allowable sulfur content of coal - 1b/MMBTU.

J - Recovery plant rating - long tons S/day.

K - Heat input - MMBTU/hr.

L - Percent of total heat input from liquid fossil fuel -~ %.

n - Number of stacks.
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Table 25-7 (Continued)

N - Normal capacity of acid plant - tons/day.

P - Process weight - tons/hr.

Pd ~ Unit production rate of acid plant - tons/day.

Pi’Pn - Percent of total emission (E) from source - %.

Qq - Heat input from distillate fuel oil - MMBTU/hr.

Qp - Plant generating capacity - MMBTU/hr.

Qp - Heat input from residual fuel oil - MMBTU/hr.

Qg ~ Heat input from solid fuel - MMBTU/hr.

q - Stack exit flow rate - ft3/m (STP).

R - Percent of total heat input from solid fossil fuel - %.
S - Maximum allowable emission concentration - ppm.

Sf - Maximum allowable sulfur dioxide emission - 1b/MMBTU.
sp - Maximum allowable sulfur dioxide emission - 1b/ton process weight.

Maximum allowable sulfur dioxide emission from residual fuel oil - 1b/MMBTU.

4/]
1

Sg - Maximum allowable sulfur dioxide emission from solid fuel - 1b/MMBTU.

3
]
i

Stack exit temperature - ©R.

V., - Stack exit velocity - ft/sec.

Y - Meximum allowable sulfur emission - 1lb/hr.
X - Maximum heat input - MMBTU/hr.

Xg - Sulfur input in feed - 1b/hr.

Y, - Maximum allowable sulfur emission - 1b/hr.
Equations

1. E = 4000 F(n_/300)3.

2. E= 4000 F(n/300)2,

3. E=5,Qg 0.3 Q4 + 5.Qp,

183



10.

11.

12.

13.

15-

16.

17.

18.

19.

20.

Table 25-7 (Continued)

E = 20,000 (H_/300)2

Where HS = PlHl + P2H2"‘ + Pan

(Note: Py + Py + ... + P, = 100)

for combustion operations.

(Not to exceed 6 1b/MMBTU Input).

100
0.75 0.25
=9 S

Cpax = £ n

ahg

- -0033 . .
Em = 17.0 Q, for combustion operations:
O S 075 O|25

Crax = 4 n for process operation.

ah

E= 19.5PO'67 for process operations.

Y=0.7% <250MMBTU/hr.
Y = 0.105X > 250MMBTU/hr.
Em:E_I:E_L&EE : (Note: L + R = 100).
L+R
Ep = 5.1k0-14
Ep = 1.7k 0-14
A=0.32370:5
B = L(0.8) + R(1.2) , (Note: G + L + R = 100).
G+L+R
T, - 550
h, = H +0.083V, D, (1.5 + 0.82 22— D,)

F = Effective Stack Height (he)

Te

T  Standard Effective Stack Height (He)

_G6 (0.2) + 1 (0.30) + R (0.7) ,

By = G+ L+R
Ys = 0.2XS
Ys = O.IXS

(Note:

18k

G+ L+R=100)



21,

2.

23.

24.

25,

26,

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

He

He

He

He

He

i

Table 25-7 (Continued)

0.4Xg

0.9ex 77

0.77
0.49%

0.85
0.564X

= 0.282x0-85

il

il

H

0.3(G + L) + 0.9R e (Note: R+ L + G = 100)

R+ L+G Except cyclone furnaces and, horizontally opposed
solid fired.

1.06 Q.

0.55 Qp - May be required if needed to meet ambient air quality standards.
1/3 (-1690 + 20.75N + Py (68.5 - .2375).
2.64 Q.

1.58 Qy or ) May be required by state air pollution control board
1.06 Q ) to attain ambient air quality standards.

2.64 Q.
2.72 Q

0.0198q

-0.1328

0.0347q

123.4 + 0.091q
0.6140 0.8042
0.885q 0.5
1.17q 9+3

7.4(123.4 + 0.091q)0*?
5.8g0+402

1.8q0'5

0049(10.5
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Table 26-2 - Cotton Ginning

Permissible Emission-Pounds Per Hour

7.0
9.9
12,12

14.0

15.65

17.15
18,52
19.8

21.0

22.14
23,22
24,25

25.24
26,19
27.11
28.00
28,86
29.69

30.51
31.3

Output 500 1b, Bales Per Hour
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Nomenclature

Table 26-7
Equations

B - Burning rate - 1000 1lb/hr.

C - Charging rate - 1b/hr.

Ce - Maximum permissible

emission - grains/ft3

E -~ Maximum permissible emission - 1b/hr.

E, - Maximum permissible
Eq - Maximum permissible
Ep - Maximum permissible
Eg - Maximum permissible
Ey - Maximum permissible

E{ - Maximum permissible

Ep - Maximum permissible

emission for coal burning - 1b/MMBTU.

dry emission - 1b/hr.

fine particulate matter emission - 1b/unit time.
emission for gas burning - 1b/MMBTU.

emission for oil burning - 1b/MMBTU.

total emission - 1b/hr.

emission - 1b/unit time.

Hy - Heat input from liquid fuel - MMBTU/hr.

H, - Heat input from solid fuel - MMBTU/hr.

N - Number of 500 1b bales per hour - No/hr.

P - Process weight rate - toms/hr.

q - Stack effluent flow rate - ftB/hin (STP).

Qc - Heat energy supplied by coal - BTU/unit time.

Qg - Heat energy supplied by gas - BTU/unit time.

Qo - Heat energy supplied by o0il - BTU/unit time.

R - Charging rate - 1b/hr.

S - Emission rate of flue gas - ft3/min (stp).

Sg - Applicable particulate matter emission standard for solid fuel - 1b/MMBTU.
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Equations

1. E= 4.10(?)°-7

2. E=17(W03

3. E= 3.59(P)0-62

4. E= 4.0(39)0-67

5. E=3.51P

6. E= 2.54(p)0-534

7. E= 5.05(p)0-¢7

8. E = 0.,024p0-665

9. E=P

10. E= 2.1p°-6
1. Ep= EQ + EQ +EQ
12. Ef = 0.4E,(Q, + Q + Q)
13. E= (55.0(P)0-11y _ 40
14. E=17.31(p)0-16

15. B= (55.020)% )40
16. E= 24.8(p)0-16
17. E = (66.0(P)0- 1y 48
18. E= 10804

19. E = 148°+?
20. E = 0.01221(R)0-7577
21. E = 0.00515(R)%+%
22, E = 0.0252(R)%-%7

Table 26-~7 (Continued)

23.
24.

25.
26,

27.
28,
29.
30.
31.
32.
33.
34.

35.
36,
37.
38,
39.
40,
41.
42,
43.
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E = 0.048q0+ 6%
E = 3,12p0-985
E = 25.4p0-287
E = 1/2(55F°-11-40)
E = 5.008°+67

= 0.00263R0+%7
E = 40.7 x 10~3¢
C, = 1.78S - 0.325
E = 0.2320-6667
E= SH +0.1H
E = 0.57B

E = 1.17B -0.01B?

E = 1.988-0.413B2
E= 2.32B - 1.1B°
E; = 0.002R

Ey
Eq = 0.00510R- 8646

= 0.003R

E, = 0.00764R" 8046
E; = 0.02628R-6990
E, = 0.03942R 6990

E = 2.05p0-67
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Table 26-12 -~ Particulate Matter Emission

Process Weight Meximum Weight of Process Weight Maximum Weight of
Per Hour in Particulate Discharge Per Hour in Particulate Discharge
Pounds Per Hour in Pounds Pounds Per Hour in Pounds
50 .24(a) (b) 3400 5.44
100 .46(a) (b) 3500 5.52
150 .66(b) 3600 5.61
200 .85(b) 3700 5.69
250 1.03 3800 5.7
300 1.20 3900 5.85
350 1.35 4000 5.93
400 1.50 4100 6.01
450 1.63 4200 6.08
500 1.77 4300 6.15
550 1.89 4400 6.22
600 2,01 4500 6.30
650 2.12 4600 6.37
700 2.24 4700 6.45
750 2.34 4800 6.52
800 2.43 4900 6.60
850 2.53 5000 6.67
900 2.62 5500 7.03
950 2.72 6000 7.37
1000 2.80 6500 7.71
1100 2.97 7000 8.05
1200 3.12 7500 8.39
1300 3.26 8000 8.71
1400 3.40 8500 9.03
1500 3.54 9000 9.36
1600 3.66 9500 9.67
1700 3.79 10000 10.0
1800 3.91 11000 10.63
1900 4.03 12000 11.28
2000 4.14 13000 11.89
2100 424 14000 12.50
2200 4.34 15000 13,13
2300 Lobd 16000 13.74
2400 4.55 17000 14.36
2500 4.64 18000 14.97
2600 4.76 19000 15.58
2700 4.84 20000 16.19
2800 4.92 30000 22,22
2900 5.02 40000 28.3
3000 5.10 50000 34.3
3100 5.18 60000 40.0
3200 5.27 or
3300 5.36 more

*¥Where the process welght per hour falls between two values in the table, the maximum
weight per hour shall be determined by linear interpolation.

(a) - Cook Inlet ARMD - 0.6 1lb/hr. (b) - Kern Co.(Desert Basin), Calif.-1.03 1b/hr
(b) - Sacremento Co., Calif. - 1.0 1b/hr
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Table 26-13 - Particulate Matter Fmission

Allowable Rate of Emission Based on Process Weight Rate (8)

Process Input Rate of Process Input Rate of
Weight Rate Emission Weight Rate Emission
Lb/hr Tons/hr Lb/hr Lb/hr Tons/Hr Lb/hr
100 0.05 0.551 16,000 8 16.5
200 0.10 0.877 18,000 9 17.9
400 0.20 1.40 20,000 10 19.2
600 0.30 1.83 30,000 15 25.2
800 0.40 2,22 40,000 20 30.5
1,000 0.50 2.58 50,000 25 35.4
1,500 0.75 3.38 60,000 30 40.0
2,000 1.00 4.10 70,000 35 Lh .4
2,500 1.25 4.76 80,000 40 48.6
3,000 1.50 5.38 90,000 45 52.5
3,500 1.75 5.96 100,000 50 56.4
4,000 2.00 6.52 120,000 60 63.7
5,000 2.50 7.58 140,000 70 70.6
6,000 3.00 8.56 160,000 80 7.3
7,000 3.50 9.49 200,000 100 89.7
8,000 4.00 10.4 1,000,000 549 26/4.0
9,000 4.50 11.2 2,000,000 1,000 420.0
10,000 5.00 12.0 6,000,000 3,000 876.0
12,000 6.00 13.6

(a) < 50,000 1b/hr applicable to Evansville, Indiana
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Table 26-1/ - Particulate Matter Fmission

Allowable Rate of FEmission Based on Process Weight Rate®

Process Weight Rate Rate of Process Weight Rate Rate of
Emission Fmission
Lb/Hr Tons/Hr Lb/Hr Lb/Hr Tons/Hr Lb/Hr
100 0.05 0.551 16,000 8.00 16.5
200 0.10 0.877 18,000 9.00 17.9
400 0.20 1.40 20,000 10.00 19.2
600 0.30 1.83 30,000 15.00 25.2
800 0.40 2.22 40,000 20,00 30.5
1,000 0.50 2.58 50,000 25.00 35.4
1,500 0.75 3.38 60,000 30.00 40.0
2,000 1.00 4.10 70,000 35.00 41.3
2,500 1.25 4.76 80,000 40.00 42.5
3,000 1.50 5.38 90,000 45.00 43.6
3,500 1.75 5.96 100,000 50.00 4.6
4,000 2,00 6.52 120,000 60.00 46.3
5,000 2.50 7.58 140,000 70,00 47.8
6,000 3.00 8.56 160,000 80.00 49.0
7,000 3.50 9.49 200,000 100.00 51.2
8,000 4.00 10.4 1,000,000 500.00 69.0
9,000 4.50 11.2 2,000,000 1,000.00 7.6
10,000 5.00 12.0 6,000,000 3,000.00 92.7
12,000 6.00 13.6

* Interpolation of the data in this table for process we%shg rates up to 60,000 1b/hr
shall be accomplished by use of the equation E = 4,10 P** 7, and interpolation and
extrapolation of the data for process weight rates in excess of 60,700 1b/hr shall
be accomplished by use of_ the equation:

E = 55.0 pO-11 _ 40, where E = rate of emission in 1b/hr and
P = process weight rate in tons/hr.
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Table 26-19 - Particulate Matter Emission

Process Weight Maximum Allowable Particulate
(Pounds per hour) Emission (Pounds per hour)

100
300
500
700
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
15,000
20,000
30,000
40,000
50,000
60,000
80,000
100,000
140,000
180,000
220,000
260,000
300,000
400,000
800,000 .
1,000,000 114.0
2,000,000 127.0
4,000,000 138.0
6,000,000 143.0
8,000,000 147.0
10,000,000 150,0
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Emission Rate, ‘t/ur

F_r gases, the following standards shall

apply. The Director of Health shall determine the class
of any particular gas.

Clags C

AVERAGE EMISSION - RATE POTENTIAL 1b/hr.
Cldss D

—
| —
100 N\ // l(, A
Cladgls & l ///)”/ 5:kffalass A
/

Clasg F )(f (/g’
/ Clhss B
//

)

—

s

-
(]

rytd

1 2 4 61020 100-° 500 1000 4000 10,000 30,000 100,000
PROCESS WEIGHT 1lb/hr

O.l

Class Gases*
A Nickel carbonyl
B Phosphine
% ¢ Acrolein, bromine, fluorine
\_wD Cnlorine, HCHO, HCl, SO,
E Alkyl alcohol, HB, HCN, NO,, H,S
F Acetic acid, NH; methyl acrylate

*Examples only. Not all inclusive
Each curve gives the allowable emission rates for each class of gases

in terms of the rate at which the gases would be emitted (potential
rate of pollutant emission) in the absence of gas cleaning devices,

Figure 25-1 - Regulating the Rate of Emission of Gaseous Pollutants to
the Atmosphere -~ Norwalk and Stamford, Conmecticut
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T BURNING EQUI

N3

FUS

STANDARDS FOR RE

PARTICULATE MNATTER EMISSION

Unit Capacity (lbs Refuse/hr)l

103,000

,G00

!

1

1000

50 100

.3

A

e,

N m ut.;n.u.‘.w.w.. ...W-lnwt«ﬂw
. ARl e S B

— 40.\?...,:‘1% j;) r

(13y/sq1) suolsstwy X9328K s3e[noI3I¥d

1000

500

100

50

10

1.0

0.5

.1

Maximum Heat Input from Refuse Only2 (106 BTU/HR)

! por refuse having heat content

of 5000 BTU/1b as fired
2 Excluding any auxiliary heat

~ Columbia-Willamette Air Pollution Region, Oregon

”
“

Figure 26-
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ASME STANDARD — GUIDE FOR CONTROL OF DUST EMISSION
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ASME STANDARD - GUIDE FOR CONTROL OF DUST EMISSION
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