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ENVIRONMENTAL PROTECTION
AGENCY

[ 42 CFR Part 4661

STANDARDS OF PERFORMANCE FOR
NEW STATIONARY SOURCES

Proposed Standards for Five
Categories

Pursuant to section 111 of the Clean
Air Act, as amended, the Administrator
published in the FEDERAL REGISTER of
March 31, 1971 (36 F.R. 5931), an initial
list of five stationary source categones\
which contribute significantly to air pol-
lution which causes or contributes to the
endangerment of public health or wel-
fare. Publication of the list constituted
an announcement of the Administrator’s
intention of establishing, under section
111, standards of performance applicable
to new sources within the listed cate-
gories. The regulations proposed herein
set forth.the standards of performance
applicable to the five categories. As re-
quired by section 111 of the Act, it is the
Administrator’s intent that standards of
performance “reflect the degree of emis-
sion reduction which (taking into ac-
count the cost of achieving such reduc-

. tion) the Administrator determines has
been adequately demonstrated”. The
standards of performance set forth
herein are based on stationary source
testing conducted by the Environmental
Protection Agency and/or contractors
and on data derived from various other
sources, including the available techni-
cal literature. Summaries of the perti-
nent data, including cost-effectiveness
data, are available free of charge from
the Office of Air Programs, Environ-
mental Protection Agency, Research
Triangle Park, N.C. 2771 1. Any addi-
tional data, including cost-effectiveness
data, which can be obtained within the
period for comment on these proposed
regulations will be taken into considera-
tion prior to promulgation of the stand-
ards of performance.

Pursuant to section 114 of the Act,
these proposed regulations set forth re-
quirements and establish procedures re-
lated to the implementation and en-
forcement of standards of performance.
The test methods to be used in deter-
mining compliance with the standards
of performance proposed herein are de-
scribed in detail. It shouid be noted that
the test method applicable to particulate
emissions differs from the particulate test
method of the American Society of Me-
chanical Engineers, The particulate test
method set forth herein is designed to
bermit measurement of particulate mat-
ter under conditions approximating as
closely as possible the conditions under
which determination is made of the con-
centrations of particulate matter in am-
bient air,

Among other things, these regulations
would also establish certain requirements
for the installation, use, and mainte-
nance of emission monitoring instru-
ments; certain performance specifica-
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tions applicable to such instruments are
set forth. Additional guidance on the
selection and use of such instruments
will be provided at a later date. -

These proposed regulations do not in-
clude provisions for implementation of
section 111(d) of the Act, under which
States would be expected to establish
emission standards for existing station-
ary sources of certain pollutants. It is
anticipated that such regulations will be
published for comment at the time that

the Administrator promulgates the
standards of performance proposed
herein.

Also omitted from the proposed regu-
lations are provisions for delegations of
authority to States under section 111<c).
Nevertheless, it is the Administrator’s
intention to encourage States to assume
the prinecipal responsibility for enforce-
ment of standards of performance, To-
ward this end, procedures for delegating
authority will be established early next
year, after the States have submitted

- their plans for implementation of na-

tional ambient air quality standards.

In accordance with section 117(f) of
the Act, publication of these proposed
standards was preceded by consultation
with appropriate advisory committees,
independent experts, and Federal de-
partments and agencies.

Interested persons may participate in
this rule making by submitting written
comments in triplicate to the Office of
Air Programs, Environmental Protection
Agency, Research Triangle Park, N.C.
27711, Attention: Mr. Goodwin. The Ad-
ministrator will welcome comments on
all aspects of the proposed regulations,
including economic and’ technological
issues, and on the proposed test methods.
All relevant comments received not later
than 45 days after the date of publication
of this notice will be considered. Receipt
of comments will be acknowledged, but
the Office of Air Programs will not pro~
vide substantive responses to individual
comments. The standards, modified if
and as the Administrator deems appro-
priate after consideration of comments,
will be promulgated no later than 90
days from the date of pbublication of this
notice, as required by the Act.

This notice of proposed rule making is
issued under the authority of section 111
and section 114 of the Clean Air Act;
Public Law 91-604, 84 Stat, 1713.

Dated: August 3, 1971, i

ROBERT W. Fri,
Acting Administrator,
Environmental Protection Agency.

A new Part 466 would be added to
Chapter IV, Title 42, Code of Federal
Regulations as follows:

PART 466—STANDARDS OF PER-
FORMANCE FOR NEW STATION-
ARY SOURCES

Subpart A—General Provisions
Sec.

466.10
466.11
4735.12
466.13°

Applicability.

Definitions.

Abbreviations.

Determination of construction or
modification.

Sec.

466.14 Notification of commencement of
construction or modification.

Performance testa,

Review of plans.

Implementation and enforcement.

Avaflability of information,

State authority.

466.15

466.16

466.17

466.18

466.19

Subpart B—Standards of Performance far Fossil
Fuel-Fired Steam Generators

Applicability and designation of af-
fected facility. .

‘Definitions.

Standard for particulate matter,

Standard for sulfur dioxide,

Standard for nitrogen oxides.

Emisston and fuel monitoring.

Test methods and Procedures.

C—Stondards  of
Incinerators

Applicability and designation of af-
fected facility. -

Definitions.

Standard for particulate matter,

Test methods and procedures,

466.20

466.21
466.22
466.23
466.24
466.25
466.26

Subpart Performance for

466.30

466.31
466.32
4466.33

Subpart D—Standards of Performance for
Portland Cement Plants
Applicability and designation of af-
fected facility.
Deflnitions.
Standard for particulate matter.
Test methods and Procedures.

466.40

466.41
466.42
466.43

Subpart E—Standards of Performance for
Nitric Acid Plants

Applicability and designation of af-
fected facility.

Deflnitions,

Standard for nitrogen oxides.

Emission monttoring, .

Test methods and procedures,

Subpart F—Standards of Performance for
Sulfuric Acid Plants

Applicability and designation of af-
fected facility.

Definitions.

Standard for sulfur dioxide,

Standard for actd mist,

Emission monitoring.

Test methods and procedures.

466.50

466.51
466.52
466.53
466.54

466.60

466.61
466.62
466.63
466.64
466.65

Appendix—Test Methods -

Method 1—Sample and velocity traverses for
stationary sources.

Method 2—Determination of stack
velocity (Type 8 pitot tube).

Method 3—Gas analysis for carbon dioxide,

excess air, and dry molecular weight.’

4—Determination of moisture in

stack gas, -

Method 65— Determination of particulate
emissions from stationary sources.

Method

Method
~_emissions from statio: sources.

Method 7—Determination of nitrogen oxide

emissions from stationary sources.
8—Determination of sulfuric acid

mist and sulfur dioxide emissions

from stationary sources.

Method 9—Visible emissions.

Method

Subpart A—General Provisions
§ 466.10 Applicability.

The provisions of this part apply to the
owner or operator of any new source, the
construction or modification of which is
commenced after the date of publication
in the FEDERAL REGISTER of proposed
standards of performance which will be
applicable to each source,

VOL. 36, NO. 159—TUESDAY, AUGUST 17, 1971

6—Determination of sulfur dioxide V




§ 466.11 Definitions.

As used in this part, all terms not de-
fined herein shall have the meaning
given them in the Act:

(a) “Act” means the Clean Air Act (42
U.S.C. 1857 et seq., as amended by Public
Law 91-604, 84 Stat. 1676).

(b) “Administrator” means the Ad-
ministrator of the Environnfental Pro-
tection Agency or his authorized repre-
sentative.

(¢c) “Standard of performance” or
«standard” means a standard for emis-
sions of air pollutants proposed or pro-
mulgated by the Administrator pursuant
to section 111(b) of the Act.

(d) “Stationary source” means any
building, structure, facility, or installa-
tion which emits or may emit any air
pollutant.

(e) “Affected facility” means, with

reference to a stationary source, any ap-
paratus to which a standard of perform-
ance is specifically applicable.
(1) “Owner or operator” means any
person who owns, leases, operates, con-
trols, or supervises an affected facility
or o stationary source of which an
affected facility is a part.

(g) “New source” means any affected
facility, the construction or modification
of which is commenced after the publica-
tion in the FEDERAL REGISTER of proposed
standards of performance which will be
applicable to such facility.

(h) “Construction” means fabrica-
tion, erectiom, or installation of an
affected facility.

(i) “Modification” means any physical
change in, or change in the method of
operation of, an affected facility which
increases the amount of any air pollutant
emitted by such facility or which results
in the emission of any air pollutant not
previously emitted, except that:

(1) Routine maintenance, repair, and
replacement shall not be considered
physical changes, and

(2) An increase in the production rate
or hours of operation shail not be con-
sidered a change in the method of oper-
ation.

(j) “Commenced” means that an
owner or operator and a contractor to,
or affiliate of, such owner or operator
have entered into a binding agreement
or contractual obligation to undertake
and complete, within a reasonable time,
a continuous program of construction or
modification.

(k) “Performance test” means meas-
urements of emissions or other proce-
dures used for the purpose of determin-
ing compliance with a standard of
performance.

(1) “Start up of operation” means the
beginning of routine operation of an
aftected facility.

(m) “Ringelmann Chart” means the
chart published and described in the US.
?;gseau of Mines Information Circular

(n) “Particulate matter” means any
material, other than uncombined water,
which exists in a finely divided form as
a lquid or solid at standard conditions,
as measured by the test methods set forth
in this part.
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(0) “Opacity” means the degree to
which emissions reduce the transmission
of light and obscure the view of an object
in the background.

(p) “Visible emissjon” means an emis-
sion of greater than 5 percent opacity or
1/4 Ringlemann, as m by test
methods set forth in this part.

(q) “Nitrogen oxides” means all oxides
of nitrogen except nitrous oxide, as meas-
ured by test methods set forth in this
part. '

(r) “Standard conditions” means 70°
Fahrenheit (21.1° centigrade) and 29.92
in. Hg (760 mm. Hg).

§ 466.12 ~Abbreviations.

The abbreviations used in this part
have the following meanings in both
capital and lower case:

B.t.u.—British thermal unit.
cal.—calorie(s).
Co,—Carbon dioxide.
gm.—gram.

gr.—grains.

Hg—Mercury.

in.~Inches.

K—1,000.

b ~—Pound(s). -
No.—Number.
%—Percent.
NO,—Nitrogen dioxide.
NOx~—Nitrogen oxides.
NM2*—Normal cubic meter.
s.c.f.—Standard cubic feet.
S0,—sSulfur dioxide.
H,SO,—Sulfuric acid.
SO,—Sulfur trioxide.

§ 466.13 Determination of construction
or modification.

(a) Upon written application therefor
by an owner or operator, the Administra-
tor will make a determination of whether
actions taken or intended to be taken by

-such owner or operator constitute con-

struction or modification or the com-
mencement thereof within the meaning
of this part. —

(b) An application for a determination
pursuant to this section shall be delivered
to Office of Air Programs, Environmental
Protection Agency, Research Triangle
Park, N.C. 27711,

§ 466.14 Notification of commencement
of construction or modification.

(a) Any person subject to the provi-
sions of this part shall furnish the Ad-
ministrator written notification in ac-
cordance with this section.

(1) A notification generally describing
the nature of any intended construction
or modification not less than 60 days
prior to commencing such construction
or modification, except that where such
construction or modification 1s com-
menced after the initial publication of,
but less than 60 days after the effective
date of, this part, such notification shall
be furnished within 30 days after such
effective date. .

(2) A notification of the anticipated
date of startup of operation of a new
source not more than 60 days or less than
30 days prior to such date.

(3) A notification of the actual date
of startup of operation of & new source
within 15 days after such date.

(b) Notifications required by this part
shall be delivered to Office of Air Pro-
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grams, Environmental Protection Agency,
Research Triangle Park, N.C. 27711,

§ 466.15 Performance tests.

(a) Within 60 days after the startup of
operation of a new source, and at inter-
vals thereafter, as specified by the Ad-
ministrator, the owner or operator shall
conduct performance test(s) and furnish
the Administrator a written report of the
results of such performance test(s).

(b) Performance tests shall be con-
ducted and results reported in accordance
with the test methods set forth in this
part. T

(¢) The written reports required .by
this section shall be delivered of Office
of Air Programs, Environmental Protec-
tion Agency, Research Triangle Park,
N.C.27711.

(d) The owner or operator of a new
source shall provide, or cause to be pro-
vided, performance testing facilities as
follows:

(1) Sampling ports adequate for test
methods applicable to such source.

(2) Safe sampling platform(s). .

(3) Safe access to sampling plat-

form(s). - o
(4) Utilities for sampling and testing ; °
equipment. ol

(e) Validity of performance test: -

(1) Each performance test shall con-
sist of three repetitions of the applicable
test method. L

(2) Except as otherwise provided by
subparagraph (3) of this paragraph, a
performance test shall not be considered
valid unless the result of each repetition
is within 35 percent of the average of the . .. -
results of all three repetitions. CT e

(3) I the result of one repetition de- =
viates from such average by more than
35 percent, such result may be disre--":
garded, provided that it is shown that .
such excessive deviation from the average.
was due to a specified error in testingora =
specified upset in operation of the af- =~
fected facility, and, in such case, the
performance test shall be considered
valid if the result of each of the other .
two repetitions is within 35 percent of
the average of such two repetitions. - e

(4) For the purpose of dete: S
compliance with an applicable standard :
of performance, the average of resulls i
of all repetitions which constitute ‘&
valid performance test shall apply.

§ 466.16 Review of plans. i

FEE

(a) Upon written application therefor
by an owner or operator, the Administra-~
tor will review plans for construction ar ™
modification for the purpose of provid- .
ing technical advice to the owner or op- ..
erator. R
(b) (1) A separate application shall'be .
submitted for each affected facility, -__- -

(2) Each application shall () identify. -
the location of such affected facility, ) - -
be accompanied by technical infor%- )
tion describing the proposed nature, sige, -
design, and method of operation of such
facility, including information on any
equipment to be used for measurement or
control of emissions, and (iil) comtain
assurances that the applicant will pro-
vide any additional information Te-
quested by the Administrator. o
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(¢) Neither an application for plans
review nor advice furnished by the Ad-
ministrator in response to such an ap-
plication shall (1) relieve an owner or
operator of legal responsibility for com-
pliance with any provision of this part or
of any applicable State or local require-
ment, or (2) prevent the Administrator
from implementing or enforcing any
provision of this part or taking any other
action authorized by the Act.

(d) Applications for plans review by
the Administrator shall be delivered to
Office of Air Programs, Environmental
Protection Agency, Research Triangle
Park,N.C. 27711.

§ 466.17 Implementation and enforce-
ment.

After the date of promulgation of any
performance standard prescribed by the
Administrator, it shall be unlawful for
any owner or operator of any new source
to operate such source in viclation of any
standard of performance applicable to
* such source.

§ 466.18 Availability of information.

(a) Emission data provided to, or
otherwise obtained by, the Administrator
in accordance with the provisions of this
part shall be available to the public. .

(b) Any records, reports, or informa-
tion provided to, or otherwise obitained
by, the Administrator in accordance with
the provisions of this part shall be avail-
able to the public, except that upon a
showing satisfactory to the Administra-
tor by any person that such records, re-
ports, or information, or particular part
thereof (other than emission data), if
made public, would divulge methods or
brocesses entitled to protection as trade
secrets of such person, the Administrator
shall consider such ‘records, reports, or
information, or particular part thereof,
confidential in accordance with the pur-
poses of section 1905 of title 18 of the
United States Code, except that such
records, reports, or information, or
particular part thereof, may be disclosed
to other officers, employees, or authorized
representatives of the United States con-
cerned with carrying out the provisions of
the Act or when relevant in any proceed-
ing under the Act.

§ 466.19 State Authority.

The provisions of this part shall not be
construed in any manner to preclude any
State or political subdivision thereof
from:

(a) Adopting and enforcing any emis-
sion standard or limitation applicable to
an affected facility, provided that such
emission standard or limitation is not
less stringent than the standard of per-
formance applicable to such facility.

(b) Requiring the owner or operator
of an affected facility to obtain permits,
licenses, or approvals prior to initiating
construction, modification, or operation
of such facility.

Subpart B—Standards of Perform-
ance for Fossil-Fuel Fired Steam
Generators

§ 466.20 _ Applicability

of affected facility.

(a) The provisions of this subpart are
applicable to fossil fuel-fired steam gen-

and designation
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erators of more than 250 million B.t.u.
per hour heat input.

(b) ‘For purposes of § 466.11(e), that
apparatus usually referred to as the fur-
nace or boiler is the affected facility.

§$ 466.21 Definitions.

As used In this part, all terms not de-
fined herein shall have the meaning given
them in the Act;:

{(a) *Fossil fuel-fired steam generator”
means a furnace or boiler, and appurte-
nances thereto, used in the process of
burning fossil fuel for the primary pur-
pose of producing steam by heat transfer,

(b) “Fossil fuel” means any form of
solid, liquid, or gaseous fuel containing

carbon or hydrocarbons.
§ 466.22 Standard for particulate
matter.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of particulate
matter in the efluent which is:

(a) In excess of 0.20 Ib. per million
B.t.u. heat input (0.36 gm. per million
cal.) maximum 2-hour average.

(b) As dark as, or darker than, the
shade designated as No. 1 on the Ringel-
mann Chart (equal to or greater than 20
percent opacity), except that a shade as
dark as No. 2 on the Ringelmann Chart
(40 percent opacity) shall be permissible
for not more than 2 minutes in any hour,

(¢} Where the presence of uncom-
bined water is the only reason for failure
t> meet the requirements of paragraph
(b’ of this section such failure shall not
be a violation of this section,

§ 166.23 Sténdard for sulfur dioxide.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of sulfur
dioxide in the efluent in excess of :

ta) 0.8 1b. per million B.t.u. heat input
(1.4 gm per million cal.), maximum 2-
hour average, when liquid fuel is burned.

(b) 1.2 1bs, per million B.t.u. heat in-
but (2.2 gm. per million cal.), maximum
2-hour average, when solid fuel Is burned.

§ 466.24 Standard for nitrogen oxides.

No person subject to the provisions of
this subject shall cause or allow the dis-
charge into the atmosphere of nitrogen
oxides in the effluent in excess of :

(a) 0.20 Ib. per million B.t.u. heat in-
but (0.36 gm. per million cal.) , maximum
2-hour average, expressed as NO:, when
gaseous fuel is burned.

tb) 0.30 1b. per million B.t.u. heat in-
put (0.54 gm. per million cal.), maximum
2-hour average, expressed as NO:, when
liquid fuel is burned.

{c) 0.70 1b. per million B.t.u. heat in-
put (1.26 gm. per million cal.) , maximum
2-hour average, expressed as NOs, when
solid fuel is burned. ’

§ 166.25 Emission and fuel monitoring.

(a) There shall be installed, cali-
brated, maintained, anq operated, in any
fossil fuel-fired steam generator subject
to the provisions of this subpart, emis-
sion monitoring instruments as follows:

(1) A photoelectric or other type
smoke detector and recorder, ' except

159-—TUESDAY, AUGUST

1

where gaseous fuel is the only fuel
burned. )

(2) An instrument for" continuously
monitoring and recording sulfur dioxide
emissions, except where gaseous fuel 1s
the only fuel burned.

(3) An instrument for continuously
monitoring ang recording emissions of
nitrogen exides.

(b) Instruments installed and used
pursuant to this section shall have a con-
fidence level of a. least 95 percent and
be accurate within +20 percent and shall
be calibrated in accordance with the
method(s)' prescribed by the manufac-
turer(s) of such instruments; instru-
ments shall be calibrated at least once
ber year unless the manufacturer(s)
specifies or recommends calibration at
shorter intervals, in which case such spe-
cifications or recommendations shall be
followed. .

(@) The sulfur content of solid fuels,
as burned, shall be determined in accord-
ance with the American Society Yor Test-
ing Materials Method D271-64, and the
sulfur content of liquid fyels, as burned, -
shall be determined in accordance with
the American Society for Testing Mate-
rials Methods D1551-65T or Di129.

(d> The owner or operator of any fos-
sil fuel-fired steam generator subject to
the provisions of this subpart shall main-
tain a file of all measurements required
by this subpart and shall retain the rec-
ord of any such measurement(s) for at
least 1 year following the date of such
measurements.

§ 166.26 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for de-
termining emissions of particulate mat-
ter, sulfur dioxide, and nitrogen oxides
from fossil fuel-fired steam generators.

(b) All performance tests shall be con-
ducted while the affected facility is op-
erating at or above the steam production
rate for which such facility was designed.

(¢) Test methods set forth in the ap-
pendix to this part shall be used as
follows: - T

(1) For each repetition, the average
concentration of particulate matter shaHl
be determined by using Method 5 and
traversing according to Method 1. The
minimum sampling time shall be 2 hours,
and minimum sampling volume shall be
25 ft.* corrected to standard conditions
on a dry basis.

(2) For each repetition, the SO, con-
centration shall be determined by using
Method 6. The sampling location shall be
the same as for particulate matter. The
sampling point in the duct shall be at the
centroid of the cross section if the cross
sectional area is less than 50 ft.? or at a
point no closer to the walls than 3 feet
if the cross sectional area is 50 ft* or
more. The sample shall be extracted at
a rate proportional to the gas velocity at
the sampling point. The minimum sam-
pling time shall be 20 min., and minimum
sampling volume shall be 0.75 ft* cor-
rected to standard conditions, Two sam-
ples shall constitute one repetition and
shall be taken over a 2-hour period. Ex-
cess air shall be determined at the same

sampling point by using the grab sample - .

techniqug of Method 3,
17, 1971




(3) For each repetition the NO. con-
centration shall be determined by using
Method 7. The sampling location and
point shall be the same as for SOs. The
sampling time shall be 2 hours, and four
samples shall be taken during each 2-
hour period. Excess air shall be deter-
mined at the same sampling point by
using the grab sampling technique of
Method 3.

(4) The volumetric flow rate of the

" total effluent shall be determined by us-

ing Method 2 and traversing according
to Method 1. Gas analysis shall be per-
formed by Method 3, and moisture con-
tent shall be determined by the condensor
technique of Method 5.

(5) The average excess air shall be
determined by using Method 3 and tra-
versing according to Method 1.

(d) Heat input, expressed in B.t.u. per
hour, shall be determined during each
9-hour testing period by suitable flow
meters and shall be confirmed by a ma-
terial balance over the steam generation
system.

(e) For each repetition, emissions, ex-
pressed in 1b./10° B.tu., shall be deter-
mined by dividing the emission rate in
1b./br. by the heat input. The emission
rate shall be determined by the equation,
1b./hr.=QXC, where Q=volumetric flow
rate of the total effluent in ft.!/hr. at
standard conditions, dry basis, as deter-
mined in accordance with § 466.26(d) (4).

(1) For particulate matter, C—par-
ticulate concentration in lb./ft.?, as de-
termined in accordance with § 466.26
(d) (1), corrected to standard conditions,
dry basis.

(2) For SO., C=SO: concentration in
1b./ft?, as determined in accordance with
$ 466.26(d) (2), corrected to standard
conditions, dry basis, multiplied by the
excess air correction factor (100+4per-
cent excess air at sampling point)/
(100}-percent excess air, as determined
in accordance with § 466.26(d) (2)).

(3) For NO, C=No. concentration
in 1b./ft? as determined in accordance
with § 466.26(d) (3), corrected to stand-
ard conditions, dry basis, multiplied by
the excess air correction factor.

Subpart C—Standards of Perform-
ance for Incinerators

8466.30 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to incinerators of more than
50 tons per day charging rate.

(b) For purposes of § 466.11(e), that
apparatus usually referred to as the fur-
nace is the affected facility.

§ 466.31 Definitions.

As used in this part, all terms not de-
fined herein shall have the meaning
given them in the Act:

(8) “Incinerator” means any furnace
and appurtenances thereto used in the
process of burning solid waste for the
primary purpose of removing the com-
bustible matter from the waste.

(b) “Solid waste” means refuse, more
than 50 percent of which is municipal
type waste consisting of paper, wood, yard
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wastes, food wastes, plastics, leather,
rubber, and such other combustibles and
noncombustible glass, rock, etc., which
may be generated from residential and
commercial operations and from small
industrial sites.

(¢) “Day” means 24 hours.

§ 466.32 Standard for

matter.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of particulate
madtter in the efluent which is in excess
of gr./s.c.f. (0.23 gm./NM®) corrected
to - percent CO:, maximum 2-hour
average.

§ 466.33 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for deter-
mining emissions of particulate matter
from incinerators.

(b) All performance tests shall be con-
ducted while the affected facility is oper-
ating at or above the refuse charging rate
for which such facility was designed.

(¢) Test methods set forth in the ap-
pendix to this part shall be used as
follows:

(1) For each repetition, the average
concentration of particulate matter shall
be determined by using Method 5 and
traversing according to Method 1. The
minimum sampling time shall be 2 hours
and the minimum sampling volume shall
be 25 ft* corrected to standard condi-
tions on a dry basis.

(2) Gas analysis shall be performed
by Method 3, and moisture content shall
be determined by the condensor tech-
nique of Method 5.

(d) For each repetition particulate
matter emissions, expressed in gr./s.ct.,
shall be determined in accordance with
$ 466.33(d) (1) corrected to 12 percent
CO,, dry basis.

Subpart D—Standards of Perform-
ance for Portland Cement Plants
§ 466.40 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to portland cement plants.
(b) For purposes of § 466.11(e) those

particulate

._apparatus usually referred to as the kiln,

clinker cooler, raw mill system, finish mill
system, raw mill dryer, raw material
storage, clinker storage; finished product
storage, conveyor transfer points, bag-
ging and bulk loading and unloading
systems are the affected facilities.

§ 466.41 Definitions.

As used in this part, all terms not
defined herein shall have the meaning
-given them in the Act:

(a) “Portland cement plant’” means
any facility manufacturing portland ce-
ment by either the wet or dry process.

§ 466.42 Standard for particulate
matter.

(a) No person subject to the provi-
sions of this subpart shall cause or allow
the discharge into the atmosphere of
ip;articulai’.e matter from the kiln which

"the emission rate in 1b./hr. ;
_feed. The emission rate shall be deter-

-
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(1) In excess of 0.301b. per ton of feed
to the kiln (0.15 Kgm. per metric ton),
maximum 2-hour average.

(2) As dark as, or darker than, the
shade considered to be No. 1/2 on the
Ringelmann Chart (equal to or greater
than 10 percent opacity), except that
where the presence of uncombined water
is the only reason for failure to meet the
requirements of this subparagraph, such
failure shall not be a violation of this
section. .

(b) No person subject to the provi-
sions of this subpart shall cause or allow
the discharge into the atmosphere of
particulate matter from the “clinker
cooler which is:

(1) In excess o 0.10 Ib. per ton of feed
to the kiln (0.05 Kgm. per metric ton)
maximum 2-hour average.

(2) A visible emission within the mean- -
ing of this part.

(¢) No person subject to the provisions
of this subpart shall cause or allow the
discharge into the atmosphere of partic- -
ulate matter from any affected facility
other than the kiln and clinker cooler
which is a visible emission within the
meaning of this part. )

§ 466.43 Test methods and procedur =

(a) The provisions of this section are
applicable to performance tests for de- -
termining emissions of particulate mat- .

fer from portland cement plant kKims" "’

and clinker coolers. R

(b) All performance tests shall be con- -
ducted while the affected facility is op-
erating at or above the production rate
for which such facility was designed. ... .

(¢) Test methods set forth in the ap~.-
pendix to this part shall be used as
follows: s 4

(1) For each repetition, the average=-:
concentration of particulate matter shald
be determined by using Method 5 and -
traversing according to Method 1. The
minimum sampling time shall be 2 hours; -
and the minimum sampling volume shall
be 25 tt.2 corrected to standard conditions
on a dry basis. S

(2) The volumetric flow rate of the ".
total effuent shall be determined by using .
Method 2 and traversing according to - |
Method 1. Gas analysis shall be per- -.:
formed by MethLod 3, afid moisture con~:- :
tent shall be determined by the com- .-
denser technique of Method 5. C iR :

(d) Kiln feed, expressed In tons per:
hour on a dry basis, shall be determmed:
each 2-hour testing period by suitable '
flow meters and shall be confirmed by & -
material balence over the production
system. . - . .

(e) For each repetition, particulate
matter emissions, expressed in 1b./ton of
kiln feed shall be determined by dividing
. by the kKiin

mined by the equation, 1b./hr.=QXC, -
where Q=volumetric flow rate of the
total effuent in ft.}/hr. at standard con-
ditions, dry basis, as determined in ac-
cordance with § 466.43(d)(2), and C=
particulate concentration in 1b./1t%, as
determined In accordance with §466.-
43(d) (1), corrected to standard condi-
tions, dry basis. o )
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Subpart E—Standards of >Perform-
ance for Nitric Acid Plants

§ 466.50 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to nitric acid plants.

(b) For purposes of § 466.11(e), the
entire plant is the affected facility.

§ 466.51 Definitions.

As u_ed in this part, all terms not de-
fined herein shall have the meaning given
them in the Act:

(a) “Nitric acid plant” means any
facility producing weak nitric acid by
either the pressure or atmospheric pres-
sure process.

(b) “Weak nitric acid” means acid
which is 50 to 70 percent in strength.

§ 466.52 Standard for nitrogen oxides.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of nitrogen
oxides in the efluent which are:

(a) In excess of 3 Ibs. per ton of acid
produced (1.5 Kgm. per metric tom),
maximum 2-hour average, expressed as
NO:-,

(b) A visible emission within the
meaning of this part. )

§ 466.53 Emission monitoring.

(a) There shall be installed, cali-
brated, maintained, and operated, in any
nitric acid plant subject to the provisions
of this subpart, an instrument for con-
tinuously monitoring and recording
emissions of nitrogen oxides.

(b) The instrument installed and used
pursuant to this section shall have a
confidence level of at least 95 percent and
be accurate within +20 percent and shall
be calibrated in accordance with the
method(s) prescribed by the manufac-
turer(s) of such instrument; the instru-
ment shall be calibrated -at least once
per year unless the -manufacturer(s)
specifles or recommends calibration at
shorter intervals, in which case such
specifications or recommendations shall
be followed.

(¢c) The owner or operator of any
nitric acid plant sabject to the provisions
of this subpart shall maintain a file of all
measurements required by this subpart
and shall retain the record of any such
measurement for at least 1 year follow-
ing the date of such measurement.

§ 466.54 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for deter-
mining emissions of nitrogen oxides from
nitrie acid plants.

(b) All performance tests shall be con-
ducted while the affected facllity is
operating at or above the acid product
rate for which such facility was designed.

(c) Test methods set forth in the ap-
pendix to this part shall be used as
follows:

(1) For each repetition the NO. con-:
centration shall be determined by using
Method 7. The sampling location shall be
selected according to Method 1 and the
sampling point shall be the centroid of

PROPOSED RULE MAKING

the stack or duct. The sampling time
shall be 2 hours and four samples shall
be taken during each 2-hour period.

(2) The volumetric flow rate of the
total effluent shall be determined by us-
ing Method 2 and traversing according
to Method 1. Gas analysis shall be per-
formed by Method 3, and moisture con-
tent shall be determined by Method 4.

(d) Acid produced, expressed in tons
per hour of 100 percent weak nitric acid,
shall be determined during each 2-hour
testing period by suitable flow meters and
shall be confirmed by a material ba&ance
over the production system. .

(e) For each repetition, nitrogen ox-
ides emissions, expressed in lb./ton of
weak nitric acid, shall be determined by
dividing the emission rate in lb./hr. by
the acid produced. The emission rate
shall be determined by the equation, 1b./
hr.=QxC, where Q=volumetric flow
rate of the effluent in ft.}/hr. at standard
conditions, dry basis, as determined in
accordance with §466.54(d)(2), and
C=NO, concentration in 1b./ft.%, as deter-
mined in accordance with § 466.54(d) (1),
gorrected to standard conditions, dry

asis.

Subpart F—Standards of Perform-
ance for Sulfuric Acid Plants

§ 466.60 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to sulfur acid plants.

(b) For purposes of § 466.11(e) the en-
tire plant is the affected facility.

§ 466.61 Definitions.

As used in this part, all terms not
defined herein shall have the meaning
given them in the Act: ‘

(a) “Sulfuric acid plant” means any
facility producing sulfuric acid by the
contact process by burning elemental sul-
fur, alkylation acid, hydrogen sulfide,
organic sulfides and mercaptans, or acid
sludge.

(b) “Acid mist” means sulfur acid mist,
as measured by test methods set forth
in this part.

§ 466.62 Standard for sulfur dioxide.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of sulfur di-
oxide in the effluent in excess of 4 lbs.
per ton of aclid produced (2 kgm. per
metric ton), maximum 2-hour average.

§ 166.63 Standard for acid mist.

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of acid mist
in the efluent which is:

(a) In excess of 0.15 Ib. per ton of acid
produced (0.075 Kgm. per metric ton),
maximum 2-hour average, expressed as
H.SO..

(b) A visible emission within the
meaning of this part.

§ 466.64 Emission monitoring.

(a) There shall be installed, calibrated,
maintained, and operated, in any sulfuric
acid plant subject to the provisions of
this subpart, an instrument for continu-
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ously monitoring and recording emis-
sions of sulfur dioxide.

(b) The instrument installed and used
pursuant to this section shall have a con-

fidence level of at least 95 percent and be

accurate within +20 percent cnd shall
be calibrated In accordance with the
method(s) prescribed by the manufac-

turer(s) of such instrument, the instru- _

ment shall be calibrated at least once per
year unless the manufacturer(s) speci-
fies or recommends calibration at shorter
intervals, in which case such specifica-
tions or recommendations shall be fol-
lowed. N

(¢) The owner or operator of any sul-
furic acid plant subject to the provisions
of this subpart shall maintain a file of
all measurements required by this sub-
part and shall retain the record of any
such measurement for at least 1 year
following the date of such measurement.

§ 466.65 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for de-
termining emissions of acid mist and sul-
fur dioxide from sulfuric acid plants.

(b) All performance tests shall be con-
ducted while the affected facility is op-
erating at or above the acid production
rate for which such facility was designed.

(¢) Test methods set forth in the
appendix to this part shall be used as
follows:

(1) For each repetition the acid mist
and SO, concentrations shall be deter-
mined by using Method 8 and traversing
according to Method 1. The sampling

time shall be 2 hours, and sampling vol- -

ume shall be 40 ft.? corrected to standard

conditions. N

(2) The volumetric flow rate of the
total efluent shall he determined by us-
ing Method 2 and traversing according

to Method '1. Gas analysis shall be per- -

formed by Method 3. Moisture content
can be considered to be zero.

(d) Acid produced, expressed in tons
per hour of 100 percent sulfuric acid
shall be determined during each 2-hour
testing period by suitable flow meters
and shall be confirmed by a material
balance over the production system. -~

(e) For each repetition, acid mist and

sulfur dioxide emissions, expressed in

Ib./ton of sulfuric acid shall be deter- =

mined by dividing the emission rate in
1b./hbr. by the acid produced. The emis-~

sion rate shall be determined by the

equation, lb./hr.=QxC, where Q=volu-

metrie flow rate of the efluent in ft.*/hr. .

at standard conditions, dry basis, as de- -

termined in accordance with § 466.65¢(d)
(2), and C=acid mist and SO, cohcen-
trations in 1b./ft} as determined in ac-

cordance with § 466.65(d) (1), corrected’

to standard conditions, dry basis.
APPENDIX—TEST MEeTHODS

METHOD 1—SAMPLE AND VELOCITY TRAVERSES
FOR STATIONARY SOURCES N

1. Principle and applicability. .

1.1 Principle. A sampling site and the
number of traverse points are selected to
ald in the extraction of a representative
sample,

1.2 Applicability. This method should be
applied only when specified by the test pro-~
cedures for determining compliance with
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42 Calculate the pitot tube coeflicient
using Equation 2-1,

C =C APnd
Prest T M Pad Y AP, equation 2-1

where:

Cyp,., . =Pitot tube coefficient of Type S _

pitot tube.
Cs,q=Pitot tube coefficient of standard
type pitot tube (if unknown, use
: 0.99).
AP, ,=Velocity head measured by stand-
ard type pitot tube.
test = Velocity head measured by Type S
pitot tube.

4.3 Compare the coeficients of the Type S
pitot tube determined first with one leg and

PLANT,

AP

PROPOSED RULE MAKING

then the other pointed downstream. Use the
pitot tube only it the two coeflicients dm’u'
by no more than 0.01.

6. Caleulations.

Use Equation 2-2 to calculate the stack gas

velocity.
Talp
Ve=K,Cs " PM, equation 2-2
where:

V.=Stack gas velocity, feet per second (£.p.s.).
_ 7 when these units

Ko=s5.8 20 (i molea"R) :

Cp="Pitot tube coefficlent, dimensionless.

T.=Absolute stack gas tempemture °R.

Ap=Velocity head of stack gas, ln H30 (see fig. 2-2).
P.=Absolute stack gas pressure, in
M,=Molecular weight ol stack gas, 1b. ﬁb ~-mole.

DATE

RUN NO.,

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg.

STATIC PRESSURE IN STACK “’9)- fn. Hg.

OPERATORS SCHEMATIC OF STACK
CROSS SECTION
Traverse point Velocity head, Stack Temperature
umbey in. H0 VA, (). °F
AVERAGE: i

Figure 2-2. Velocily raverse data.
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Figure 2-2 shows a sample recording sheet
for velocity traverse data. Use the averages in
the last two columns of Pigure 2-2 to deter- -
mine the average stack gas velocity from
Equation 2-2.
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METHOD 3—GAS ANALYSIS FOR CARBON DIOXIDE,

EXCESS AIR, AND DRY MOLECULAR WEIGHT

1. Principle and applicadilily.

1.1 Principle. An integrated or grab gas
sample i3 extracted from a sampling point
and analyzed for its components using an
Orsat analyzer. .

1.2 Applicability. m method should be -
applied only when specified by the test pro-
cedures for determining compHance with New = -
Source Performance Standerds. -

2. Apparatus.

2.1 Grab sample (Figure 3—1). _

2.1.1 Probe—Stainless steel .or Pyrex?
glass, equipped with a filter to remove par-
ticulate matter. )

2.1.2 Pump—One-way squeeze bulb, -or
equivalent, to transport gas sample to ana-
lyzer.

22 Integrated sample (Mgure 3-2). o

2.2.1 Probe—Stainless steel or Pyrex!
glass equipped with a mm to remove par- d
ticulate matter.

2.2.2 Air-cooled condenser—To remove
any excess moisture. .

223 Needle valve—To adjust flow rate.

224 Pump—Leak-free, diaphragm type ’
or equivalent, to pull gas.

2.25 Rate meter—To measure a flow ranxe .
from 0 t5 0.035 c.fm. SR

2.3.8 Flexible bag—Tedlar, or equivuant._ ’
with a capacity of 2 to 3 cu. ft. Leak test:the .
bag in the laboratory before using. ' - ¢

227 Pitot tube—Type S, or eqn!vshnt
attached to the probe so thit the sampling
flow rate can be regulated propostional to the
stack gas velocity when velocity is varying -
with time or a sample traverse is eonducted -

323 Analysis. :

2.3.1 Orsat analyzer, or equiva.lent N

3. Procedure. .

3.1 Grab sampling.

3.1.1 Set up the eqnlpmmtushownm
Figure 3-1. Place the probe im the stack at a
sampling point and purge the sampling line.

1 Trade name.

AUGUST 17, 1971 .
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5. References ;

7‘088 FLEXIBLE TUBING TO ANALYZER Altshuller, A. P., ot ar Storage of Gases

and Vapors in Plastic 8gs. Ini, J. Alr &
*X{\ . Water Pollution. 6.75-81. 1963,
Conner, William D, and J. 8, Nader. Air
Sampling with Plastic Bags. Journal of the
American Industrial Hygiene Association.
FILTER (GLASS woot) 25.291-297. May-June 1964
Devorkin, Howard, et g, AIr Pollution

Source Testing Manua]. Afr Pollution Con-
trol District. Log A:\:ngela‘ November 1963,

METHOD 4*DETERM1NATION OF MOISTURE 1IN
STACK GASES

SQUEEZE BULB . 1. Principle and applicabitity, - v

Figure 3-1, Grab-sampling train, . Stack gas only when specified by test proce-
RATE METER ‘

does not apply when liquid droplets are pres-
ent in the gas stream >

Other methods such as drying tubes, wet
bulb-dry bulb techniques, and volumetric
condensation techniques may be used sub-
Ject to the approval of the Administrator.

2. Apparatus. B

2.1 Probe<Stainless steel or Pyrex: glaas

AIR-COOLED CONDENSER
'PROBE

ticulate matter. .
QUICK DISCONNECT 2.2 Impingers—Two midget impingers,

/ . each with 30 mj, capacity, or equivalent.
BAG

23 TIce bath container—To condense
moisture in impingers, ) :
24 Silica gel tube—To Protect pump and
dry gas meter.
. 25 Needle valve—To regulate gas flow
rate.
2.6 Pump-leak-fme, diaphragm type, or
equivalent, to pull gas through train.
27 Dry £8as meter—To measure to within
1 percent of the total Sample volume. -
28 Rotametor-—Tqo measure a flow range
from 0 t0 0.1 ¢.f.m, ’
29 Bmchamble of measuring to the

FILTER (GLASS wooL)

i ‘ . ’
. - RIGID CONTAINER” O

. hearest 0.1 g
= ‘. . : : 2.10 Barometer—Suficient to read to
Figure 3-2, Integrated gas sampling train, Within 0.1 in. Hg. | ;
3.1.2 Draw sample into the analyzer, where : : . 2.11 Pilot tube—Type 3, or equivalent, at.
3.2 Integrated sampling. : %EA =Percent excess air, ‘ tached to probe so that the sampi flow
3.2.1 Evacuate the flexible bag. Set up the %0;=Percent oxygen by volume, dry rate can be regulated proportional to the
equipment as shown Figure 3-2 with the - basis, Stack gas velocity when velocity 1s n,
bag disconnected. Place the probe in the %N,=Percent nitrogen by volume, dry With time or a sample traverse i3 conducted,
stack and purge the Sampling line. Connect basis. 3. Procedure, )
the bag, making sure that all connections %CO =Percent carbon monoxide by vol- 3.1 Place about 5 ml. distilled water in

ume, dry each impinger ang welgh the impinger and
2. 0.264 =Ratio of o; el to nitrogen in air contents to the nearest 0.1 8. Assemble the
. t:ck zus:.etlxz;;lj:;t & rate proportional to the by volumng g Apparatus without the probe as shown in Pig-
3.3 " 43 Dry motec Welght. Tse Equation ure 4-1. Leak check by plugging the inlet to
Anal : : ular - the first impinger anq win . In-
3i;3'lu Determine the COz, O, and O cop. 3-3 to calculate dry meloejar welght ana e 1St ! ﬂl:)wgthroughdr:he dﬁ.; ;‘:‘g‘f‘:ﬂn}s
Dassestons as soon as possible, Make as many Average the runs. Report the result to the jeqq than 1 percent of the sampling rate,

ings. If more than 19 passes are necesgary, D€Arest tenth. 3.2 Connect the probe, and sample at 5

replace thie absorbing soiution. Mi=044(% C0,) +0.32(% 0,) fostant rate of 0.075 c.t.m. or at g rate pro-

332 For integrated sempling, repeat th, o +0.28( % N’, +% Co) b portional to the stack gas velocity not to ex-
8DAlYSIS Untl] threp consecutive rung vary Equation 3-g ¢¢¢d 0.075 cf.m, Continue Sampling until the
o more than 0.2 percent by volume for each where: dry gas meter registers 1 cu. ft, Oor until visible

m;npg;ecz‘l’ag?;‘;g analyzed. Ma=Dry. molecular weight, 1b./1b.- Impinger to the second. Record temperature
X . mole.

Pressure, and dry gas meter reading as re-

4.1 C:«;:bon d"m‘;e- Average the three %CO,=Percent carbon dioxide by volume, quired by. Pigure 4-3. ‘

consecutive rune and report result to the dry basis, 3.3 After collecting the sample, welgh the

: = lmpingers angq their ts
42 Bx sir. Use Equation 31 to cal. % O,=Percent oxygen by volume, dry pinge contents again to the

, nearest 0.1 g,
;&“ttf:m “f'w““fh:v:“g‘ th:f“;; cl::; %N,=Percent nitrogen by volume, ary —_—_—
eXCcees air, * 1 Trade name.
0.4 =Molecular weight of carhon glioxlde 2 If Uquid droplets are present In the a8
% EA= 053 Mdllev(::led by m%ght . Stream, assume the stream to be saturated,
- .32=Mo ar  we O on k tempe
Fo-0s500) divided by 100, o ?;m:?::;”x:ﬁ,&mmm
0-264(% N2) ~ (% 03) £0.5(7; co)~ ™ 038=Molecular welght of nitrogen to orood, A1 4pDroximation of the motgture
equation 3-1 divided by 100. percentage, ’ ’
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4. Calculations.
4.1 Volume of water collected.

(W~ Wi)RTPua

VoM,

(0.0474 ';—') (Wi—W,)

equation 4-1
where:
Vwe=Volume of water vapor collected
(standard conditions), cu. ft.

SILICA GEL TUBE

HEATED PROB

PROPOSED RULE MAKING
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We:=Final weight ot lmpmgers and 42 Gas volume.

contents, g.
Wi=Initial weight of impingers and V..=V Pn 'I‘..a -

contents, g meT Tm Pnd

R=Ideal gas oonstant, 31.83-in. Hg—

cu. ft./1b. mole-* R. (17 71 B )V.P. -

T,.s=Absolute temperature at standard in. H equation 4-2

conditions, 530° R,

where: -
P, =Pressure at standard conditions,

Vue—=Dry gas volume through meter at

29.92 in. Hg. standard conditions, cu. ft.
My =Molecular weight of water, 18 Vu=Dry gas volume measured by meter,
1b./1b. mole. cu. {t.

Pa=Barometric pressure at the dry gas
meter, in. Hg.
P, =Pressure at standard conditions,
29.92-in. Hg.

T,.a=Absolute temperature at standard
conditions, 530° R.
Tm=Absolute . temperature at

{°F.+460),"R. -

4.3 Moisture content.

V.. B
Ve Vo T Brm=

ROTAMETER

meter

Vvu
Voot Vine

equation 4-3

- Buo=

+ (0.025)

where:
Bwo=Proportion by volume of water
vapor in the gas stream, dimen-

ICE BATH

- Figure 4-1,
LOCATION

XIDGET IMPINGERS

Moisture-sampling train.

slonless,

Vwe=Volume of water vapor collected
(standard conditions), cu. ft. R

Vume=Dry gas volume through meter
‘(standard conditions), cu. ft.

. Bwm = Approximate volumetric proportion

of water vapor in the gas stream
leaving the impingers, 0.025.

5. References.

\
DRY GAS METER

COMMENTS

Air Pollution Engineering Manual,
Danielson, J. A. (ed.). U.S. DHEW, PHS,

DATE

National Center for Air Pollutiox Control.
Cincinnati, Ohio. PHS Publication No.

OPERATOR

999-Ap—40. 1967.

BAROMETRIC PRESSURE

Devorkin, Howard, et ‘al. Air Pollution
Source Testing Manual. Air PoHution Con-
trol District. Loe Angeles, Calif. November

1963. -
Methods for Determination of Veloclty. .
Volume, Dust and Mist Content of Gases.’
‘Western Precipitation Division of Joy Manu-

GAS VOLUME THAOUGH
MEVER, (Vm),
CLOCK TIME 3

facturing Co., Los Angeles, Calif.- " Bulletin
WP-50. 1968.

m'lAMETERSﬂTlNG, HETERTEMPEMTURE. e e e e
METHOD 5.——nxmum&rmx OF PARTICULATE

1©3/min . °F

EMISSIONS FROM STATIONARY SOUBCE -

z 1. Principle and applicability.
. 1.1 Principle. Particulate matter 18 wiﬁ: )
drawn isokinetically from the source and fts -

weight 1s determined gra.vl.metnca!ry stzer
. removal of uncombined water. .

1.2 Applicability. This method is applics-
ble for the determination of particulate

emissions from stationary sources only when -
specified by the test procedures for deter-

Figure 4-2. Fleld moisture determination.

FEDERAL REGISTER, VOL- 36, NO. 159—TUESDAY, AUGUST 17, 1971 B

mining compliance with New Source Per:
. formance Standards. )

2. Apparatus.

2.1 Sampling train. The design speclﬂes-
tions of the particulate sampling train used -
by EPA (Figure 5-1) are described in APTD-
0581. Commercial models of this train are
available.

2.1.1 Nozzle—Stainless steel (316) wlth '
sharp, tapered leading edge.

2.1.2 Probe—Pyrex! glass with a heating
system capable of maintaining a gas tempera-_
ture of 250° F. at the exit end during
sampling. When temperature or length
limitations are encountered, 318 stalnless
steel, or equivalent, may be used, as approved
by the Administrator. -
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2.1.3 Pitot tube—Type S, or equivalent,
attached to probe to monitor stack gas
velocity. N

2.1.4 FPilter holder—Pyrex! glass with
heating system capable of malntaining any
temperature to & maximum of 226° P.

215 Impingers—Four Impingers con-
nected in series with glass ball joint fittings.
The first, third, and fourth impingers-are of
the Greenburg-Smith design, modified by re-

PROPOSED RULE MAKING

placing the tip with a % -inch ID glass tube
extending to 1;-inch from the bottém of the
flask. The second impinger is of the Green-
burg-Smith design with the standard p.

2.1.8 Metering system—Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 5° F., dry
gas meter with 2 percent accuracy, and re-
lated equipment, or equivalent, as required
to maintain an isokinetic sampling rate and
to determine sample volume.

HEATED AREA FILTERHOLDER  THERMOMETER CHECK
VALVE
/
r PROBE STACK
\ WALL
@ woe 0y .
f . ® o1 | LINE
REVERSE-TYPE .
PITOT TUBE
. ol \\ T
PiTOT MANOMHER/ IMPINGERS ICE BATH

ORIFICE

O

DRY TEST METER

BY-PASS VALVE

/

VACUUM
GAUGE

MAIN VALVE

AlR-TIGHT
PUMP

Figure 5-1. Particulate-sampling train.

2.1.7 Barometer-—To measure atmospherie
pressure to 1 0.1 in. Hg.

2.2 Sample recovery.

23.1 Probe brush—At least as long as
probe. . .

‘222 Glass wash bottles—Two.

223 (Hlass sample storage containers.

224 Graduated cylinder—260 mil,

2.3 . Analysis,

~ 23.1 Glass weighing dishes.

2.3.2 Desiccator. R

23.3 Analytical balance—To measure to
+0.1 mg.

2.3.4 Beakers—250 mi.

1Trade name.

2.3.5 Separatory funnels—500 ml.
ml.

238 Trip
measure to +0.06 g.
23.7 Graduated cylinder—25 ml.
3. Reagents.

3.1.1 Pllters—Glass fiber, MSA 1106 BH,
or equivalent, numbered for identification
and preweighed.

3.1.2 Silica gel—Indicating type, 6 to 16
mesh, dried at 176° C. (350° F.} for 2 hours.

3.1.3 Water—Delonized, distiiled.

3.1.4 Crushed ice.

3.2 Sample recovery

3.2.1 Water-—Delonized, distilled.

»

3.2.2 Acetone—Reagent grade.

3.3 Analysis

3.3.1 Water—Deionized, distilled.

3.3.23 Chloroform—Reagent grade.

3.3.3 Ethyl ether—Reagent grade.

3.3.4 Desiccant—Drierite, indicating.

4. Procedure.

4.1 Sampling.

4.1.1 After selecting the sampling site and
the minimum number of sampling points,
determine the stack pressure, temperature,
moisture, and range of velocity head.

4.1.2 Preparation of collection train.
Weigh to the nearest gram approximately
200 g. of silica gel. Label a fliter of proper
diameter, desiccate® for at least 24 hours
and weigh to the nearest 0.5 mg. in a room
where the relative humidity 1s less than
50 percent. Place 100 ml. of water in each of

VACUUM the first two impingers, leave the third im.-

pinger empty, and place approximately 200
8. of preweighed silica gel In the fourth im-
pinger. Save a portion of the water for use
88 & blank in the sample analysis. Set up the
train without the probe as in Figure 5-1.
Leak check the sampling train at the sam-
pling site by plugging the inlet to the filter
holder and pulling a 15-in. Hg vacuum. A
leakage rate not in excess of 0.02 cfm. at a
vacuum of 15-in. Hg 18 acceptable, Attach
the probe and adjust the heater to provide a
gas temperature of about 250° F. at the
probe outlet. Turn on the filter heating sys-
tem. Place crushed ice around the impingers.
Add more ice during the run to keep the tem-
perature of the gases leaving the last im-
pinger at 70* F. or less.

4.1.3 Particulate train operation. For each
run record the data required on the example
sheet shown in Figure 5-2. Take readings
at each sampling point at least every 6 min-
utes and when significant changes in stack
conditions necessitate additional adjust-
ments in flow rate. To begin sampling, po-

and sition the nozzle at the first traverse point
balance—300 g. capacity, to

with the tip pointing directly into the gas
stream. Immediately start the pump and ad-
Just the flow to isokinetic conditions. Main-
tain isokinetic sampling throughout the
sampling period. Nomographs are available
which aid in the rapid adjustment of .the
sampling rete without other computations.
APTD-0576 detalls the pProcedure for using
these nomographs. Twrn off the pump at the
conclusion of each run and record the finad
readings. Remove the probe and nozzle from
the stack and handle in accordance with the
sample recovery process described in section
42 :

3 Dry using Drierite! at 70° +10°* P,
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PLANT, AMBIENT TEMPERATURE

LOCATION BAROMETRIC PRESSURE

OPERATOR ASSUMED MOISTURE, %

DATE HEATER BOX SETTING

RUN No, PROBE LENGTH, .

—— "

SAMPLE BOX NO. NOZZLE DIAMETER, in.

METER BOX NO. PROBE HEATER SETTING,

METERAH@

C FACTOR SCHEMATIC OF STACK CROSS SECTION

PRESSURE
DIFFERENTIAL
3;’;"’3: GAS SAMPLE TEMPERATURE
T DRY GAS METER
SAMPLING STATIC STACK VELOCITY METER GAS SAMPLE A SAMPLE BOX IMPINGER
TRAVERSE POINT | - TIME PRESSURE TEMPERATURE | HEAD (aH), VOLUME INLET" OUTLEE TEMPERATURE, TEMPERATURE,
NUMBER fol, min. | (Pg), in. Hg. {Tsh °F" | (apg, in. H,0 tym), 18 | (¥m i) 2F | (Tm g ), °F of op
B S — R
—_
-\\\_\_\\
]
_\L ~
N
TOTAL ° Avg, Ava. .
-
AVERAGE Avg,
R -
Figure 5-2, Particulate field data. .
4.2 Sample recovery. Exercise care in mMov-  rinsings of a)} sample;exposed surfaces be- stcate, and dry to a constant weight. Report
Ing the collection train from the !;est site to mg )

in containers as follows:
Container No, 1. Remove the filter from its
holder, place in this container, and sea).
Container

or rubber pollcema:n to loosen ad.henng—par:

ticles.
Container No, 3. Measure the volume of

water from the first three impingers and

blace the water in this container. Place water

tween the filter and fourth impinger in this
container prior to sealing. :

Container No. 4. Transfer the silica gel
from the fourth impinger to the original
container and sea], Use a rubber policeman
as an aid in removing silicg gel from the
impinger.

Container No, 5, 'I'horoughly rinse all sam-
Ple-exposed surfaces between the filter and
fourth impinger with acetone, place the
washings in this container, and seal.

43 Analysis, Record the data required on
the example sheet shown ‘in Figure 5-3.
Handle each sample container ag follows:

Contatner No, 1. Transfer the fliter and any
loose particulate matter from the sample
container to g tared glass weighing dish, des-

results to the nearest 0.5

tracts, transfer to a tared beaker and evapo-

rate at 70° F. until no solve:

nt remains. Deg-

Sicate, dry to a constant weight, and report
the results to the Dearest 0.5 mg. . e
Contalner No. 4, Weigh the spent silica

gel and report to the nearest gram.
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' PLANT
DATE
RUN NO., :
WEIGHT OF PARTICULATE COLLECTED,
CONTAINER 9
NUMBER
FINAL WEIGHT TARE WEIGHT | WEIGHT GAIN
z -
3a* !
3bs»
[
TOTAL i
*3a-- ORGANIC EXTRACT FRACTION.
**3b - RESIDUAL WATER FRACTION.
VOLUME OF LIQUID
N WATER COLLECTED
i IMPINGER SILICA GEL
VOLUME, WEIGHT,
mi g
FINAL ' L
INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED g* m |

* CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TQTAL WEIGHT
INCREASE BY DENSITY OF WATER. {1 g/ml):

INCREASE, g

Tg/m) - = VOLUME WATER, mi

Figure 5-3. Analytical data.

Container No. 5. Transfer the acetone
to a tared beaker and evaporate to

dryness at ambient temperature and pres-
sure, Desiccate, dry to a constant weight, and
report the results to the nearest 0.5 mg. -

5. Calibration. P AH

Use standard methods and equipment ap- Taa bart 136
proved by the Administrator to calibrate Vm,,=Va (T) —
the orifice meter, pitot tube, dry gas meter, - L] sed
and probe heater,

6. Calculations.

6.1 Sample concentration method.

6.1.1 Average dry gas meter temperature.
See data sheet (Pigurse 5-2). - ;

6.1.2 Dry gas volume. Correet the sample

using Equation 5-1,

A -

volume measured by the dry gas meter to
standard conditions (70° F.,, 29.92 in, Hg) by

Pyt
OR b
(172 m)‘vm)(— P

equation 5-1

where: -
Vm, q=Volume of gas sample through the
dry gas meter (standard condi-
tions), cu. £t. B :
Vau=Volume of gas sample through the
dry gas meter (meter conditions),
cu. ft,
T, =Absolute temperature at standard
. conditions, 530 *R.
Twm=Average dry gas meter temperature,
<
R

P,,,=Barometric pressure at the orifice
meter, in. Hg.
AH=Pressure drop across the orifice
meter, in H:O. .
13.6=Specific gravity of mercury. —
P,.s=Absolute pressure at standard con-
ditions, 29.92 in. Hg.

6.13 Volume of Water vapor,

PH,0 RT,. -
Veur=Vi{5120) (7o) = N
. (0.0474 cu. ft')V].
- ml.
equation 5-2
where: 7 V

Vw,ia=Volume of water vapor in the gas °
sample (standard conditions), cu.
1t .

Vi, =Total volume of liquid collected in
impingers and silica gel (see Pig-
ure 5-3), ml.
se0=Density of water, 1 g./ml. B
Mn,0 =Molecular weight of water, 18 1b./1b.
mole. -
R=Ideal gas constant, 21.83 in Hg-cu.
ft./1b. mole-°R. :
T,.s=Absolute temperature at standard
conditions, 530° R. -
P,.a=Absolute pressure at standard con
ditions; 29.92 in. Hg. ’

6.1_.4 Total gas volume.
Veota1 =V, (g +Vw,
equation 5-3
where: ~ R .
Vietasy =Total volume of gas sample (stand-
ard conditions), cu. ft.

Vm,,;=Volume of gas through dry gas
meter (standard.conditions), cu.
b7

Vw,.q=Volume of water vapor in the gas
sample (standard conditions), cu.
1t. >
6.1.5 Total particulate weight. Determine
the total particulate eatch from the sum of :
the weights on the analysis data sheet (Pig-
ure 5-3).

6.1.8 Concentration.

r—(0.0156 T} ( Ma
. Cy _(0'0104mg.) (Vwm)

equation 54

where: . '
¢’s=Concentration of particulate matter
in stack gas (Sample Concentra-

tion Method), gr./s.c.f. .
Ma.=Total amount of particulate mat-

- ter collected, mg. .
Viota1 =Total volume of gas sample (stand-
ard conditions), cu. ft.

6.2 Ratlo of area method.
621 Stack gas velocity. Collect the neces-
sary data as detailed in Method 2. Correct the
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23.1 Pipettes—Transfer type, 5 ml. and
10 ml. sizes (0.1 ml. divisions) and 25 ml.
size (0.2 ml. divisions).

232 Volumetric flasks—50 ml., 100 ml,
and 1,000 ml.

2.3.3 Burettes——6 ml. and 50 ml.

2.34 Erlenmeyer flask—125 ml.

3. Reagents.

3.1 Sampling.

3.1.1 Water—Deionized, distilled.

3.12 Isopropanol,*80 percent—Mix 80 ml.
of isopropanol with 20 ml. of distilled water.

3.1.3 Hydrogen peroxide, 3 percent—dilute
100 ml. of 30 percent hydrogen peroxide with
900 ml. of distilled water. Prepare fresh daily.

3.2 Sample recovery.

3.2.1 Water—Deifonized, distilled.

3.2.3 Isopropanol, 80 percent.

3.3 Analysis.

33.1 Water—Delonized, distilled.

3.32 Isopropenol.

3.3.3 Thorin indicator—1-(o-arsonophen-
ylazo) -2-naphthol-3, 6-disulfonic acid, diso-
dium salt (or equivalent). Dissolve 0.20 g.
in 100 ml. distilled water.

3.3.4 Barium perchlorate (0.01N)—Dis-
solve 1956 g of barium perchiorate
[Ba(ClO,), 3H,0] in 200 mil. distilled water
and dilute to 1 liter with isopropanol. Stand-
ardize with sulfuric acid.

3.3.5 Sulfuric acld standard (0.01N)—
Purchase or standardize against a primary
standard to =+0.0002N.

4. Procedure.

4.1 Sampling.

4.1.1 Preparation of collection train. Pour
15 ml. of 80 percent 1sopropanol into the
midget bubbler and 15 ml. of 3 percent hydro-
gen peroxide to each of the first two midget
impingers. Leave the final midget impinger
dry. Assemble the train as shown in Figure
6-1. Leak check the sampling train at the
sampling site by plugging the probe inlet and
pulling a 10-in. Hg vacuum. A leakage rate
not in excess of 1 percent of the sampling
rate i3 acceptable. Carefuily release the probe
inlet plug and turn off the pump. Place
crushed ice around the impingers. Add more
ice during the run to keep the temperature
of the gases leaving the last impinger at
70° F. or less.

4.1.2 Sample collection. Adjust the sam-
ple flow rate proportional to the stack as
velocity. Take readings at least every 5 min-
utes and when significant changes {n stack
conditions necessitate additional adjust-
ments in flow rate. To begin sampling, -
tion the nozzle with the tip pointing directly
into the gas stream and start the pump. Same
Ple proportionally throughout the run. At the
oonclusion of each run, turn off the pump
and reecord the final readings. Remove the
probe from the stack and disconnect it from
themln.Dramtheioebatha.ndpurgetho
remalning part of the train by drawing clean
ambient alr through the system for 15 min-
utes,

4.2 Sample recovery. Disconnect the fm-
pingers after the purging period. Discard
the contents of the midget bubbler. Pour
the contents of the midget impingers into
& polyethylene shipment bottle. Rinse the
three midget impingers and the connecting
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tubes with distilled water and add these
washings to the same storage container.

43 Sample analysis. Transfer the con-
tents of the storage container to a 50-ml.
volumetric flask. Dilute to the mark with
dejonized, distilled water. Pipette s 10 ml.
aliguot of this solution to a 125-ml. erlen-
myer flask. Add 40 ml. of isopropanol and 2
to 4 drops of thorin indicator. Titrate to a
pPink endpoint using 0.01N barium perchlo-
rate. Run a blank with each series of
samples.

5. Calibration.

5.1 TUse standard methods and equipment
approved by the Administrator to calibrate
the orifice meter, pitot tube, dry gas meter,
and probe heater.

5.2 Standardize the sulfuric acid with po-
tassium acid phthalate as a primary stand-
ard. Standardize the barium _perchlorate
with 25 ml. of standard sulfuric acid con-

100 ml. of isopropanol

8. Calculations,

6.1 Dry gas volume. Correct the sample
volume measured by the dry gas meter to
standard conditions (70° ¥, and 29.92 in.
Hg) by using Equation 6-1.

=v. [(Tad PL-')_ :
Vona=Vn (Tr—n_) (Pud - -

R\ VaPye,
(17.71 = Hg) A

equation 6-1

where:
Vm,,,=Volume of gas sample through the
dry gas meter (standard condi-
tions), cu. ft. .

Vm =Volume of gas sample throvgh the
dry gas meter (meter conditions),
cu. ft, ]

‘T, .q=Absolute temperature at standard
conditions, 530° R.

Tw=Average dry gas meter temperature,

‘R.

P, ..=Barometric pressure at the orifice
meter, in. Hg. - .
20a —Absolute pressure at standard con-
.ditions, 20.92 in. Hg.
6.2 Sulfur dioxide concentration,

C803=
oy V= V) 0 (%)
(7.05>< 10-5 12 i) - L
g.-ml. o
equation 6-2
where:

cso,=Concentration of sulfur di-
oxide at standard conditions,
dry besis, 1b./cu. ft.

7.06 X 10-*=Conversion factor including
the number of grams per gram
equivalent of sulfur dioxide
(32 g./g.~eq.), 463.6 g./1b., and
1,000 ml./1, 1b.-1./g.-ml.

V.=Volume of barium perchlorate
titrant used for the sample, ml,

V,=Volume of barium perchlorate

titrant used for the blank, ml.
N =Normality of barlum perchlo-
rate titrant, g.-eq./l

Vio1a =Total solution volume of sulfur
dioxide, mli.

Vi=Volume of sample alquot
titrated, mil.

Vm, 4 =Volume of gas sampie through
the dry gas meter (standard
conditions), see Equation 6-1,
cu. ft.

7. References.

Atmospheric Emissions from Sulfuric Acid
Manufacturing Processes. U.S. DHEW, PHS,
Division of Air Pollution. Public Health Serv-
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Corbett, P. P. The Determinasion of SO,
and SO, in Flue Gases. Journal of the In
stitute of Fuel. 24:237-243. 1961. o

Matty, R. BE. and BE. K. Diehl. Measuring
Flue-Gas SO, and SO, Power 101:84-97.
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Patton, W. F. and J. A. Brink, Jr. New
Equiptment and Techniques for Sampling
Chemical Process Gases. Paper presented at
the 55th Annual Meeting of APCA. Chicago,
. May 20-24, 19632. . -

METHOD 7—DETERMINATION OF NITROGEN
OXIDE EMISSIONS FROM STATIONARY SOURCES

1. Principle and appilicability.
11 Principle. A grab sample is collected

solution, and the nitrogen oxides, except ni-
trous oxide, are measured colorimetrically
using the phenoldisulfonic acid (PDS)
procedure.

1.2 Applicability. This method 18 applica-
ble for the measurement of nitrogen oxides
from stationary sources only when specified
by the test procedures for determining com-
pliance with New Source Performance
Standards.

2. Apparatus.

3.1 Sampling. See Figure 7-1.

2.1.1 Probe—Pyrex® glass, heated, with
filter to remove particulate matter. Heating
is unnecessary if the probe remains dry aur-
ing the purging period.

2.1.2 Collection flask—Two litter, Pyrex!
round bottom with short neck and 24/40
standard taper opening, protected sagainst
implosion or breakage.

213 Flask valve—T-bore stopcoek con-
nected to a 24/40 standard taper joint.

2.1.4 Temperature gauge—Dial-type ther-
mometer, or equivalent, capable of measur-
ing 2°* F. intervals from 25°* to 125° P

2.1.5 Vacuum Iline—Tubing capable of

withstanding a vacuum of 3-in. Hg absolute ~ .

pressure, with “T” connection snd T-bore
stopcock, ar equivalent., -

2.1.8 Pressure gauge—U-tube manom-
eter, 36 inches, with 0.1 inch divisions, or
equivalent. -

2.1.7 Pump—Capable of producing a vac-
uum of 3-in. Hg absolutz pressure. :

2.1.8 Squeeze bulb—One way.

2.2 Sample recovery.

2.2.1 Pipette or dropper.

2.2.2 Glass storage containers—Cushioned
for shipping.

1 Trade name.
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FILTER

GROUND-GLASS 50CK
§no. 125

3-WAY STOPCOCK; \I
*BORE, ¥, PYREX,
2-mm BORE, 8-mm 0D

STANDARD TAPER,
§ SLEEVE NO. 24/40

.

GROUND-GLASS
SOCKET, §NO, 125
PYREX _

Figure 7-1, Sampling train, flask valve, and flask,

323 Glass wash bottie,

23 Anal 5

23.1 Steam bath,

2.3.2 Beakers or casseroles—250 ml., one
for each sample and standard (blank),

23.3° Volumetric pipettes—1, 2, and 10 m1.

234 Transfer Pipette—10 ml. with 0.1 mj,
divisions.

23.5 Volumetrie flask—100 ml., one for
each sample, and 1,000 ml. for the standard
(blank),

236 Spectrophotometer—To measure ab-
sorbance at 420mg,

* 23.7 Graduated cylinder—100 mil. with
1.0 ml. divisions.

2.3.8 Analytical balance—To measure to
0.1 mg, -

3. Reagents.

3.1 Sampling.

3.1.1 Absorbing solution—Add 2.8 mil. of

3.2 Sample recovery.

3.2.1 Sodium hydroxide (1¥)—Dissolve
40 2. NaOH in distilled water and dilute to
1 liter,

322 Red litmus paper.

3.23 Water—Delomzed, distilled.

3.3 Analysis.

3.3.1 Fuming sulfuric acid—15 to 18N by
weight free sulfur trioxide.

3.3.3 Phenol—White solid reagent grade.

3.3.3 Sulfuric acld—Concentrated reagent
grade,

3.3.4 Standard solution—Dissolve 0.5495 g,
potassium nitrate (ENO,) in distilled water

ml. of the working standard solution s
equivalent to 25 4g. nitrogen dioxide.

FEDERAL REGISTERy VOL, 36, NO. 159—TUESDAY, AUGUST 17, 1971 o

3.3.5 Water—Delonized, distilled.

3.3.6 Phenoldisulfonic acld solution-—Dis-
solve 25 g, of pure white phenol in 150 ml,
concentrated sulfuric acid on a steam bath.
Cool, add 76 mi, fuming sulfuric acid, and
heat at 100° C. for 2 hours. Store in a dark,
stoppered bottle.

. 4. Procedure.

41 Sampling.

4.1.1 Pipette 26 m], of absorbing solution
into a sample flagk. Insert the flask valve
stopper into the flask with the valve in the
“purge” position. Assemble the sampling
train as shown in Figure 7-1 and place the
Probe at the sampling point. Turn the flask
valve and the bump valve to their “evacuate’
Positions. Evacuate the flask to at least 3-in.
Hg abeolute pressure. Turn the pump valve to
its “vent” position and turn off the pump,
Check the manometer for any fluctuation in
the mercury level. If there is a visible change
over the span of 1 minute, check for leaks.
Record the initial volume, temperature, and
barometric pressure. Turn the flask valve to
its “purge’” position, and then do the same
with the pump valve. Purge the probe ang the
vacuum tube using the squeeze bulb. If con-
densation occurs in the probe and flask valve
area, heat the probe and purge until the con-
densation disappears. Then turn the pump
valve to its “vent” positiol. Turn the flask
valve to its “'sample” position and allow sam-

ple to enter the flask for about 15 seconds.’

After collecting the sample, turn the flask
valve to its “purge” position and disconnect
the flask from the sampling train. Shake the
flask for 5 minutes.

4.2 Sample recovery.

4.2.1 Let the flask sit for a minimum of
168 hours and then shake the contents for 2
minutes. Connect the flask to a mercury
filled U-tube manometer, open the valve from
the flask to the manometer, and record the
flask pressure and temperature along with

2LITER, ROUND-BOTTOM,
WITH T SLEEVE NO. 24/40
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Teeaet @Pume

2% THERMOMETER
In.

SHORT NECK,

the barometric bressure. Transfer the fask
contents to a container for shipment or to
& 250-ml. beaker for analysis. Rinse the flask
with two portions of water &ppronmuwy
10 ml.) and add to the same ount of rinse
water as in the sample, For a blank use 26 mi,
of absorbing solution ahd the solutl.on_m a
container for shipment or in g 250-m1l. beaker
for analysis, Prior to shipping or analysis, add
sodium hydroxide (1N) dropwise into th
the sample and the blank until alkaline to
litmus paper (about 25 to 35 drops In_each).

43 Analysis. PR

43.1 If the sample has been shipped In
a container, transfer the contents to a 250
ml. beaker using a small amount of .
Evaporate the solution to dryness on a steam. -
bath and then cool. Add 2 ml, phemoldisul-
fonic acid solution to the dried residue and
triturate thoroughly with a glass rod. Make
sure the solution contacts all the residue.
Add 1 ml. water and 4 drops of concentrated
sulfuric acid. Heat the solution on & steam-
bath for 3 minutes with occasional stirring.
Cool, add 20 mi, water, mix well by stirring, -
and add concentrated’ ammonium hydroxide
dropwise with constant stirring until alkaline
to lltmus paper. Transfer the solution to a
100-ml. volumetric flagk and wash the beaker
three times with 4- to 5-ml. portions of water,
Dilute to the mark and mix thoroughly. 1t
the sample contains solids, transfer a por-
tion of the solution to a clean, dry centrifuge
tube and centrifuge, or flter a portion of
the solution. Measure the absorbance of each
sample at 420 m,, using the blank solution
a8 a zero. Dilute the sample and the blank
with a suitable amount of distilled water
if absorbance falls outside the range of cali.
bration.

5. Calibration.

5.1 Flask volume, Assemble the flask and
flask valve and fill with water to the stop-
cock. Measure the volume of water to +10
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and about 200 g. of silica gel in the fourth
impinger. Retain a portion of the reagents
for use as blank solutions. Assemble the train
without the probe as shown in Figure 8-1
with a filter between the first and second im-
pingers. Leak check the sampling train at the
sampling site by plugging the inlet to the
first impinger and pulling a 15-In. Hg vac-
uum. A leakage rate not in excess of 0.02
cfm. at a vacuum of 15 in. Hg is acceptable.
Attach the probe and turn on the probe heat-
ing system. Adjust the probe heater setting
during sampling to prevent any visible con-
densation. Place crushed ice around the im-
pingers. Add more ice during the run to keep
the temperature of the gases leaving the last
impinger at 70° F. or les$.

4.1.3 Traln operation. For each run record
the data required on the example sheet shown
in Figure 8-2. Take readings at each sampling
point at least every 5 minutes and when
significant changes in stack conditions neces-
sitate additional adjustments in flow rate. To
begin sampling, position the nozzle at the
first traverse polnt with the tip pointing di-
rectly into the gas stream. Start the pump
and immediately adjust the flow to isokinetic
eonditions. Maintain isokinetic sampling
throughout the sampling period. Nomographs
are available which aid in the rapid adjust-
ment of the sampling rete without other

PROPOSED RULE MAKING

computations. APTD-0576 details the proce-
dure for using these nomographs. At the con-
clusion of each run, turn off the pPump and
record the final readings. Remove the probe
from the stack and disconnect it from the
train. Drain the ice bath and purge the re-
maining part of the train by drawing clean
ambient air through the system for 15

-minutes.

4.2 Sample recovery.

4.2.1 Transfer the isopropanol from the
first impinger to a 250-ml."graduated cylin-
der. Rinse the probe, first impinger, and all
connecting glassware before the filter with
80 percent isopropanol. Add the rinse solution
to the cylinder. Dilute to 250 ml. with 80
percent isopropanol. Add the filter to the
solution, mix, and transfer to a suitable
storage container. Transfer the solution from
the second and third impingers to a 500-mil.
graduated cylinder. Rinse all glassware be-
tween the filter and silica gel impinger with
delonized, distilled water and add this rinse
water to the cylinder: Dilute to a volume of
500 ml. with delonized, distilled water. Trans-
fer the solution to a suitable storage con-
tainer. '

4.3 Analysis.

4.3.1 Shake the container holding isopro-
panol and the filter. If the filter breaks up,
allow the fragments to settle for a few min-
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utes before removing a sample. Pipette a 100-
ml. aliquot of sample to & 250-mi. erlenmeyer
flask and add 3 to 4 drops of thorin indicator.
Titrate the sample with bartum perchlorate
to a pink end point. Make sure to record
volumes. Repeat the titration with a second
aliquot of sample. Shake the container hold-
ing the contents of the second and third
impingers. Pipette a 26 ml. aliquot of sample
to a 250-ml. erlenmeyer flask. Add 100 ml.
of isopropanol and 2 to 4 drops of thorin
indicator. Titrate the sampie with barium
perchlorate to pink end point. Repeat the
titration with a second allquot of sample.
Analyze the blanks in the same manner as
the samples, - -

5. Calibration. . /

6.1 Use standard methods and equipment
approved .by the Administrator to calibrate
the orifice meter, pitot tube, dry gas meter,
and probe heater.

5.3 Standardize the sulfuric scid with
potassium acid phthalate as a primary stand-
ard. Standardize the barlum perchlorate with
25 ml. of standard sulfurie acid containing
100 ml. of isopropanol.

8. Calculations.

6.1 Dry gas volume. Correct the sample
volume measured by the gas meter to
standard conditions (70* F., 20.92 in Hg) by
using Equation 8-1.

PLANT AMBIENT TEMPERATURE :
LOCATION, BAROMETRIC PRESSURE
OPERATOR_____ ASSUMED MOISTURE, %______
DATE HEATER BOX SETTING_______
AUN NO, PROBE LENGTH, m.
SAMPLE BOX NO. NOZZLE DIAMETER, I, _____
MEVERBOXNO. ' PROBE HEATER SETTING_
METERaMg _ -
CFACTOR . SCHEMATIC OF STACK CROSS SECTION -
PRESSURE . A
DIFFERENTIAL o
AChOSS GAS SAMPLE TEMPERATURE
~ ORIFICE . AT DRY GAS METER
SAMPLING |  STATIC STACK | vELOCHTY METER GAS SAMPLE SAMPLE 80X | mwPINGER
TRAVERSE POINT TIME PRESSURE | TEMPERATURE | HEAD {aH, INLEY WTI.EI TEMPERATURE, | TEMPERATURE,
NUMBER fo). min. | (Pg). in. Hg. | (Tg). °F {aPg). . HyQ0, Vind, (T g ) °F | (T ) °F o o
TOTAL Avg. Avg.
AVERAGE Avg,

_ 3._,) Pouc+4H/13.6
v-'“—v- ( Tn Pnd =

(17nn ET%E)(V_)(PL&T%HIQ)

equation 8-1
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Figure 8-2. Fleld data,

where:
Vi, =Volume of gas sample through the
dry ges meter (standard condi-
. tions), cu. rt.
Va=Volume of gas sample through the
dryfg:s meter (meter conditions),
cu. 1

'r,“zA.baoiuu temperature at standard
conditions, 530° R.

4 o

Twm=Average dry gas meter tempmturo.
.R oo

N * .

P,,.=Barometric pressure at the orifice

meter, in. Hg. ' -
Pressure drop across the orifice

meter, in. HO.

13.6=Specific gravity of mercury.
P,.q=Abeolute pressure at standard oon-
. ditions, 20.92 in. Hg. -

_AH=
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6.2 Sulturic acid concentration

CH,80,~
v im
by Tve (%)
(1.osx10-’ = v .
g.-ml. =
equation 8-2
where:

¢H,80,=Concentration of sulfuric acid
at standard conditions, dry
basis, Ib./cu. Tt.
1.08 X 10-=Conversion factor including
the number of grams per
gram equivalent of sulfuric
acid (49 g./g.-eq), 453.6 g./
1b., and 1,000 ml./l, 1b.-l./
g.~ml.
V,=Volume of barium perchlorate
titrant used for the sample,
ml.

V,,=Volume of barium perchlorate
titrant used for blank, ml.

N =Normality of barjum perchlo-
rate titrant, g.-equivalent/
liver.

=Total solution volume of sul-

furic acid (first impinger and
filter), ml.

V,=Volume of sample aliquot ti-
trated, ml.

,=Volume of gas sample through
the dry gas meter (standard
conditions), see Equation
8-1, cu. ft.

6.3 Sulfur dioxide concentration

v

»oln

Vm

¥t

€80,=
b,y (V= Vad (0 (%)
(7 05X 105 22 )
Vmsld
equation 8-3
where:

cso, = Concentration of sulfur dioxide
at standard conditions, dry
basis, 1b./cu. ft.

7.05 X 10-* == Conversion factor including the
number of grams per gram
equivalent of sulfur dioxide
(32 g./g.-eq.), 453.6 g./1b,
and 1,000 ml./1, lb.-1./g.-ml.

V,=Volume of barium perchlorate
titrant used for the sample,
ml.

V., =Volume of barium perchlorate
titrant used for the blank,
ml.

N =Normality of barium perchlo-
rate titrant, g.-eq./1.
V,.;.»=Total solution volume of sul-

fur dioxide (second and third
impingers), ml.

V,=Volume of sample aliquot ti-
trated, ml.

Vm,,q=Volume of gas sample through
the dry gas meter (standard
conditions), see Equation
8-1, cu. ft.
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METHOD 9—DETERMINATION OF THE OPTICAL
DENSITY OR OPACITY OF VISIBLE EMISSIONS
FROM STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. The relative optical density
or opacity of an emission from a stationary
source 15 determined visually by a qualified
obeerver.

1.2 Applicability. This method is appli-
cable for the determination of the reiative
optical density or opacity of visible emis-
sions from stationary sources only when
specified by .test procedures for determining
compliance with New Source Performance
Standards.

2. Procedures.

2.1 Black or gray smoke. The qualified
observer stands at least two stack heights but
not more than a quarter of & mile from the
base of the stack with the sun to his back.
From a vantage point perpendicular to the
plume, the observer studies the point of

. termine the actual

30 seconds. Read to the nearest guarter
Ringelmann number,

22 Smokeoth«thanmyubluk.'nw
qualified obeerver goes through ithe same
procedure as depicted in section 2.1 except
readings of opacity are recorded instead of

numbers.

3. Qualifications.

3.1 To qualify as an observer, a candidate
must complete & amoke-reading oourse con-
ducted by OAP, or equivalent. The candidate
must be able to assign Ringelmann numbers
to the nearest quarter of a Ringelmann num-
ber to 25 different smoke plumes, with an
error not to exceed 156 percent on any one
reading and an average exror not to exceed
7.5 percent on all 25 readings. The smoke gen-
erator used to train the obeervers ahould.be
equipped with a calibrated smoke indicator
or light transmission meter located in the
source stack of the smoke generatof to de-
number or
opacity of the emissions. All qualified observ-
ers must pasg this test every year in order
to be recertified.

3.2 To pass the test for certification for
obeerving opacity, one must assign opacity
readings-in 5 percent increments to 25 differ-
ent plumes, with an error not to exceed 16
percent on any ohe reading and an average

_error not to exceed 7.5 percent om all 25

readirigs. All qualified observers must pese
this test every year In order to be reoertined
4. Calculations.

4.1 Ringelmann number. Determine the
average reading.
4.2 Opacity.

greatest optical density in the plume. Record Determine the average
the data required in Figure 9-1 every 15 to reading.
TIME; © % % % [} % % % Observation dats
13 30 Plant
1 n Stack
2z 32
) 33
4 .\ 4 Dbserver
k] kLY Date
. 36 Time i =
? 37
0 30
] 3 Di: te siack
10 40 Wind disecti
1 41 Wind speed
12 42
13 o
14 44 Sum of
18 48 Totat number of d;
18 48
172 47
18 L) . . Sum of nos. racorded
19 a9 ” Total no. readings
20 50 _
2 51
22 82 ¢
23 83
24 54
25 55 Sum of nos. recorded
Opacity
26 56 Yots} no. readinge
27 87
2e [
29 [ :

Figure 9-1, Field data,
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