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24376 .

" Title 40—PROTEETION OF
ERVIRONMERT

Chapter I—Environmental Protection
Agency
SUBCHAPTER C—AIR PROGRAMS

PART 60—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY
SOURCES

On August 17, 1971 (36 F.R. 15704)
pursusnt to section 111 of the Clean Air
Act as amended, the Administrator
proposed standards of performance for
steam generators, portland cement
plants, incinerators, nitric acid plants,
and sulfuric acid plants. The proposed
standards, applicable to sources the con-
struction or modification of which was
initiated after August 17, 1971, included
emission limits for one or more of four
pollutants (particulate matter, sulfur
dioxide, nitrogen oxides, and sulfuric
acid mist) for each source category. The
proposal included requirements for per-
formance testing, stack gas monitoring,
record keeping and reporting, and pro-
cedures by which EPA will provide pre-
construction review and determine the
applicability of the standards to specific
sources.

Interested parties were afforded an
opportunity to participate in the rule
making by submitting comments. A total
of more than 200 interested parties, in-
cluding Federal, State, and local agen-
cies, citizens groups, and commercial and
industrial organizations submitted com-
ments. Following a review of the pro-
posed regulations and consideration of
the comments, the regulations, includ-
ing the appendix, have been revised and
are being promulgated today. The prin-~
cipal revisions are described below:

1, Particulate matter performance

testing procedures have been revised to

eliminate the requirement for impingers
in the sampling train. Compliance will be
based only on material collected in the
dry filter and the probe preceding the
filter. Emission limits have been adjusted
as appropriate to reflect the change in
test methods. The adjusted standards re-
quire the same degree of particulate con-
trol as the originally proposed standards.

2. Provisions have been added whereby
alternative test methods can be used to
determine compliance. Any person who
proposes the use of an alternative
method will be obliged to provide evi-
dence that the alternative method is
equivalent to the reference method.

3. The definition of modification, as it
pertains to increases in production rate
and changes of fuels, has been clarified.
Increases in production rates up to design
capacity will not be considered a modifi-
cation nor will fuel switches if the equip-
ment was/originally designed to accom-
modate such fuels. These provisions will
eliminate inequities where equipment had
been put into partial operation prior to
the proposal of the standards.

4, The definition of a new source was
«clarified to include construction which
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is completed within an organization as

well as the more common situations
where the facility is designed and con-
structed by a contractor.

5. The provisions regarding requests
for EPA plan yeview and determination
of construction or modification have been
modified to emphasize that the submittal
of such requests and attendant informa-
tion is purely voluntary. Submittal of
such a request will not bind the operator
to supply further information; however,
lack of sufficient information may pre-
vent the Administrator from rendering
an opinion. Further provisions have been
added to the effect that information sub-
mitted voluntarily for such plan review
or determination of applicability will be
considered confidential, if the owner or
operator requests such confidentiality.

6. Requirements for notifying the Ad-
ministrator prior to commencing con-
struction have been deleted. As proposed,
the provision would have required notifi-
cation prior to the signing of a contract
for construction of a new source. Owners
and operators still will be required to
notify the Administrator 30 days prior to
initial operation and to confirm the
action within 15 days after startup.

7. Revisions. were incoporated to per-
mit compliance testing to be deferred up
to 60 days after achieving the maximum
production rate but no longer than 180
days after initial startup. The proposed
regulation could have required testing
within 60 days after startup but defined
startup as the beginning, of routine
operation. Owners or operators will be
required to nofify the Administrator at
least 10 days prior to compliance testing
so that an EPA observer can be on hand.
Procedures have been modified so that
the equipment will have to be operated
at maximum expected production rate,
rather than rated capacity, during com-
pliance tests.

8. The criteria for evaluating perform-
ance testing results have been simplified
to eliminate the requirement that all
values be within 35 percent of the aver-
age. Compliance will be based on the
average of three repetitions conducfed in
the specified manner.

9. Provisions were added to require
owners or operators of affected facilities
to maintain records of compliance tests,
monitoring equipment, perfinent anal-
yses, feed rates, production rates, ete. for
2 years and to maeke such information
available on request to the Administra-
tor. Owners or operators will be required
to summarize the recorded data daily
and to convert recorded data into the
applicable units of the standard.

10. Modifications were made to the
visible emission standards for steam
generators, cement plants, nitric acid
plants, and sulfuric acid plants. The
Ringelmann standards have been de-
leted; all imits will be based on opacity.
In every case, the equivalent opacity will
be at least as stringent as the proposed
Ringelmann number. In addition, re-
quirements have been altered for three
of the source categories so that allowable
emissions will be less than 10 percent
opacity rather than 5 percent or less
opacity. There were many comments

that observers could not accuratoly
evaluate emissions of § percent opaeity.
In addition, drafting errors in the pio«
posed visible emission limits for cement
kilns and steam generoators were cor«
rected. Steam generators will ho limited
to visible emissions not greater than 20
percent opacity and cement kilng to not
greater than 10 percent opacity.

11. Specifications for monitoring de«
vices were clarified, and directives for
calibration were included. The inztit«
ments are to be calibrated ot least once
o day, or more often if specified by the
manufacturer. Additlonal guidonce on
the selection and use of such instruments
will be provided at a later date.

12. The requirement for sulfur dioxide
monitoring at steam generators way
deleted for those sources which will
achieve the standard by burning low-sul-
fur fuel, provided that fuel anslysls iy
conducted and recorded daily. American
Society for Testlng and Materials
sampling techniques are specified for
coal and fuel oil.

13. Provisions were added to the steam
generator standards to cover those in-
stances where mixed fuels are burncd.
Allowable emissions will be determined
by prorating the heat input of each fuel,
however, in the case of sulfur dioxide, the
provisions allow operators the option of
burning low-sulfur fuels (probably
natural gas) as o means of complinnce,

14. Steam generators fired with lignito
have been exempted from the nitrogen
oxides limif. The revision was made in
view of the lack of information on some
types of lignite burning, When more in-
formation is developed, nitrogen oxides
standards may be extended to lignite
fired steam generators.

15. A provision was added to make it
explicit that the sulfurle acld plant
standards will not apply to scavenger
acid plants. As stated in the backeround
document, APTD 0711, which was fssued
at the time the proposed standards wero
published, the standards were not meant
to anply to such operations, e.g., where
sulfuric acid plants are used primoxily
to control sulfur dioxide or other sulfur
compounds which would otherwise be
vented into the atmosphere.

16. The regulation has been roviscd
to provide that all materials submitted
pursuant to these regulations will be di-
rected to EPA’s Office of Genernl En-
forcement.

17. Several other technical changes
have also been made. States and intor-
ested parties are urged to make o careful
reading of these resulotions,

As required by section 111 of the Act,
the standards of performance promuls-
gated herein “reflect the degreo of emis-
sion reduction which (taking into ac-
count the cost of achieving such reduc-
tion) the Administrator determines hag
been adequately demonstrated”. ‘The
standards of performonce are based on
stationary source testing conducted hy
the Environmental Protection Agenoy
and/or contractors and on data derived
from various other sources, including the
available technical literature. In the com=
ments on the proposed standards, many
questions were raised as to costs and
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demonstrated capabiilty of control sys-
tems to meet the standards. These com-~
ments have been evaluated and investi-
gated, and it is the Administrator’s
judgment that emission control systems
capable of meeting the standards have
been adequately demonstrated and thab
the standards promulgated herein are
achievable at reasonable costs. -

The regulations establishing standards
of performance for steam generators, in-
cinerators, cement plants, nitric acid
plants, and sulfuric acid plants are here-
by promulgaied effective on publication
and apply to sources, the construction or
modification of which was commenced
after August 17, 1971,

Dated: December 16, 1971.

" Wiriax D. RUCKELSHAUS,
Administrator,
Environmental Proteclion Agency.

A new Part 60 is added to Chapter I,
Title 40, Code of Federal Regulations, as
follows:

Subpart A—General Provisions

Sec.

60.1 Applicability.

602 Definitions.

60.3 Abbreviations.

604 Address.

60.5 Determinstion of construction or
. modification.

60.6 Review of plans.

60.7 Notification and recordkeeping.

60.8 Performance tests.

609 Avallability of information.

60.10 State authority.

Subpart D—Standards of Performance for
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.

Emission and fuel monitoring.

Test methods and procedures.,

Subpart E—Standards of Performance for
Incinerators

Applicability and designation of. ar-
© “fected facility.

Definitions.

Standard for particulate matter.
Monitoring of operations.

‘Test methods and procedures,

60.40
60.41

60.50

60.61
60.62
60.53
60.54

Subpart F—Standards of Performance for
. Porfland Cement Plants

Applicability and designation of
affected facility.

Definitions.

60.62 Standard for particulate matter.

60.63 Monitoring of operations.

60.64 ‘Test methods and procedures.

Subpart G—Standards of Performance for Nitric
Acid Plants

Applicability and designation of af-
fected facility.

Definitions.

Standard for nitrogen oxides.

60.73 Emission monitoring.

60,74 Test methods and procedures.

Subpart H—Sh;mdards of Performance for Sulfuric
Acid Plants
60.80 Applicability and designation of af-

fected facility.
60.81 Definitions.

60.60
60.61

60.70

60.71
60.72
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~Sec.

Stardard for sulfur dlexide.
Standard for acld mist,
Emisclon montitoring.

Test methods and procedures.

APPCNDIX—TEST LIETHODS

Method 1—Sample and veleclty traverces for
stationary sourccs.

Method 2—Dotormination of stack gas velec=
ity and volumotric flow rate (Type 8
pitot tube).

Alethod 3—Gas analysls for carbon diczide,
excess aoir, and dry molesular twelght.

Method 4—Determination of melsturo in
stack gases,

Method 5—Determination of particulato
emissions from statlonary courcecs.

Aethod 6—Datermination of sulfur dicxide
emissions from statlonary cources.

60.82
60.83 -
60.84
60.85

" Methoed T—Decterminantion of nitregen oxide

'

emissions from stationary cources.
AMethod 8—Datermination of sulfuric acld
mist and sulfur dloxide emiciions
from stationary sources.
hMethod 9—Visual determination of the opac-
ity of emissions from stationary
sources.

AvuTrHORITY: The provisions of this Part 60
issued under sections 111, 114, Clcan Alr Act;
Public Law 91-604, 84 Stat. 1713,

Subpart A—General Provisions
§ 60.1 Applicability.

The provisions of this part apply to
the owner or operator of any stationary
source, which contains an affected facil-
ity the construction or modification of
which Is commenced after the date of
publication in this part of any proposed
standard applicable to such facllity.

§ 60.2 Definitions. *

As used in this part, all terms not
defined 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 Environmental Pro-
tection Agency or his authorized repre-
sentative.

(c) “Standard” means a standard of
performance proposed or promulgated
under this part.

(d) “Stationary source” means any
building, structure, facility, or installn-
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 is applicable.

() “Owner or operator” means any
person who owns, leases, operates, con-
trols, or supervises an affected facility
or a stationary source of which an af-
fected facility is a part.

(g) “Construction” means fabrication,
erection, or installation of an affected
facility.

(h) “Modification” means auy physical
change in, or change in the method of
operation of, an affected facllity which
increases the amount of any air pol-
lutant (to which a standard applies)
emitted by such facility or which results
in the emission of any air pollutant (to
which a standard applies) not previously
emitted, except that:
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(1) Routine mointenance, repair, and
replacement shall not be eonsidered

physical changes, end

(2) The following shall nof b consid-
ered a chonoe In the methed of
opc-ation: "

(1) An Incresse in the production
rate, if such increase does not exceed the
operating deslmm capacity of the affected
facllity;

(i) An increase in hours of operation;

(il1) Use of an nlternative fuel or ravwr
material if, prior to the date any stand-
ord under this part becomes applicable
to such facility, as provided by §€0.1,
the affected facility iIs designed to ze-
commodate such alternative.use.

(1) “Commenced” means that an own-~
er or operator has undertaken a con-
tinuous program of construction or
modification or that an owner or opera-
tor has entered info a binding agree-
ment or contractual obligation to under-
take and complete, within a reasonable
time, 2 continugus prozram of construc-
tion or modification.

(3) “Opacity” means the degree fo
which emissions reduce the transmission
of lirht and obscure the view of an object
in the background.

(k) “Nitrogen oxides” means all ox-
ides of nltrozen except nitrous oxide, as
measured by test methods set forth in
this part.

(1) “Standard of normal conditions”
means 70° F¥ahrenheit (21.1° centi-
grade) and 29.92 in. By (760 mm. Hg).

{m) “Proportional sampling” means
sampling at a rate that produces a con-
stant ratio of sampling rate to stack gas
flow rate.

) “Isokinetic sampling” means
sampling in which the linear velocity of
the gas entering the sampling nozzle is
equal to that of the undisturbed gas
stream at the sample point.

(0) “sStartup” means the setting in
operation of an affected facility for any
purpose.

§ 60.3 Abbreviations.

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

B.tau.—Britizh thermal unit,
cal~calorie(s).

cf.m.—cublc foot per minute,
CO,~carbon dloxide.
g—gram(s).

Er-

1—llter(c).

nm.—nancmeter(s), —10-? moter.
F3—mlicrozram(g), 103 gram.
Hg.~mercury.

in.—inch (es).

E—1,000.

1b.—~pound(s).

ml.~miliiiter(c).

No.—numbker.

¢5—percent.

NO—nltrle oxlde.

NO~nltrogen dioxzide.

NO -—nltm"en oxides.

N’M hncrmm cublc meter.
s.of—standard cuble feet. “
E0,—culfur dioxide.

gso —sulfuric acld.

80; -mlmr trioxide.
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ft.2—cublc feet.
ft2A—square feet.
min—minute(s).
hr.—hour(s).

§ 60.4 Address.

All applications, requests, submissions,
and reports under this part shall be sub~
mitted in triplicate and addressed to the
Environmental Protection Agency, Office
of General Enforcement, Waterside Mall
SW., Washington, DC 20460.

§ 60.5 Determination of construction or
. modification.

‘When requested to do so by an owner
or operator, the Administrator will make
@ determination of whether actions taken
oT intended to be taken by such owner or
operator constitute construction or modi-
fication or the commencement thereof
within the meaning of this part.

§ 60.6 Review of plans.

(a) When requested fo do so by an
ovmner or operator, the Administrator will
review plans for construction or modifi-
catlon for the purpose of providing
technical advice to the owner or operator.

(b) (1) A separate request shall be
submitted for each affected facllity.

(2) Each request shall (1) identify the
location of such affected facility, and (i)
ba accompanied by technical information
 describing the proposed nature, size,
design, and method of operation of such
facility, including information on any
equipment to be used for measurement or
control of emissions.

(e¢) Neither a request for plans rewew
nor advice furnished by the A
tor in response to such request shall (1)
relleve an owner or operator of legal
responsibility for compliance with any
provision of this part or of any applicable
State or local requirement, or (2) prevent
the Administrator from implementing or
enforcing any provision of this paxrt or
taéing any other action authorized by the
Act,

§ 60.7 Notification and record keeping.

(a) Any owner or operator subject to
the provisions of this part shall furnish
the Administrator written notification as
follows:

(1) A notification of the anticipated
date of initial startup of an afiected
facility not more than 60 days or less
than 30 days prior to such date,

(2) A notification of the actual date
of initlal startup of an affected facility
within 15 days after such date.

(b) Any owner or operator subject to’

the provisions of this part shall maintein
for a period of 2 years a record of the
occurrence and duration of any startup,
shutdown, or malfunction in operation of
any affected facility.

§ 60.8 Performance tests.

(a) Within 60 days after achieving the
meaximum production rate at which the
affected facility will be operated, but nob
later than 180 days after initial startup
of such facllity and at such other times

. 88 may be required by the Administrator
under section 114 of the Act, the owner

_ RULES AND REGULATIONS

or operator of such facility shall conduch
performance test(s) and furnish the Ad-
ministrator g written report of the resulis
of such performance test(s).

(b) Performance tests shall be con-
ducted and results reported in accord-
ance with the test method set forth in
this part or equivalent methods approved
by the Administrator; or where the Ad-~
ministrator deftermines that emissions
irom the affected facility are not sus-
ceptible of being measured by such
methods, the Administrator shall pre-
seribe altematwe test procedures for
determining compliance mth the re-
quirements of this part.

(c) The owner or operator shall permit
the Administrator to conduct perform-
ance tests at any reasonable time, shall
cause the afiected facility to be cperated
for purposes of such tests under such
conditions as the Administrator shall
specify based on representative perform-
ence of the afiected facility, and shall
make available to the Administrator
such records as may be necessary to
determine such. performance.

(@) The owner or operator of an
effected facility shall provide the Ad-
ministrator 10 days prior notice of the
performance test to afford the Admin-
istrator the opportunity to have an ob-
server present.

(e) The owner or operator of an
effected facility shall provide, or cause to
ke provided, performance testing facil-
itles as follows:

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

(2) Safe sampling platform(s).

(3) Safe access o sampling plat-
form (s).

(4) Utilitles for sampling and testing
equipment,

(f) Each performance test shall con~
sist of three repetitions of the applicable
test method. For the purpose of deter-
mining compliance with an applicable

‘standard of performance, the average of

results of all repetitions shall apply.
§ 60.9 Availability of information.

(a) Emission date provided to, or
oftherwise obfained by, the Administra-
tor in accordance with the provisions of
this part shall be available to the public.

(b) Except as provided in paragraph
(a) of this section, any records, reports,
or information provided to, or otherwise
obtained by, the Administrator in accord-
ance with the provisions of this part
shall be available to the public, except
that (1) upon a showing satisfactory to
the Administrator by any person that
such records, reports, or information, or
particular part thereof (other than
emission data), if made public, would
divulge methods or processes entitled fo
protection as trade secrets of such per-
son, the Administrator shall consider
such records, reports, or information, or
particular part thereof, confidential in
accordance with the pwrposes of section
1905 of title’ 18 of the United States
Code, except that such records, reports,
or information, or particular part there-
of, may be disclosed to other officers, em~
ployees, or authorized representatives of

the United States concerned with earry=
ing out the provisions of the Act or when
relevant in any procecding upder the
Act; and (2) information recelved by the
Administrator solely for the purpo.cs of
§§ 60.5 and 60.6 shall not be dicelozed
if it is identified by the ovmer or operit«
tor as being o trode secreb or cous
mercial or finencial information which
such owner or operator conuded
confidential.

§ 60.10 State avthority.

The provisions of this part sholl not
be construed in any monner to preclude
any State or political subdivicion thercof
from:

(a) Adopting and enforeing ony emid-
sion standard or limitation applicable to
an affected focility, provided tbot cueh
emission standard or limitation i3 not
less stringent than the stondaxd pppli«
cable to such facility.

(b) Requiring the owner or operator
of an affected facllity to obtain pormits,
licenses, or approvals prior to initinting
construction, modification, or opeoration
of such facility.

Subpeart D—Standards of Porformance
for Fossil-Fuel Fired Steam CGonorators

§ 60.40 Applicability and designation of
affected facility.

The provisions of this subpart aro ap-
plicable to each fozsil fuel-fired steam
generating unit of more then 250 millien
B.t.u. per hour heat Input, which 13 the
affected facility.

§ 60.41 Definitionc.

As used in this subpart, all terms not
defined herein shall hove the meaning
given them in the Act, and in Subport
A of this part.

(a) “Fossil fuel-fired stcam penorat-
ing unit” means s furnoce ot boiler used
in the process of bwrning fozshl «fucl
for the primary purpoze of producing
steam by heat transfor.

(b) “Fossil fuel” means natural gag,
petroleum, cozal and any form of tolid,
liquid, or gaseous fuel derlved from
such meterials.

(¢) “Particulate matter” me'\_. any
finely divided lquid or solld materind,
other than uncombined waoter, 08 meng-
ured by Method 5.

§ 60.42 Standard for particulate matter.

On and after the date on which tho
performance test required to be con-
ducted by § 60.8 is initioted no owner
or operator subject to the proviclong of
this part shall discharge or couce the
discharge into the atmo:sphere of por-
ticulate matter which is:

() In excess of 0.10 1b. per millien
B.t.u. heat input (0.18 g. per millien cal.)
maxiraum 2-hour averago,

(b) Greater than 20 percent opacity,
except that 40 percent opacity shaell ho
permissible for not more than 2 minute:
in any hour.

(c) Where the presence of uncom-
bined water is the only reason for ful«
ure to meet the requirements of para-
graph (b) of this section such foilure
shell not be a violation of this scotion,
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§ 60.43 Standard for sulfur dioxide.

On and after the date on which the
performance test required to be con-
ducted by § 60.8 is inifiated no owner
or operator subject to the provisions
of this part shall discharge or cause the
discharge into the atmosphere of sulfur
dioxide in excess of:

(a) 0.80 1b. per million B.t.u. heat in-
put (1.4 'g. per million cal.), maximum 2-
hour average, when liquid fossil fuel is
burned.

(b) 1.21bs. per million B.taw. heat input
. (22 g. per million cal), maximum 2-

hour average, when solid fossil fuel is
. burned.

(¢) Where different fossil fuels are
burned simultaneously in any combina-
tion, the applicable standard shall be
determined by proration. Compliance
shall be determined using the following

formula:
¥(0.80)+=z(1.2)
x+y+z

where:
x is the percent of total heat input derived
from gaseous fossil fuel and,
v is the percent of total heat input derived
from liquid fossil fuel and,
z is the percent of total heat input derived
from solid fossil fuel.

§ 60.44 Standard for nitrogen oxides.

On and after the date on which the
performance test required to be con-
ducted by § 60.8 is initiated no owner or
operator subject to the provisions of this
part shall discharge or cause the dis-
charge into the atmosphere of nitrogen
oxides in excess of:

(a) 0.20 1b. per million B.t.u. heat in-
put (0.36 g. per million cal), maximum
2-hour average, expressed as NO:, when
gaseous fossil fuel is burned.

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

(¢) 0.70 Ib. per million B.t.u. heat in~
put (1.26 g. per million cal), maximum
2-hour average, expressed as NO: when
solid fossil fuel (except lignite) is burned.

(@) When different fossil fuels are
burned simultaneously in any combina-
tion the applicable standard shall be de-
termined by proration. Compliance shall
be determined by using the following
formula:

%(0.20) +¥(0.30) -+z(0.70)
x+y+3z

where:
x is the percent of total heat input derived
from gaseous fossil fuel and,
y is the percent of total heat input derived
from liquid fossH fuel and,
z is the percent of total heat input derived
from solid fossil fuel.

§ 60.45 Emission and fuel monitoring.

(a) There shall be installed, cali-
brated, maintained, and operated, in any
fossil fuel-fired steam generating unib
subject to the provisions of this part,
emission monitoring instruments as
follows:

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

RULES AND REGULATIONS

where gaseous fuel is the only fuel
burned.

(2) An instrument for continuously
monitoring and recording sulfur dioxide
emissions, except where gaseous fuel is
the only fuel burned, or where compli-
ance is achieved through low sulfar fuels
and representative sulfur analysis of
fuels are conducted daily in accordance
with paragraph (¢) or (d) of this section.

(3) An instrument for continuously
monitoring and recording emissions of
nitrogen oxides.

(b) Instruments and sampling systems
installed and used pursuant to this sec-
tion shall be capable of monitoring emis-
sion levels within =20 percent with a
confidence level of 95 percent and shall
be calibrated in accordance with the
method(s) prescribed by the manufac-
turer(s) of such instruments; instru-
ments shall be subjected to manufactur-
ers recommended zero adjustment and
calibration procedures at least once per
24-hour operating period unless the man-
ufacturer(s) specifies or recommends
calibration at shorter intervals, in which
case such specifications or recommenda-
tions shall be followed. The applicable
method specified in the appendix of this
part shall be the reference method.

(c) The sulfur content of solld fuels,
as burned, shall be determined in accord-
ance with the following methods of the
American Soclety for Testing and
Materials.,

(1) Mechanical sampling by Method
D 2234065.

(2) Sample preparation by Method D
2013-65.

(3) Sample analysis by Method D
271-68. .

(@ The sulfur content of liquid fuels,
as burned, shall be determined in accord-
ance with the American Soclety for Test~
ing and Materials Methods D 1551-8, or
D 129-64, or D 1552-64,

(e) The rate of fuel burned for each
fuel shall be measured daily or at shorter
intervals and recorded. The heating
value and ash content of fuels shall be
ascertained at least once per week and
recorded. Where the steam generating
unit is used to generate electricity, the
average electrical output and the mini-
mum and maximum hourly generation
rate shall be measured and recorded
daily.

(f) The owner or operator of any
fossil fuel-fired steam generating unit
subject to the provislons of this part
shall maintain a file of all measurements
required by this part. Appropriate meas-

-urements shall be reduced to the units

of the applicable standard daily, and
summarized monthly. The record of any
such measurement(s) and summary
shall be retained for at least 2 years fol-
lowing the date of such measurements
and summaries.

§ 60.46 Testmethods and px;ocedurcs.

(a) The provisions of this zection are
applicable to performance tests for de-
termining emissions of particulate mat-
ter, sulfur dioxide, and nitrogen oxldes
g%% fossil fuel-fired steam generating
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(b) All performance tests shall be con-
ducted while the affected facility is oper-
ating at or above the maximum steam
production rate at which such facility
will be operated and while fuels or com-
binations of fuels representative of
normal operation are being burned and
under such other relevant conditions as
the Administrator shall specify based
on representative performance of the
affected facility.

(c) Test methods set forth in the
appendix to this part or equivalent
methods approved by the Administrator
shall be used as follows:

(1) For each repetition, the average
concentration of particulate matter shall
be determined by using MMethod 5.
Traversing during sampling by Method 5
shall be aceording to Method 1. The
minimum sampling time shall be 2 hours,
and minimum campling volume shall be
60 ft2 corrected to standard conditions
on a dry basis.

(2) For each repetition, the SO: con~
centration shall be determined by usinx
Method 6. The sampling site shall be the
same as for determining volumetric flowr
rate. 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.2 or at a point no closer to the
walls thon 3 feet if the cross sectional
area Is 50 1t2 or more. The sample shall
be extracted at a rate proportional to the
gas velocléy at the sampling point. The
minimum sampling time shall be 20 min.
and minimum sampling volume shall be
0.715 1t2 corrected to standard conditions.
Two samples shall constitute one repeti-
tion and shall be tfaken at 1-hour
intervals.

(3) For each repetition the NO: con-
centration shall be determined by using
Method 7. The sampling site and point
shall be the same as for SO.. The sam-
pling time shzll be 2 hours, and four
samples shall be taken at 30-minute
intervals.

(4) The volumetric flow rate of the
total efiluent shall be determined by using
Methed 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 con-
dencer technique of Method 5.

(d) Heat input, expressed in B.f.u. per
hour, sholl be determined during each 2~
hour testing period by suitable fuel flow
meters and shall be confirmed by a ma-
terinl balance over the steam generation
system.

(e) For each repetition, emissions, ex-
pressed In 1b./10° B.bu. shall be deter-
mined by dividing the emission rate in
lb./hr. by the heat input. The emission
rote sholl be determined by the equation,
ib./hr.—Q.;X¢ where, Q,=volumetric
flow rate of the total effluent in £63/hr. at
standard conditions, dry basls, as defer-
mined in accordance with paragraph (c)
(4) of this section.

(1) For particulate matter, c=partic-
ulate concentration in 1b./it3 at deter-
mined in accordance with paragraph (c)
(1) of this cection, corrected to standard
conditions, dry basis.
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(2) For SOz c=S0: concentration in
1b./£t.2, as determined in accordance with
paragraph (¢) (2) of this section, cor-
rected to standard conditions, dry basis.

(3) For NO;, ¢=NO; concentration in
1b./it.2, as defermined in accordance with
paragraph (c) (3) of this section, cor-
rected to stendard conditions, dry basis.

Subpart E—Standards of Performance
for Incinerators
§ 60,50 Applicability and designation of
affected facility.

The provisions of this subpart are ap-
plicable to each incinerator of more than
50 tons per day charging rate, Whlch is
the affected facility.

§ 60.51 Definitions.

. As used in this subpart, all terms not
defined herein shall have the meaning

given them in the Act and in Subpart A -

of this part.

(a) “Incinerator” means any furnace
used in the process of burning solid waste
for the primary purpose of reducing the
volume of the waste by removing com-
bustible matter.

(b) “Solid waste” means refuse, more
than *50 percent of which is municipal
type waste consisting of a mixture of
paper, wood, yard wastes, food wastes,
plastics, leather, rubber, and other com-~
bustibles, and noncombustible materials
such as glass and rock.

(c) “Day” means 24 hours.

(d) “Particulate matter” means any
finely divided lquid or sold material,
other than uncombined water, as meas-
ured by Method 5. .

§ 60.52 Standard for particulate matter.

On and after the date on which the
performance test required to be con-
ducted by § 60.8 is initiated, no owner
or operator subject to the provisions of
this part shall discharge or cause the
discharge into the atmosphere of par-
ticulate matter which is in excess of 0.08
gr./s.cf. (0.18 g/NI) corrected to 12
pertent CO., maximum 2-hour average.

§ 60.53 Lionitoring of operations.

The owner or operator of any in-
cinerator subject to the provisions of thia
part shall maintain a file of daily burn-~
ing rates and hours of operation and any
particulate emission measurements. The
burning rates and hours of operation
shall be summarized monthly. The
record(s) and summary shall be retained
for at least 2 years following the date of
such records and summaries.

§ 60.54 Test mecthods and procedures.

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

(b) All performance tests shall be
conducted while the affected facility is
operating at or above the maximum
refuse charging rate at which such facil-
ity will be operated and the solid waste
burned shall be representative of normal
operation and under such other relevant
conditions as the Administrator shall
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specify based on representative per-
formance of the afiected facility.

(c) Test methods set forth in the ap-
pendix to this part or equivalent methods
approved by the Administrator shall be
used as follows:"

(1) For each repetition, the average
concentration of particulate matter shall
be determined by using Method 5. Tra-
versing during sampling by Method 5
shall be according to Method 1. The mini-
mum sampling time shall be 2 hours and
the minimum sampling volume shall be
60 ft.* corrected to standard conditions
on g dry basis.

(2) Gas analysis shall be periormed
using the integrated sample technique of
Method 3, and moisture content shall be
determmed by the condenser technique
of Method 5. If & web scrubber is used,
the gas analysis sample shall reflect flue
gas conditions after the scrubber, allow-
ing for the effect of carbon dioxide ab-
sorption.

(d) FPor each repetition particulate
matter emissions, expressed In gr./s.cf.,
shall be determined in accordance with
paragraph (c) (1) of this section cor-
rected to 12 percent CO,, dry basis.

Subpart F—Standards of Performance
for Portland Cement Plants

§ 60.60 Applicability and designation of
affected facility.

‘The provisions of the subpart are ap-
plicable to the following affected facili-
ties in porfland cement plants: kiln,
clinker cooler, raw mill system, finish
mill system, raw mill dryer, raw material
storage, clinker storage, finished prod-
uct storage, conveyor transfer points,
bagging and bulk loading and unloading
systems.

§ 60.61 Definitions.

As used in this subpart, all terms no§
defined herein shall have the meaning
given them in the Act and in Subpart A
of this part.

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

(b) “Particulate matter” means any
finely divided liquid or solid material,
other than uncombined water, as meas-
ured by Method 5.

§ 60.62 Standard for particulate matter.

(2) On and after the date on which
the performance test required to be con-~
ducted by § 60.8 is initiated no owner
or operator subject to the provisions of
this part shall discharge or cause the
discharge into the afmosphere of par-
ticulate matter from the kiln which is:

(1) In excess of 0.30 1b. per ton of feed
to the kiln (0.15 Kg. per metric ton),
maximum 2-hour average.

(2) Greater than 10 percent opacity,
except that where the presence of uncom-
bined water is the only reason for failure
to meet the requirements for this sub-
paragraph, such failure shall not be a
violation of this section.

() On and after the date on which
the performance test required to be con-
ducted by § 60.8 is initiated no owner

or operator subject to the provisiond of
this part shall discharge or caugs the dlg-

charge into the atmosphere of particulate
matter from the clinker cooler which iz:

(1) In excess of 0.10 1b. per ton of feod
to the kiln (0.050 Kg. por metric ton)
maximum 2-hour average.

(2) 10 percent opacity or greater.,

(c) Onand after the date on which the
performance test required to bs con-
ducted by §60.8 is initiated no owner
or operator subject to the provisions of
this part shell discherge or causo the
discharge into the atmosphere of partic«
ulate matter from any offected focllity
other than the kiln end clinker cooley
which is 10 percent opacity or greater,

§ 60.63 Monitoring of operations.

The owmer or operator of any portland
cement plant subject to the provisions
of this part shell maintain o file of daily
production rates and kiln feed rates ond
any particulate emission messurements,
The production and feed rates shall bo
summarized monthly. The record(s) and
summary shall bo retained for at least
2 years following the date of such records
and summaries.

§ 60.64 Test methods and procedures,

(a) The provisions of this section are
applicable to performonce tests for de-
termining emissions of particulato mote-
ter from porfland cement plant kilng
and clinker coolers.

(b) All performonce tests sholl be
conducted while the afiected fochiity is
operating at or above the moximum
production rate ot which such foolllty
will be operated and under such othex
relevant conditions ac the Administrator
shell specify baszd on reprezentative per-
formance of the affected facility.

(¢) Test methods set forth in the ap-
pendix to this part or equivalent meth-
ods approved by the Administrator choll
be used as follows:

(1) For each repetition, the nveratie
concentration of particulate motter chall
b2 determined by using Method 5. Tra«-
versing during sampling by Method 5
shall be according to Method 1. The mini-
mum sampling time shall be 2 hourg and
the minimum sampline volume sholl bo
60 £t.® corrected to standard conditions
on a dry basis.

(2) The volumesiric flow rate of the
total effiuent shell be determined by ug-
ing Method 2 and traversing according to
Method 1. Goas analysis shall be per-
formed using the integrated snmple tech-
nique of Method 3, and moisture content
shall be determibed by the condenser
technique of Method 5.

(d) Totel kiln feed (except fuels), ox=
pressed in tons per hour on o dry b“_
shall be determined durine each h.hour
testing period by suitable flow meters
and shall be confirmed by a’ material
balance over the production system,

(e) For each repetition, particulato
matter emissions, expressed in 1b./ton of
kiln feed shall be determined by dividing
the emission rate in 1b./hr, by the Iiln
feed. The emission rate shall be deter-
mined by the equation, 1b./hr.==Qsxe,
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where Qs=volumetric fow rate of the
total effiuent in £t3/hr. et standard condi-
Hons, dry basis, as determined in ac-
cordance with paragraph (c) (2) of this

section, and, c=particulate concentra- .

tion in 1b./ft2, as determined in accord-
ance with paragraph (e)(1) of this
section, corrected to standard conditions,
dry basis. . 3

Subpart G—Standards of Performance
for Nifric Acid Planis

§ 60.70 Applicability and desxﬂ'nauon of
aﬂ:'ectedfacxhty.

The provisions of this subpart are
applicable to each nitric acid production
unit, which is the affected facility.

§ 60.71 Definitions.

As used in this subpart, all terms not
defined herein_shall have the meaning
given them in the Act and in Subpart A
of, this part.

(a) “Nitric acid production unit”
" means any facility producing weak nitric
acid by either the pressure or atmos-
pheric pressure process.

(b) “Weak nitric acid” means acid
which is 30 to 70 percent in strength.
§ 60.72 Standard for nitrogen oxides.

On and after the date on which the
performance test required to be con-
ducted by §60.8 is initiated no owner
or operator subject to the provisions of
this part shall discharge or cause the
discharge into the atmosphere of nitro~
gen oxides which are:

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

(b) 10 percent opacity or greater.

§ 60.73 Emission monitoring.

(a) There shall be installed, cali-
brated, maintained, and operated, in any
nitric acid production umit subject to
the provisions of this subpart, an instru-
ment for continuously monitoring and
recording emissions of nitrogen oxides.

(b) The instrument and sampling
system installed and used pursuant to
this section shall be capable of monitor-
ing emission levels within =20 percent
with a confidence level of 95 percent and

shall be calibrated in accordance with -

the method(s) prescribed by the manu-
facturer(s) of such instrument, the
instrument shall be - subjected to
manufacturers recommended zero ad-
justment and calibration procedures ab
least once per 24-hour operating period
unless the manufacturer(s) specifies or
recommends calibration 2% shorter in-
tervals, in which case such specifications
or recommendations shall be followed.
The applicable method specified in the
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appendix of this part shall be the ref-
erence method.

(¢) Production rate and hours of op-
eration shall be recorded daily.

(d) The owner or operator of any
nitric acid production unit subject to the
provisions of this part shall maintain
a file of all measurements required by
this subpart. Appropriate measurements
shall be reduced to the umits of the

_standard daily and summarized monthly.

The record of any such measurement$
and summary shall be reteined for at
least 2 years following the date of such
measurements and summaries.

§ 60.74 Test methods and procedures.

(a) The provisions of this secHon are
applicable to performance tests for de-
te; emissions of nitrozen oxides
from nitric acid production units.

(b) All performance tests shall be
conducted while the affected facllity is
operating at or above the maximum actd
production rate at which such focility
will be operated and under such cother
relevant conditions os the Administra-
tor shall specify based on reprezenta-
tive performance of the affected facllity.

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

(1) For each repetition the NO, con-
centration shall be determined by using
Method 7. The sampling site choll he
selected according to Method 1 and the
sampling point shall be the centroid of
the stack or duct. The sampling time
shall be 2 hours and four samples shall
be taken at 30-minute intervals,

(2) The volumetric fow rate of the
total efluent shall be determined by
using Method 2 and troversing occord-
ing to Method 1. Gas analysis shall be
performed by wusing the intemrated
sample technique of Iethed 3, and
moisture content shall be determined by
Method 4.

(d) Acid produced, expressed in tons
per hour of 100 percent nitric celd, chall
be determined during each 2-hour test-
ing period by suitable flow meters and
shall be confirmed by a material bal-
ance over the production system.

(e) For each repetition, nitrogen
oxides emissions, expressed in 1b./ton
of 100 percent nitric acld, shall be de-
termined by dividing the emission roto
in Ib./br, by the acld produced. The
emission rate shall be determined by
the equation, lb/hr.=Qs}c, where
Qs=volumetric flow rate of the effluent
in ft3/hr. at standard conditions, dry
basis, as determined in accordance with
parasraph (c)(2) of this section, and
¢=NO: concentration in 1b./{t? o5 de-
termined in accordance with parasraph
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(e) (1) of this zection, corrected to stand-
ard conditions, dry basis.

Subpart H—Standards of Performance
for Sulfuric Acid Plants

§ 60.80 Applicability and designation of
affected facility.
‘The provisions of this subpart are ep-
plicable to each sulfuric acid preduction
unit, which is the affected facility.

§ 60.81 Definitions.

As used in this subpart, all ferms not
defined hereln shall have the meaning
given them in the Act and in Subpart A
of this part.

(a) “Sulfuric acid production umnit”
means any facllity producingz sulfuric
ccid by the contact process by burning
elemental sulfur, olkylation acid, hydro-
gen sulflde, organic sulfides and mer-
captans, or acld sludsze, but does not in-
clude facliities where conversion to sul-
furic acld is utilized primarily as a maons
of preventing emisstons to the atmosz-
phere of sulfur dioxide or other sulfur
compounds.

() “Acid mist” meons sulfuric acid
mist, o5 measured by test methods s=t
forth in this part.

§60.82 Siandard for sulfur dioxide.

On and after the date on which the
performonce test required fo be con-
ducted by § 60.8 is initiated no owner or
operator subject to the provisions of this
part shall dischorge or cause the dis-
charge into the atmosphere of sulfur
dioxide in excess of 4 1bs. per ton of acid
produced (2 ko, per metric ton), maxi-
mum 2-hour average. .

§ 60.833 Stiandard for acid mist.

On and after the date on which th2
performance tect required fo bz con-
ducted by 5 €0.8 is initiated no owner or
operator subject to the provisions of this
part shall dischorge or cause the dis-
chorge into the atmosphere of aclid mist
which is:

(a) In excess of 015 1o, per ton of acxd
produced (0.075 kg. per metric fon),
maximum 2-hour average, expresszd as
H.SO0..

(b) 10 percent opacity or greafer.

§ 60.84 Emicsion monitoring.

(a) There shall be installed, coli-
brated, maintained, and operated, in any
sulfuric acld production unit subject to
the provisions of this subpart, an in-
strument for continuously moniforing
ond recording emissions of sulfur dioxide.

(b) The instrument and sampling sys-
tem Installed and used pursuant to this
section shall be copable of monitorine
emission levels within *20 percent with
a confidence level of 95 percent and shall
be colibrated in accordance with the
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2.2.2 TFor rcctangular stacks divide the
crocs section into as many equal rectangular
areas as-traverse points, such that the ratio
of the length to the width of the elemental
areas Is between one and two. Locate the
troverse points at the centroid of each equal
area according to Figure 1-3.

3. References.

Determining Dust Concentration in a Gas
Stream, ASME Performance Test Code #27,
New York, N.Y., 1957,

Devorkin, Howard, et al., Air Pollution
Source Testing Manual, Alr Pollution Control
District, Ins Angeles, Calif, November 1963.

Methods for Determination of Velocity,
Volume, Dust and Mist Content of Gases,
Western Precipitation Division of Joy Manu-
facturing Co., Los Angeles, Calif. Bulletin
WP-50, 1968.

Standard Method for Sampling Stacks for
Particulate Matter, In: 1971 Book of ASTM
Standards, Part 23, Philadelphia, Pa. 1971,
ASTM Designation D-2028-71.

METHOD 2—DETERMINATION OF STACK GAS
VELOCITY AND VOLUMETRIC FLOW RATE (TYPE
'B PITOT TUBE)

1. Principle and applicability.

1.1 Principle. Stack gas velocity Is deter-
mined from the gas density and from meas~
urement of the velocity head using a Type S
(Stauscheibe or reverse type) pitot tube.

1.2 Applicebility. This method should be
applied only when specified by the test"pro-

»

PIPE COUPLING
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cedures for determining compliance with the
New Source Performance Standards.

2. Apparatus.

2.1 Pitot tube—Type S (Figure 2-1), or
equivalent, with o coeficlent within +6%
over the working range.

2.2 Differential pressure gauge—Inclined
manometer, or equivalent, to measure velo-
city head to within 10% of the minimum
value,

2.3 Temperature gauge—Thermozouple or
equivalent attached to the pitot tube to
measure stack temperature to within 1.6% of
the minimum absolute stack temperature.

2.4 Pressure gauge—Mercury-filled U-tube
manometer, or equivalent, to measure stack
pressure to within 0.1 in. Hg.

2.5 Barometer—To measure atmospheric
pressure to within 0.1 in. Hg.

2.6 Gas analyzer—To analyze gas composi-

. tlon for determining molecular weight.

27 Pitot tube--Standard type, to call-
brate Type S pitot tube.

3. Procedure.

3.1 Set up the apparatus as shown in Fig-
ure 2-1, Make sure all connections are tight
and leak free. Measure the veloclty head and
temperature at the traverse points specified
by Method 1.

3.2 Measure the static pressure in the
stack.

3.3 Determine the stack gas molecular
weight by gas analysis and appropriate cal-
culations as indicated in Method 3.

TUBING ADAPTER

) ) L«

3 &
" S & -

<
s

TYPE S PITOT TUBE/

4. Caltbration.

4.1 To calibrate tho pitot tubo, measuxo
the veleclty head at come polnt in o flowing
gas stream with both a Typo S pitot tubo and
o stondoxd typo pitot tubo with mown co«
eflicient. Callbrotion should bo dono in the
laboratory end the velecity of tho flowling ges
stream should be varled over the normal
working range, It is recommended that the
calibration be repeated after use st each fleld
site.

4.2 Calculate the pitot tube cocfliclent
using equation 2-1,

Apnld

A dB}

Cpioar=Chr a
beot T TP Y Apegs equation 2-1
where:
Cri oot =Pltot tube coofficlent of Typo 8
pitot tube.
Cr,y==Pitot tube coefiicient of standard
) t:,gwe pitot tube (1 unknown, use
Apsta=: Velocity head measured by stand«
ard ¢ype pitot tube.
Aptast=Veloelty hoad measured by Typo 8
pitot tube. )
4.3 Comparo the coofficlents of tho Typo 8
pitot tubo determined first with one leg and
then the other pointed downstream. Uco tho
pitot tubo only if the two cocflicionts differ by
no more than 0.01,
5. Calculations.
Uso equation 2-2 to caloulate the stoolk pas
veloclty.

(Vn) avg, ™ I{DGD(-JKB)M;; "\/Z%TE)I\%%

Equation 2-2
where:

(Vo)ave.=Stuck pas voloclty, feot por second (f.p.o.).

- 1t. 1b. 2] "
Ep &5.43@ ool R molo-“R) ‘when thezounits

aroused.

., Co=Pitot tubo cocfelent, dimensionless,
(1 .)m.:Aggugo ahzolute stack pas tempernture,

(VD) ave.=Averazo velocity head of stack gy, tnehies
H,0 (seo Fle. 2-2). £
P.=Absolute stack ras pressuro, fuchea My,
M,=Molecular welght of stack pos (wet baols),
1b. bﬁm(%o. 34158
A L~=D o, wo
My=Dry molccular weleht of stack pag (from
Method 3).
Buwo=Proportion by velume of water vopor In
the gos stream (from Mothod 4).

Flgure 2-2 shows a sample recording sheet
for veloclty traverse data. Uso theo averapes
in the last two columns of Figuro 2-3 to do-
termine the averago stack gas veloolty from
Equation 2-2,

Use Equation 2-3 to caloulato tho stack

gas volumetrio flow rate.
) ()
=3 1-B, e ) 5
Q=360 (1—Bun) Vol (st (o
Equation 2-3
whete:

Qs=Volumotrio flow rate, dry basls, standard condb
tions, 1£.2,

A=Cross-seetional area of stack, ft.d
T.w=Alg§81uItlo tomperature ot standard eonditious,

Pya=Absolute prossure at standard conditlons, 20.03
faches Hg.
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DATE

RUN NO.,

STACK DIAMETER, in.

BAROMETRIC. PRESSURE, in. Hg.
STATIC PRESSURE IN STACK (Pg). in. Hg.

OPERATORS SCHEMATIC OF STACK
CROSS SECTION
Traverse point Velocity head, Stack Temperatura
nl;mb:r in. H,0 VAp (5L °F

.

AVERAGE:

Flgure 2-2. Veletity traverse dala.
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NICTHOD 3—GAS ANALYSIS FOR CARBON DIOXIDE,
LXCESS AIR, AND DRY LIOLECULAR WEIGHT

1. Principle and applicability.

1.1 Princliple. An Integrated or grab gas
sample is extracted from & sampling point
end analyzed for its components using an
Orsat analyzer.

1.2 AppHcability. This method should be
applied only when specified by the test pro-
cedures for determining compliance with the
New Source Performance Standards, The test
procedure will indicate whether a grab sam-
ple or an integrated sample is to be used.

2. Apparatus.

2.1 Grab sample (Figure 3-1).

2,1.1 Probe—Stainless steel or Pyrex?
glass, equipped with a filter to remove partic-
ulate matter.

2,12 Pump—One-way equeeze bulb, or
equivalent, to transport gas sample to
analyzer.

{ 1Trade name.

7lOBE

| FILTER (GLASS WioQL)

RULES AND REGULATIONS

2.2 Integrated sample (Figure 3-2).

2.2.1 Probe—Stainless steel or Pyrex?
glass, equipped with a filter to remove poar-
ticulate matter.

222 Alr-cooled condenser or equivalent—
To Temove any excess moisture.

223 Needle valve—To adjust flow rate.

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

2258 Rate meter—To measure a fow
range from 0 to 0.035 cim.

2.2.6 TFlexible bag—Tedlar,! or equivalent,
with a capacity of 2 to 3 cu. ft. Leak test the
bag in the laboratory before using.

2,277 Pitot tube—Type S, or equivalent,
attached to the probe so that the safiipling
dow rate can be regulated proportional to
the stack gas velocity when velacity is vary-
ing with time or & sample traverse is
conducted.

23 Analysis.
2.3.1 Orsat analyzer, or equivalent.

FLEXIBLE TUBING
TO ANALYZER

SQUEEZE BULB

Flgure 3-1. Grab-sampling train.

AIR-COOLED CONDENSER

RIGID COMTAINER”

VALVE

RATE METER

auIcK DISCONNECT

‘ { Flgure 3-2, Integrated gas » sampling traitt,

-

3. Procedure.

3.1 Grab sompling,

3.1.1 Set up the equipment o3 shown in
Flgura 3-1, making suro all conneotions oro
leak-free, Placo tho probo In tho stocls ot o
sampling polnt and purge tho sompling 1ine,

312 2% ecxpls into tho enslyzer,

3.2 Integrated compling,

3.2.1 Evacuato the flexiblo bag, Sot up the
equipment os chown in Flgure 2-2 with the
bag disconnected. Placo the probo in the
stack and purge the compling lins, Conneet
the bag, making sure that all connestions nro
tight and that there are no leaks,

3.22 Samplo 8t a rate proportional to the
stack veloclity.

3.3 Analysis, ’

3.3.1 Determine the CO, O, and CO cune
contrations as soon og postible. Malie oo muny
poszes as are necezsary to rlve constant reads«
ings. If more than ten pasies ore neco iury,
replace the absorbing colution,

3.3.2 For grab sampling, repeat the came-
pling and analysis until threo conccoutive
samples vary no more thon 0.5 porcent by
volume for each componont bolng analyzoed.

3.3.3 T¥or integrated sampling, repeat the
analycls of the comaple until threa consecus
tive amalyses vary no more than 0.3 percent
by volume for each component beling
analyzed.

4. Calculations. '

4.1 Carbon dloxzido, Average the threo cons
recutive runs and report tho result to tho
nearest 0.1% CO,.

42 Excess elr. Uso Equation 3~1 to cnlet«
late excess afr, and average tho rung, Report
the result to the nearest 0.1% excers alr,

% EA=
(% 0N —05(% CO)
0.264(% Nz) — (% 02)+0.5(% CO)
equation -1

»100

where:

o BA=Percent oxcoss air.

¢.0,==Percent oxygen by volumoe, dry basla,

o, N,=Percent nitrogen by volume, dry

basig,

2, CO=Percent carbon monoxide by vol«

ume, dry basid,

0.264=Ratlo of oxygen to nitregen in air

by volume.

43 Dry molecular welght. Use Equation
3-2 to calculate dry molecular weight and
average the runs, Report the result to tho
nearest tenth.

Ma=0.44(%C0;) +032(%0,)
+0.28( (AN, 04 C'O)
equation 3-2

where:
Ma=Dry moleoular wolght, 1b./1b-mole.
9% CO.=Percont carbon dloxide by volume,
dry basis.
% 0.=Percont oxygen by volume, dry
basts.
%N.~=Percent nitrogen by velume, dry
basis, )
0.44=Molecular weight of carbon dloxlide
divided by 100.
0.32=Molecular weight of oxygen divided
by 100,
0.28=Molecular woight of nitrogen nnd
CO divided by 100,

.
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42 Gas volume,

— _P_ln Tntd — .
VooV () (F22)

°R (V.P.
S vl ) equation 4-2

where:
Vme =Dry gas volume through meter at
standard conditions, cu. ft.
Vm =Dry gas volume measured by meter,
cu. It
P =RBarometric pressure at the dry gas
meter, Inches Hg.
Psta=Pressure at standard conditions, 29.92
inches Hg. _
Tota=Absolute temperature at standard
conditions, 530° R.
Tm =Absolute temperature at meter (°F-+
460), °R.
43 Molsture content.
Vwo 1 Vwo A
= .02
BVO Vwa+Vmo ! me VWG+VEOT (0 0 5)
equation 4-3
where:

Bwo==Proportion by volume of water vapor
in the gas stream, dimensionless,

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

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

Bwu=Approximate volumetric proportion
of water vapor in the gas stream
leaving the impingers, 0.025.

5. References.

Alr Pollution Engineering Manual, Daniel-
con, J. A, (ed.), U.S. DEHEW, PHS, National
Center for Afr Pollution Control, Cincinnati,
Ohio, PHS Publication No. 989-AP-40, 1967.

Devorkin, Howard, et al, Air Pollution
Bource Testing Manual, Air Pollution Con-
trol District, Los Angeles, Calif.,, November
1963.

Methods for Determination of Velocity,
Volume, Dust and Mist Content of Gases,
Western Precipitation Division of Joy Manu-
fecturing Co., Los Angeles, Calif.,, Bulletin
wWP-50, 1968,

METHOD B5—DCTERMINATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. Particulate matter 1s with-
drawn 1sokinetically from the source and its
weight is determined gravimetrically after re-
moval of uncombined water. i

12 Applicability. This method is applica-
‘ble for the determination of particulate emis-
slons from stationary sources only when
specified by the test procedures for determin-
ing compliance with New Source Perform-
ance Standards. -

2. Apparatus.

2,1 Sampling train. The deslgn speclfica-
tions of the particulate sampling train used
by EPA (Figure 5-1) are described in APTD-
0531, Commercial models of this train are
avallable, :

2.1.1 Nozzle—Stainless steel (316) with
charp, tapered leading edge.

2.1.2 Probe-—Pyrex1 glass with a heating
gystem capable of maintaining a minimum
gas temperature of 250° F. at the exit end
during sampling to prevent condensation
from occurring. When Iength limitations
(greater than about 8 £t.) are encountered at
temperatures lecs than €00° F., Incoloy 8251,
or equivalent, may be used. Probes for sam-
pling gas sfreams at temperatures in excess
of 600° F. must have been approved by the
Administrator.

2.1.3 Pitot tube—Type S, or equivalent,
attached to probe to monitor stack gas
velocity.

2 Trade name.

RULES AND REGULATIONS

214 Filter Holder—Pyrex?® glass with
heating system capable of maintaining mini.
mum temperature of 225° F,

2.15 Impingers/ Condenser—Four impin-
gers connected In serles with glass ball joint
fittings. The first, third, and fourth impin-
gers are of the Greenburg-Smith design,
modified by replacing the tip with a }4-inch
ID glass tube extending to one-half inch
from the bottom of the flask, The second im~
pinger is of the Greenburg-Smith design
‘with the standard tip. A condenser may be
used in place of the Impingers provided that
‘the moisture content of the stack gas can
still be determined.

2.1.6 Metering system—Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 6° F., dry
pas meter with 2% accuracy, and related
eguipment, or equivalent, as required to
maintain an isokinetic sampling rate and to
determine sample volume. .

2.1.7 Barometer—To measure atraospheric
pressure to 0.1 inches Hg.

2.2 Sample recovery.

HEATED AREA  EILTER HOLDER

22.1 Probe hrush—At leost o8 long as
probe,

222 Glass wash bottles—Two.

223 Glass sample storage contalner,

224 Gradusted cylinder—259 ml,

2.3 Analysls,

231 Glass weighing dishes,

2.3.2 Deslcoator,

23.3 Ansolytical balance—To measuro to
=+0.1 mg.

23.4 Trip belance—300 g, capoelty, to
measure to =0.05 g.

3. Reagents.

3.1 Sampling,

3.1.1 Fllters—CGloss fibor, MSA 1106 BH1,
or equivalent, numbored for identification
and prewelghed,

3.1.2 Siiica pel-=Indicoting typo, 6-10
mesh, dried at 176° €. (3G0° F.) for 2 houn.

3.1.3 Water,

3.14 Crushed ice.

3.2 Sample rcecovery.

3.2.1 Acetonc—Reagent grade.

3.3 Analysis,

3.3.1 Water,

«

x

IPINGER TRAIL OPTIONAL, 1AY BE REPLACED
BY Al EQUIVALENT CONDELISER

THERMOMETER  CHECH

VALVE
-

PROBE staAck |V s Almm—m————— ——
\,\ WALL j i
= . R ey A JVACULY
REVERSE-TYPL : | O F < LNE
PITOT TUBE . b
/ I T Y _l
. IMPINGERS 1CE BATH
PITOT HANOXETER
ot BY-PASS VALVE
ORIFICE
O
istay VACUU
GAUGE
; MAIN VALVE
THERMOIETERS £
DRY TEST METER  AIRTIGHT

puNP

Figure 5-1. Particulate-sampling train.

3.3.3 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.

412 Preparation of collection traln.
Weigh to the nearest gram approximately 200
g. of silica gel. Label a filter of préper dlam-
eter, deslccate? for at least 24 hours and
weigh to the nearest 0.5 mg. in & room where
the relative humidity is less than 505. Place
100 mil. of water in each of the fdrst two
impingers, leave the third impinger empty,
and place approximately 200 g. of prewelghed
silica gel in the fourth impinger. Set up the
frain without the probe as in Figure 5-1.
Leak check the sampling train at the sam-
pling site by plugging up the inlet to the fil-
ter holder and pulling a 15 in. Hg vacuum. A
leakage rate not in excess of 0.02 cim. at a
vacuum of 15 in, Hg is acceptable. Attach
the probe and adjust the heater to provide a
gas temperature of about 250° F. at the probe
outlet. Turn on the fllter heating system.
Place crushed ice around the impingers. Add

- 1Trade name.
3Dry using Drierite? at 70° F.2=10° F.

raoro ice during tho run to kecp tho tompor
ature of the gascs leaving tho last implngor
as low as possible and preforably ot 70° 1Y,
or less. Temperatures above 702 ¥, may rosuld
in damoage to the dry pas moter from oither
molsture condensation or excesslve hent.,

4,13 Particulate train operation, For cugh
run, record the data required on the exoraple
sheet shown in Figure 65-2. Tako readinpy at
each sampling point, at least every 6 minuten,
and when significant changes in staolkk ¢one
ditlons necessitsto odditionnl adjustmonts
in flovr rato. To hegin sorapling, pesition the
nozzle at tho first traversd polnt with tho
tip polnting directly into tho gag stroam,
Immediately start the pump and adfust the
flow to lsoklnete conditions, Snwple for ot
least 5 minutcs ot cach traverce polnt; conme
pling time must bo the same for cach peint.
Maintoin isokinetie sarpling throughout the
sampling perlod. Womopraphs ato avalluble
which sid in tho ropld adjustmont of the
sampling rato without ether computation«,
APTD-0576 dotalls the proccduro for using
theze nomographs. Turn off tho pump ot the
conclusion of each run snd record tho fingl
readings. Remove tho probo and nozzle from
the stack and handlo in accordance with the
sample recovery procezs deseribed In seotlon
4.2,
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42 Sample recovery. Exercise care in mov-
ing the collection train ¥rom the test site to
the sample recovery area to minimize the
loss of collected sample or the galn of
extraneous particulate matter. Set aside &
portion of the ecetone used in the sample
recovery as & blank for analysls. Measure the
volume of water from the frst three im-
pingers, then discard. Plece the samples in
containers as follows:

Container No. 1. Remove the filter from
its holder, place in this container, and seal.

Container No. 2. Place loose particulate
matter and =acetone washings from all
sample-exposed suriaces prior to the Sflter
in this container and seal. Use a razor blade,
brush, or rubber policeman to lose adhering,
particles.

Container No. 3. Transfer -the silica gel
from the fourth impinger to the original con-
tainer and seal. Use a rubber policeman as
an aid in removing silies gel from the
impinger.

4.3 .Analysis. Record the data requlred on
the example sheet shown in Figure 5-3.
Handle each sample container as follows:

Container No. 1. Transfer the filter and
any loose particulate matter from the sample
container to a tared glass weighing dish
desiccate, and dry to a constant weight. Re-
port results to the nearest 0.5 mg.

Container No. 2. Transfer the acetone
washings to g tared beaker and evaporate to
dryness at ambient temperature and pres-
sure, Desiceate and dry to a constant welght.
Report results to the nearest 0.5 mg.

Fatic otz fisticata,

Container No. 3. Welgh the spent slilea get
and report to the ncarest gram.

5. Calibration.

Use methods and equipment tvhich huvo
been approved by the Administrator to
calibrate the orifico meter, pitot tube, dry
gas meter, and probo hcater. Recolibrato
after each test serles,

6. Calculations.

6.1 Averago dry poes meter temperaturo
and average orifice pressure drop. See data
sheet (Figuro 6-2).

62 Dry gas volume. Correct tho cample
volumo measured by tho dry gas meter to
standard conditions (70° P, 2392 inches HY)
by using Equation 5-1.

AH
Vo= ) Pract 135
std = T

Pnd

=

AH
P bar+m
Tn
equation 51

°R
(17.71 = g)vn

where:

Vo, q~ Volumo of gas sample through tho
dry ga3s moter (standard can:u-
tions), cu. fh

V=Volumo of gas camplo through the
dry gas meter (meter condi-
tlons), cu. ft.

T,.a=Absolute temperature at ctandard
conditlons, 530° R,

24839
To=Average dry gos meter temperature,
°R.

rap= Baremetris prezcuro at the orifice
mater, inches H.
AH=s AVCrago proccuro dmp coross the
crifico moter, inches HLO.
13 8= Speciflc grovity of mercury.
a==Absolute preccurae ot standard con-
ditions, £3.92 inches Hy.

63 Volume of water vapor.

(i RT,
V-.,dzvk(\l ’.u) P._;!
(oomaszr,

eqguation 5-2

where:

Va2 Volume of water vapor in ths gos
gampls (standard condltions),
cu. 1t

Vi,=7Total volume of Hguld collected In
impingers and siifea gel (cee Fig-
ure 5~3), mi.

sra=Donsity of water, 1 g./mlL

2 o=2olecular walgat of water, 18 b/
1b.-mole.

R=Ideal gos constant, 2153 inches
Hg—cu. 1t./Ib.~mole-*R.
T,ia=Absoluto tcmp,mture ot standard
conditions, £30° R
B, o=Abcolute preccure ot standard con-
ditions, 23.92 inches Hg.

0.4 2Xfolsture content.

‘r"otd
’ﬂa!d+v'o£d
equation 53

By,=

whos

B-o =Prepantlinly v nr”otrazcrmpzrmth'

circam, dfmen:
Vw,.soVolame of m't’ la um g25 cample (Gtandard
- condltlzns), ca. fi.
o, 1=Velumeofpoacamplothroaziithe wad (ovin4
“ (fmdcxéc el 114 m‘),?:u.ou. 762

6.5 Total pariiculnts welght. Defermine
tho total particulate catch from the sum of
tho wolghts on tho analysls data sheet

0.6.1 Concentrotion ingr./s.cf.

e'.=(0.0154-&) ( )
m nntd

equation 5—4
wheres .
ce=Coneentratizn ef p::u*uh*o matter In steck

go3, grfael, dry bosis,
Jau'rumi amoant of raxtl*u,sto matter colzetad,

Vo,V ‘umr: of g23 compla thronsh dry g2 moler
‘ (:Jjud cmd!'zp..gs), . ft. e
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DATE

RUN NO.

WEIGHT OF PARTICULATE COLLECTED,
CONTAINER mg
NUMBER ‘
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN
1 -
2 ~
L =l ]
VOLUME OF LIQUID
WATER COLLECTED
IMPINGER SILICA GEL
VOLUME, WEIGHT,
ml
FINAL
INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED g* mt

CONVERT WEIGHT OF WATER 'I;O VOLUME BY DIVIDING TOTAL WEIGHT

. INCREASE BY DENSITY OF WATER. (1g.

INCREASE. g

mi):

(1 g/mi)

Figure5-3. Analytical data.

6.6.2 Concentration in 1b./cu. ft.
_1_ b,
_\453,600 mg

Cs
Mmgtd

wher

as, Ib.fs.c.f., d as!
453,coo=n1§nb. » Y

Vlc (Pﬂzo) R Vo AH
1 TDI:——MHQO_-— +E (P bar+m)]

oV.P,A,

)M,, ,
d =2.205><1o—°‘71‘5‘—

o .
ca=Concentration of pagtigstﬂate matter in stack

mgtd

= VOLUME VATER, ml

equation 5-5

Ma="Total amount of particulate matter collected,
mg.

Vi,,,=Volume of gas sample through dry gas meter

(standard conditions), cu. ft.
6.7 Isokinetic variation.

X100

min. in. Hg-cu. ft. Vi AH
__(1.667—586_)[(0.00267 Teou. )V,ﬂ' = (P,m-g-m)]

0V .P.An

Equation 5-6

where:
I=Percent of {zokinetic 2ampllog,
Vi,=Total volume of Uquid collected fn fmplugess
and silles el (See Fir, 5-3), ml.
em;o=Density of water, 1¢./ml.
R=Ideal gas constant, 2143 fuches We-cut. {t.fh,

molo-°R,
Mu,o=Moleculer welght of water, 19 1b.fib.-ntolo,

Va=Volume of gas samplo throush tho dry gas meter
(meter eonditions), cu. [t
Tw=Absolute avernra dry gos meter tompeorature
(seo Fioure 6-2), °R.
Ppar=Barometrie preccure ot campling afte, fuchey

£
AH=Average pressure drop acros? tho orlflce (wra
Fiz. 6-2), Inches ;0.
T.=Atl>§‘olutonugclainge stack gog temperature (sen

. 6-2), R,
0='Total sampling timo, min,
Ve==8tack pus veloelty caloulated by Methiod 2,
BEquation 2-2, ft./5ce.
P,==Absolute stack gras prezdure, jnehes g,
An=Cross-seetional area of nozzle, sq. 1t.

6.8 Acceptable results, ‘The following
range sets the limit on accoptable lsokinotio
sampling results:

I 907 <1 < 110%, the results are accoptable,
othervrise, reject the results and repoav
the test.

7. Reference.

Addendum to Specifications for Inoinerator
Testing at Federal Facilities, PHS, NOAP(,
Dee. 6, 1967.

Martin, Robert M., Construction Dotalls of
Isokinetic Source Sampling Equipment, Fne
vironmental Protection Agenoy, APTD-04681.

Rom, Jerome J., Maintenance, Calibration,
and Operation of Igokinetio Sourco Sams
pling Eguipment, Environmental Protcotion
Agency, APTD-0576.

Smith, W. 8., R. T. Shigohars, and W, I\
Todd, A Method of Interproting Staol: Same
pling Data, Paper presonted ot the 63d An«
nual Meoting of the Alr Pollution Control
Aszoclation, St. Louis, Mo., Juno 14-19, 1070,

Smith, W. 8, et el, Stack Goy Sampling
Improved and Simplified with Now E¢quip-
ment, APCA paper No. §7-119, 1967,

Specifications for Incinerator Testing at
Federal Facllities, PHS, NCAPQ, 1067,

METHOD 6—DUITRMINATION OF SULFUN DIOXIN
EMISSIONS FROIM STATIONARY SOURCEY

1. Principle and applicability.

1.1 Prineiple, A gos sample g oxtractod
from the sampling point in the stoel, The
acld mist, including sulfur trloxide, 1a sopa=
rated from the sulfur dloxido, The sulfur
dioxide fraction is measured by the barlums
thorin titration method.

1.2 Appleability. This mothod is appll«
cable for the determination of sutfur dlestdo
emisslons from stationary sources only when
specified by the test procedures for dotermine
ing compliance with Now Source Porformanco
Stendards.

2. Apparatus.

2.1 Sampling, Sco Figure 6-1.

2.1.1 Probe—Pyrox? glasy, opproximatoly
5 to 6 mm. ID, with a heating system to
prevent condensation end o flltering medium
to remove particulate matter including pul«
furic acid mist.

21.2 Midget bubbler—One, with plosg
wool packed In top to provent sulfurle acld
mist carryover.

213 Glass wool.

214 Midget implogers—Three,

2.15 Drying tube—Poclied with ¢ to 16
mesh Indicating-typo sllica gol, or ogquivalent,
to dry the sample.

2.1.6 Vatve—Needle valve, or oqulvalent,
to adjust flow ratoe,

21.7 Pump-—ZLeak-freo, vaouum typo,

2.1.8 Rate meter—Rotametor or cqulvos
lent, to measuro o 0-10 s.ef.h., flow ranfo,

2.1.9 Dry gas metcr—Sufficlontly acourato
to measure the somple volume within 1¢,

2.1.10 Pitot tube—Typo 8, or cqulvnlent,
1Trade names.
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nitrous oxide, are measure colorimetrically
using the phenoldisulfonic acid (PDS)
procedure. .

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

2. Apparatus.

2.1 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 dur-
ing the purging period.

2.1.2 Collection flask—Two-liter, Pyrex}
round bottom with short neck and 24/40
standard taper opening, protected against
implosion or breakage.

1Trade name,

@ EVACUATE
E‘—) PURGE"

FLASK VALVE @ SAUPLE

—

RULES AND REGULATIONS

2.1.3 Flask valve—T-bhore stopcock con-
nected to a 24/40 standard taper joint.

2.1.4 Tempera.tura gauge—Dial-type ther-
mometer, or equivalent, capable of measur-
ing 2° F. intervals from 25° to 1256° F.

2.1.5 Vacuum line—Tubing capable of
withstanding a vacuum of 3 inches Hg abso-
lute pressure, with “T” connection and T-bore
stopcock, or equivalent.

2.1.6 Pressure gauge—U-tube manometer,
36 inches, with O.~inch divisions, or
equivalent. B

2.17 Pump—Capable of producing a vac-
uum of 3 inches Hg absolute pressure.

2.1.8 Squeeze bulb—One way.

2.2, Sample recovery.

2.2.1 Pipette or dropper.

2.22 Glass storage containers—Cushloned
for shipping.

PROBE
- 1
FILYER
GROUND-GLASS SOCKEY, ask] -
510, 12/5

I
.
]
[}

-

FLASK SHIELOL s,
.

~—r?

3-\IAY STOPCOCK;
T-BORE, ¥, PYREX,
2-mm BORE) 8-mm OD

GROUND-GLASS CONE, -
. STANDARD TAPER, GROUND-GLASS
g SLEEVE N0, 24740 xs’?:&sr. §no. 125

THERV.OETER

FOA?S ENCASENENT

~*" “BOILING FLASK -
2 LITER, FOUND-EOTTOM, SHOAT {ECK,
VIITH T SLEEVE 1O. 24/4)

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

2,23 Glass wash bottle.

2.3 Analysis.

2.3.1 Bteam bath. .

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

2.3.3 Volumetric pipettes—1, 2, and 10 ml.

2.3.4 Transfer pipette—10 ml. with 0.1 ml.
divisions. .

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

2.3.6 Spectrophotometer-—To measure ab-
sorbance at 420 nm,

237 Graduated cylinder—100 ml. 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 ml. of
concentrated XSO, to 1 liter of distilled
water. Mix well and add 6 ml. of 3 percent
hydrogen peroxide. Prepare a fresh solution
weekly and do not expose to extreme heat or
direct sunlight.

3.2 Sample recovery.

3.2.1 Sodium hydroxide (1N)—Dissolve
40 g: NaOH in distilled water and dilute to 1
liter.

3.2.2 Red litmus paper.

3.2.3 Water—Delonized, distilled.

3.3 Analysis.

3.3.1 Fuming sulfuric acid—15 to 18% by
weight free sulfur trioxzide.

3.3.2 Phenol—White solid reagent grade.

3.3.3 Sulfuric acid—Concentrated reagent
grade.

3.3.4 Standard solution—Dissolve 0.6495 g.
potassium nitrate (ENO,) in distilled water
and dilute to 1 liter. For the working stand-
ard solution, dilute 10 ml. of the resulting
solution to 100 ml. with distilled water. One
ml. of the working standard solution is-
equivalent to 25 pg. nitrogen dioxide.

3.3.5 Water—Delonized, distiiled.

3.3.6- Phenoldisulfonic acid solution—
Dissolve 25 g. of pure white phenol in 150 ml.
concentrated sulfuric acid on & steam bath.

.Cool, add 76 ml. fuming sulfuric acid, and

heat at 100° C. for 2 hours. Store in & dark,
stoppered bottle.

4, Procedure.

4.1 Sampling.

4.1.1 Pipette 25 ml. of absorbing solution
into a sample flask. 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 pump valve to their “evacuate”

<

positions. Evocuate tho flaslk to at least 3
inches Hg absolute precaure. Turn the pump
valve to its “vent” pecition and turn off tho
pump. Check the manomotor for eny fluotil

. gtion in the mcreury lovel, I thore 15 o viole

blo chinpe over tho spon of one minute,
cheelr for leaks. Record tho inttial velume,
temperature, and boremetrle prezsure, Tarn
the flask valve to its “purge” position, snd
then do the same with the pump voelvo.
Purge the probe and the vecttum tube using
the squeeze bulb, If condensation ocowrs in
the probe and slask valve ares, heat thoe probo
and purge until tho eondensation disappenrd.
Then turn the pump velve to its “vent” posl«
tion. Turn tho floslk: valve to its “gample”
position and allow gymple to entor tho finsle
for obout 15 scconds. After colleoting tho
sample, turn the flacl: valve to ity “purpe”
position and disconnect the flask from the
sampling train. Shake the floak for 6
minutes.

4.2 Sample recovery,

421 Let the flask got for n minimum of
16 hours and then shako tho contents for 2
minutes. Connect the flosk to a moercury
filled U-tube mancmeter, open tho valve
from the flosk to the manomoter, and record
the flask pressure and temperature along
with the barometrlic prossure, Transfer tho
flask contents to o container for shipment
or to 8 250 ml, bealer for analysly, Ringe the
flatk with two portions of distilled wotor
(approximately 10 ml.) and add rinte water
to the sample. For o blonl: uge 26 ml, of b«
sorbing solution and the same volumo of dig«
tilled water as used in rinsing the flaslz, Prior
to shipping or analysis, add sodlum hydrog-
ide (1N) dropwise into both tho snmple and
the blank until alkeline to litmus paper
(about 25 to 35 drops in oach).

4.3 Anslysls.,

43.1 If the sample has beon shipped in
a container, transfor the contents to o 260
ml. beaker using o small amount of distitled
water. Evaporate the solution to dryness on o
steam bath and then cool. Add 2 ml, phenol«
disulfonic acid solution to the drled rosiduo
and triturate thoroughly with o glars rod.
Make sure the solution contocts all the resl-
due, Add 1 ml, distilled wator and four drops
of concentrated sulfuric acid. Heat the tolus
tion on a steam bath for 3 minutes with oo«
caslonsal stirring, Cool, ndd 20 ml. distitled
water, mix well by stirring, and add concene
trated ammonium hydroxide dropwite with
constent stirring until alleline to litmus
paper. Transfer the solution to & 100 ml,
volumetric flask and wash the beaker threo
times with 4 to 5 ml. portions of distillod
water., Dllute to the mark and mix thot«
oughly. If the sample containg solldy, trong«
fer o portion of the solution to & clean, dry
centrifuge tubs, and centrifuge, or filter o
portion of the solution, Measure the absorh«
ance of each sample at 420 nm, using tho
blank solution as & zero, Dilute tho tamplo
and the blank with o sultable amount of
distilled water if ebsorbance folls outsalde tho
range of calibration.

b. Calibration.

5.1 Flask volume. Avzomble the flask and
flask valve and fill with water to tho stop-
cock. Measure the volume of water to +10
ml. Number and record the volume on tho
flask., |

52 Spectrophotometer. Add 0.0 to 16.0 ml,
of standard solution to a gerles of beakerd, To
each beaker add 25 ml, of sbrorbing golution
and add sodium hydroxide (1N) dropwiso
until alkeline to litmus paper (about 25 to
35 drops). Follow the anslysls procedure of
section 4.3 to collect enoupgh data to draw o
celibration curve of concentration in p. NO:
per sample versus absorbanco. “

€. Calculations.

6.1 Sample volume.
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Tea(Ve—Va) P x °R

Vse P 5td

) (17 71
where:

V,,=Sample volume at standard condi-
tions (dry basls), ml. -
T,.q=Absolute temperature at standard
conditions, 530° R.
P, —=PFPressure at standard conditions,
29.92 inches Hg.
V. =Volume of fiask and valve, mil,
V.= Volume of absorbing solution, 25 ml.

1.
o=(7z)
where:

__Cu. ft. cu. ft.
1. 6x1oﬁg—'
C=Concentration of NO, as NO, (dry
‘basis), 1b./s.c.t.
m=D>Mass of NO, in gas sample, pg.
V .—=Sample volume at standard condi-
tions (dry basis), ml.

7. References.

Standard Methods of Chemical Analysis.
6th ed. New York, D. Van Nostrand Co., Inc.,
1962, vol. 1, p. 329-330.

Standard Method of Test for Oxides of
Nitrogen in Gaseous Combustion Products
(Phenoldisulfonic Acid Procedure), In: 1968
PBook of ASTM Standards, Part 23, Philadel-
phis, Pa. 1968, ASTLI Designation D-1608-60,
p. T25-729.

Jacob, M. B., The Chemical Analysis of Air
Polutants, New York, N.Y., Interscience Pub-
lishers, Inc., 1960, vol. 10, p. 351-356.

IIETHOD 8—DETERMINATION OF SULFURIC ACID
1OST AND SULFUR DIOXIDE ERMMISSIONS FROLI
STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. A gas sgmple is extracted
from a sampling point-in the stack and the
acld mist including sulfur trioxide is sepa-
rated from sulfur dioxide. Both fractions are
measured separately by the barium-thorin
titration method.

12 Applicability. This method is applica-
ble to determination of sulfuric acld mist
(including sulfur trioxide) and sulfur diox-
ide from stationary sources only when spe-
cified by the test procedures for determining

»  STACK

YALL
PROBE /['/\

FILTER HOLDER

RULES AND REGULATIONS

) (V,—25 ml.) (T Equation7-1

P,=Final aboolute presure of fask,
inches

c3 He.
P,=Initial cbsoluto procsuro of flask,
inches Hg.
T,=TFinal absolute temperaturo of flack,
°
R.

T, =Initia) absolute tompeorature of fiaci,
°R.

6.2 Samplo concentration. Read 8. NO,
for cach sample from the plot of ;3. NO,
versus absoerbanee.

Ab./s.c. f.) ( )
HE., fml. Voo
' equation 7-2

compliance with the New Eource Porform-
ance Standards,

2. Apparatus.

2.1 Sampling. £es Figure 8-1. Many of
the deslgn specifications of this campling
train are described in APTD-0381,

2,1.1 Nczzle—Stainlezs steol (316) with
sharp, tapered leading edge.

212 Probe—Pyrex? glacs with a heating
system to prevent visible condensation dur-
Ing sampling.

2,13 Pitot tube—Type S, or cquivalent,
attached to probe to moniter ctack gas
velocity.

2.1.4 Filter holder—Pyrex? glass.

2.1.5 Implpgers—Four as chown in Figure
8-1. The first and third are of the Greenburg-
Smith design with standard tip. The cecond
and fourth are of the Grecnburg-Smith de-
slgn, modified by replacing the standard tip
with o 1%2-inch ID glass tubo extending to
one-half inch from the bottom of the im-

pinger fiask. Similar collection gsystems,
whlch have been approved by the Adminise
trator, may be usecd.

2.1.6 Metering syotem—Vacuum  gauge,
leak~free pump, thermometers capcble of
measuring tempemturo to within 6* ¥, dry
gas meter with 2¢5 accuracy, and raloted
equipment, or ecquivalent, a3 required to
maintain an isokinetic sampling rato and
to determine sample volume.

2.1.7 Barometer—To measure atmospherlc
pressure to 0.1 inch Hg.

(e.leo

t Trode name.
THER".OMETER
CHECK

VALVE
REVERSE-TYPE ° [
PITOT TUBE
J‘u—/
L
PITOT MANOXNETER | -
1CE BATH 1FINGERS LINE
OREICE (3 BY-PAiS VALVE
VACUUY
- GAUGE
7/
PULP
£

DRY TEST METER

. Figure 81, Sulfuric acld mist sampling train.
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Sample ro2overy.

Waoch battlec—Two.

222 Groduated cylinderc—259 ml., 503
223 Glass camplo storage contalners.
224 Greduated eylinder—239ml.

23 Analgata.

23.1 Plpetie—25ml., 100 ml.
Burotte—3i0 ml.

Erlenmoyer fI2ck—239 ml.
Graduated cylinder—109 ml.

335 Trip balance—300 g. capacity, to
measure to 2:0.03 g,

23.6 Drepping hottle—to add fndicofor
cziution.

8. Rcagents.

3.1 Sampling.

3.1.1 Filters—Gloss fiber, MSA type 1105
BH, or equivalent, of o sultable cize to fit
in the filter holder,

3.12 Silea gol—Indleating type, €16
mezh, dried ot 175° C. (350° P.) for 2 hours.

3.13 Water—Dalonized, distilled.

314 Icopropancl, £9c5;—2Mix £90 ml. of
I-opropanocl with 230 ml. of delonizad, dis-
tilled water,

3.1.0 NHydrczen peroxide, 3¢2—Dihute 109
ml, of 30¢% hydrosen peroxide to 1 liter with
dolonized, distilled watcr.

3.1.86 Cruchedice.

3.2 Eampleresovery.

3.2.1 Water—Dolonlzed, distitled.

32.2 IXcopropancl, £095. ,

3.3 Analycis.

3.3.1 Water—Dclonized, distilled.

332 Icoproponol.

3.33 Tuorin indicator—1i-(o-arzonophzn-
ylaza) -2-nanhthiol-3, G-disulfonic acld, di-
codium o2l (or equivalent). Diszalve 0.23 g.
in 100 ml. distilled water.

334 Borium porchlorate (0.01N}—DIs-
colve 195 g. of borium perchlorate [B2
{CO,);3 H.O] in 239 ml, distilled water end
dilute to 1 liter with 1copropanel. Standardiz?
with sulfurie actd.

33,5 Sulfuric acld ctandard (0.0LN)—
Purchac? or gtondardlza to < 0.0002 IV against
0,01 I NaOR which has previcusly been
standardizod agalnst primory standard po-
tazslum celd pathalate,

4. Proecdure.

4.1 Samplinpg.

411 After colee ting the sampling cite and
the minfmum numh'-r of campling polnts,
deotermine the staclt preccure, temparature,
moisture, and roange of veloclty head.

412 Preparation of collection train.
Ploco 100 ml. of 8355 icopropanol in the first
impinger, 100 ml. of 3¢5 hydrozen peroxids in
both the cocond and third fropingers, and
about 200 g. of clllea gel In the fowrth im-~
pinger. Rotain o portlon of the reagints for
uco o3 blank colutions. Accomble the train
without the probe os chown in Figure -1
with the filtcr botween the first and szcond
implingers, 2ok check: thoe compling train
a$ the compling cite by pluzziny the inlet to
the firct Implinger and pulling o 15-inch Hz
vocuum., A Ie:s!.aﬂa rote not In excoss of 0.62
cfm. at a vecumwn of 15 inches Hg Is ce-
captable, Attaca the probe and turn on th2
probo hcoting cystem. Adjust the probe
heater £ t*mw during compling to provent
ony visdblo condencation. Bloco croched lee
around the impincss. Add more ice during
tho run to kecp tho temporature of tha goszs
leaving tae last impinger at 70° P. or less.

413 Train epcictisn. For eaca run, ze-
cord tae czta required on the cinmple chse
chovn In Figure £-2. Talo recdings of e:ch
camplipg point ot leact ovory 5 minutes and
when clenificant changes in ctock conditions
necessttate odditional sdjustments in flow
rate. To begin compling, pasition the nozzle
at the frct tyavorce polnt with tae tip polnt-
ing directly info tho gas ctrecm. Stort the
pump and fmmecdiately adfuct the fiow to
isokinstic copditions. Afaintain isoZzinztic
campling througnout the campling period.
Nomozrephs aro avallable which aid in the
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RULES AND REGULATIONS

Rom, Jerome J., Maintenance, Callbration,
and Operation of Isokinetic Source Sam-
pling Equipment, Environmental Protection
Agency, Air Pollution Control Office Publi-
cation No. APTD-0576. R

Shell Development Co. Analytical Depart-
ment, Determination of Sulfur Diloxide and
Sulfur Trioxide in Stack Gases, Emeryvillo
Method Series, 4516/59a.

LIETHOD 9——VISUAL DETERMINATION OF THE
OPACITY OF EMISSIONS FROI STATIONARY
SOURCES

1. Principle and applicability.

1.1 Principle. The relative opacity of an
emission from a stationary source is de-
termined visually by a qualified observer.

12 Applicability. This method is appli-
cable for the determination of the relative
opacity of visible emissions from statlonary
sources only when specified by test proce-
dures for determining compliance with the
New Source Performance Standards.

2. Procedure. ) -

2.1 The qualified observer stands at ap-
proximately two stack heights, but not more
“than a quarter of a 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 greatest
opacity in the plume. The data required in

Figure 9-1 I recorded every 10 to $0 cogconds
19 the nearest 57> opacity. A minimum of 25
roadines is taken,

3. Qualificatisnas.

3.1 To coriify os an oboerver, o candldate
must complcte o smolicreading esurce con-
ductcd by EPA, or cquivalent; In order to
certlfy the candldate must accign opacity
readings in 6§75 increments to 25 difficrent
black plumcs and 25 different white plumcs,
with an crrer not to exsced 16 porcent on
any one rcading and an average error not to
escecd 7.5 porcent In each category. The
emoke gencrater uced to qualify the cb-
cervers must be equipped twith a callbrated
cmolie indicator or ight transmission meter
located in the cource gtack If the omele
gencrator is to determine the actuzl opaclty
of the emliscions, All qualified obsorvers must
pacs this test every 6 months in order to
remaln certifled.

4. Caleulations.

4.1 Dotermine the average epaclty.

5. Referencecs.

Alr Pollution Control Distrlct Rules and
Regulations, Io3 Angeles County Afr Pollu-
tion Control District, Chapter 2, Schedule 6,
Regulation 4, Prohibition, Rule §9, 17 p.

Eudiuk, Rudolf, Ringelmann Smolke Chart,
U.S. Department of Interlor, Burcau of 2iines,
Information Circular Vo, 8333, 2Iny 1967,
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Figure 8-1. Field data,
[FR Doc.71-18024 Tllcd 12-22-71;8:45 cm]
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