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where:
A u =  Area of the cefpiramide peak in 

the chromatogram of the sample (at a 
retention time equal to that observed for 
the standards);

As—Area of the cefpiramide peak in 
the chromatogram of the cefpiramide 
working standard;

Ps =  Cefpiramide activity in the 
cefpiramide working standard solution 
in micrograms per milliliter; and

d— Dilution factor of the sample.
(2) Sterility. Proceed as directed in 

§ 436.20 of this chapter, using the 
method described in § 436.20(e)(1).

(3) Pyrogens. Proceed as directed in 
§ 436.32(b) of this chapter, using a 
solution containing 50 milligrams of 
cefpiramide per milliliter.

(4) Moisture. Proceed as directed in 
§ 436.201 of this chapter.

(5) pH. Proceed as directed in
§ 436.202 of this chapter, using an 
aqueous solution containing 100 
milligrams per milliliter.

(6) Identify. The high-performance 
liquid chromatogram of the sample 
determined as directed in paragraph 
(b)(1) of this section compares 
qualitatively to that of the cefpiramide 
working standard.

Dated: April 6,1990.
Daniel L. Michels,
Director, Office o f Compliance, Center for  
Drug Evaluation and Research.
[FR Doc. 90-8826 Filed 4-16-90; 8:45 am] 
BILLING CODE 4160-01-M

DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT

Office of the Secretary

24 CFR Part 882

[Docket No. R-90-1394; FR-2502-0-03]

RIN 2502-AE56

Section 8 Certificate Program—  
Project-Based Assistance

a g e n c y : Office of the Secretary, HUD. 
a c t i o n : Technical amendment.

s u m m a r y : On March 12,1990, at 55 FR 
9252, the Department published an 
interim rule revising HUD regulations to 
permit a Public Housing Agency (PHA) 
to attach Section 8 Certificate Program 
assistance to newly constructed units. 
The rule became effective on April 12, 
1990. However, certain sections in that
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interim rule were not made effective 
because they contained information 
collection requirements that had been 
submitted for approval to the Office of 
Management and Budget (OMB), in 
accordance with the Paperwork 
Reduction Act of 1980, and were 
pending approval. The purpose of this 
document is to announce the effective 
date of those sections and to amend 
those regulations to include the OMB 
control number at the places where 
these information collection 
requirements are described.
EFFECTIVE d a t e : The effective date for 
24 CFR 882.720(b)(2), 882.723(b), 882.725, 
and 882.733(b) (interim rule published on 
March 12,1990, at 55 FR 9252) is April
17,1990.
FOR FURTHER INFORMATION CONTACT: 
Lawrence Goldberger, Director, Office 
of Elderly and Assisted Housing, 
Department of Housing and Urban 
Development, 451 Seventh Street SW., 
Washington, DC 20410-8000, telephone 
(202) 755-5720. Hearing- or speech- 
impaired individuals may call HUD’s 
TDD number (202) 755-3938. (These 
telephone numbers are not toll-free 
numbers.).
SUPPLEMENTARY INFORMATION: 

Paperwork Reduction Act
The information collection 

requirements contained in 24 CFR 
882.720(b)(2), 882.723(b), 882.725, and 
822.733(b) (interim rule published on 
March 12,1990, at 55 FR 9252) were 
approved by the Office of Management 
and Budget (OMB) under the Paperwork 
Reduction Act of 1980 (Pub. L. 96-511) 
and assigned the control number listed.
List of Subjects in 24 CFR Part 882

Grant programs—Housing and 
community development; Housing; Low 
and moderate income housing; Mobile 
homes; Rent subsidies.
Text of the Amendment

Accordingly, the Department amends 
24 CFR part 882 as follows:

PART 882— SECTION 8 HOUSING 
ASSISTANCE PAYMENTS P R O G R A M - 
EXISTING HOUSING

1. The authority citation for part 882 
continues to read as follows:

Authority: Sections 3, 5, 8, United States 
Housing Act of 1937 (42 U.S.C. 1437a, 1437c, 
and 1437f); sec. 7(d), Department of Housing

and Urban Development Act (42 U.S.C. 
3535(d)).

§§ 882.720, 882.723, 882.725, and 882.733 
[Amended]

2. Sections 882.720, 882.723, 882.725, 
and 882.733 are amended by adding at 
the end of each section, the following 
statement:
(Approved by the Office of Management and 
Budget under Control Number 2502-0434) 

Dated: April 11,1990.
Grady j. Norris,
Assistant General Counsel for Regulations. 
[FR Doc. 90-8888 Filed 4-16-90; 8:45 am] 
BILLING CODE 4210-32-M

Office of the Assistant Secretary for 
Housing— Federal Housing 
Commissioner

24 CFR Part 885

[Docket No. R-90-1469; FR-2536-O-02]

RIN 2502-AE58

Loans for Housing for the Elderly or 
Handicapped Duration of Section 202 
Fund Reservations

a g e n c y : Office of the Assistant 
Secretary for Housing—Federal Housing 
Commissioner, HUD.
ACTION: Technical amendment.

s u m m a r y : On March 12,1990, at 55 FR 
9117, the Department published a final 
rule revising HUD’s regulations 
governing projects that receive direct 
loans under section 202 of the Housing 
Act of 1959 to permit HUD’s regional 
offices to extend the duration of fund 
reservations by an additional 12 months 
under described circumstances. The rule 
became effective on April 12,1990. 
However, a section in that final rule was 
not made effective because it contained 
information collection requirements that 
had been submitted for approval to the 
Office of Management and Budget 
(OMB), in accordance with the 
Paperwork Reduction Act of 1980, and 
was pending approval. The purpose of 
this document is to announce the 
effective date of that section and to 
amend that regulation to include the 
OMB control number at the place where 
the information collection requirements 
are described.
e f f e c t iv e  d a t e : The effective date for 
24 CFR 885.230(b) (final rule published



14244 Federal Register /  Vol. 55, No. 7 4  /  Tuesday, April 17, 1990 /  Rules and Regulations

on March 12.1990, at 55 FR 9117} is 
April 17,1990.
FOR FURTHER INFORMATION CONTACT:
For Section 202/Section 8 projects: 
Robert Wilden, Assisted Elderly and 
Handicapped Housing Division, Office 
of Elderly and Assisted Housing, Room 
6116. Telephone (202} 426-8730. For 
projects fo r nonelderly handicapped 
families and individuals: Margaret 
Milner, Office of Elderly and 
Handicapped Housing, Room 6114. 
Telephone (202} 755-3287. Department of 
Housing and Urban Development, 451 
Seventh Street SW., Washington, DC 
20410. Hearing- or speech-impaired 
individuals may call HUD’s TDD 
number (202} 755-3938. (These telephone 
numbers are not toll-free numbers.}
SUPPLEMENTARY INFORMATION:

Paperwork Reduction Act

The information collection 
requirements contained in 24 CFR 
885.230(b} (final rule published on March
12,1990, at 55 FR 9117) were approved 
by the Office of Management and 
Budget (OMB) under the Paperwork 
Reduction Act of 1980 {Pub. L. 96-511) 
and assigned the control number listed.

List of Subjects in 24 CFR Part 885

Aged, Grant programs: Housing and 
community development, Handicapped, 
Loan programs: Housing and community 
development, Low- and moderate- 
income housing.

Text of the Amendment

Accordingly, the Department amends 
24 CFR part 885 to read as follows:

PART 885 HOUSING FOR THE 
ELDERLY OR HANDICAPPED

1. The authority citation for 24 CFR 
part 885 continues to read as follows:

Authority: Section 202, Housing Act of 1959 
(12 U.S.C. 1701q); sec. 7(d) Department of 
Housing and Urban Development Act (42 
U.S.C. 3535(d)).

§ 885.230 {Amended]
2. Section 885.230 i6 amended by 

adding at the end of the section, die 
following statement:
(Approved by die Office of Management and 
Budget under Control Number 2502-0435) 

Dated: April 11,1390.
Grady ). Norris,
Assistant General Counsel for Regulations.
(FR Doc. 90-8889 Filed 4-16-90; 8:45am)
BILUNG CODE 4210-27-M

DEPARTMENT OF THE TREASURY 

Internal Revenue Service 

26 CFR Parts 301 and 602 

IT.D.8299]

RIN 1545-AN04

Abatement of Penalty or Addition to 
Tax Attributable to Erroneous Advice

AGENCY: Internal Revenue Service, 
Treasury.
a c t i o n : Final regulations.

s u m m a r y : This document contains final 
regulations relating to die abatement of 
a portion of any penalty or addition to 
tax attributable to erroneous written 
advice furnished to a taxpayer by an 
officer or employee of the Internal 
Revenue Service, acting in such officer’s 
or employee’s official capacity. Changes 
to the applicable law were made by the 
Omnibus Taxpayer Bill of Rights 
provisions of the Technical and 
Miscellaneous Revenue Act of 1988. The 
regulations affect all taxpayers, and 
provide guidance regarding the 
definition of “advice” and die 
procedures that must be followed to 
obtain an abatement.
EFFECTIVE DATE: The regulations are 
effective with respect to advice 
requested on or after January 1,1989. 
FOR FURTHER INFORMATION CONTACT: 
Stephen J. Toomey of the Office of 
Assistant Chief Counsel, Income Tax 
and Accounting, Internal Revenue 
Service, 1111 Constitution Avenue NW„ 
Washington, DC 20224, Attention: 
CC:CORP:R:T (IA-103-88), {202) 566- 
6320, not a toll-free call.
SUPPLEMENTARY INFORMATION: 

Paperwork Reduction Act
The collection of information 

requirements contained in this final 
regulation have been reviewed and 
approved by the Office of Management 
and Budget {OMB) in accordance with 
the requirements of the Paperwork 
Reduction Act {44 U.S.C. 3504(h)) under 
control number 1545-0024. The time 
estimates for the reporting and 
recordkeeping requirements contained 
in this regulation are included in the 
burden of Form 843.

These estimates are an approximation 
of the average time expected to be 
necessary for a collection of 
information. They are based on such 
information as is available to the 
Internal Revenue Service. Individual 
respondents/recordkeepers may require 
greater or less time, depending on their 
particular circumstances.

Comments concerning the accuracy of 
this burden estimate and suggestions for 
reducing this burden should be directed 
to the Internal Revenue Service, Attn: 
IRS Reports Clearance Officer T:FP, 
Washington, DC 20224, and to the Office 
of Management and Budget (1545-0024), 
Paperwork Reduction Project, 
Washington, DC 20503.

Background

This document contains final 
regulations under section 6404(f) of the 
Internal Revenue Code of 1986 (Code). 
Section 6406(f) was added by section 
6229 of the Technical and Miscellaneous 
Revenue Act of 1988 (Pub. L. 100-647,
102 S ta t 3342). On May 18,1989, the 
Federal Register published a notice of 
proposed rulemaking (54 FR 21073) 
proposing amendments to the Income 
Tax Regulations (26 CFR part 301) under 
section 6404 by cross-reference to 
temporary regulations published the 
same day in the Federal Register (T.D. 
8254; 54 FR 21055). The Internal Revenue 
Service did not receive any comments 
on the proposed regulations. No public 
hearing was requested or held. For this 
reason, the final regulations adopt the 
temporary regulations without any 
substantive changes.

Special Analyses

It has been determined that these 
rules are not major rules as defined in 
Executive Order 12291. Therefore, a 
Regulatory Impact Analysis is not 
required. It has also been determined 
that section 553(b) of the Administrative 
Procedure Act (5 U.S.C chapter 5) and 
the Regulatory Flexibility Act (5 U.S.C. 
chapter 6) do not apply to these 
regulations, and, therefore, a final 
Regulatory Flexibility Analysis is not 
required. Pursuant to section 7805(f) of 
the Internal Revenue Code, the notice of 
proposed rulemaking for the regulations 
was submitted to the Administrator of 
the Small Business Administration for 
comment on their impact on small 
business.

Drafting Information

The principal author of these 
regulations is Stephen J. Toomey of the 
Office of Assistant Chief Counsel, 
Income Tax and Accounting, Internal 
Revenue Service, However, personnel 
from other offices of the Internal 
Revenue Service and Treasury 
Department participated in developing 
the regulation, on matters of both 
substance and style.
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List ol Subjects
26 CFR Part 301

Administrative practice and 
procedure, Bankruptcy, ‘Courts, 'Crime, 
Disclosure of information. Employment 
taxes, Estate tax. Excise taxes, Filing 
requirements, O ft tax, Income taxes, 
Investigations, Law enforcement, 
Penalties, Pensions, Statistics, Taxes.
26 CFR Part 602

Reporting and recordkeeping 
requirements.
Adoption of Amendments to the 
Regulations

Accordingly, 28 CFR parts 301 and 602 
are amended as fellows:

PART 301—[AMENDED]

Paragraph 1. The authority for part 301 
is amended by removing the citation for 
§ 301.6404-T and adding the following 
citation:

Authority: 26 U.S.C.78Q5 * ** *  Section 
301.6404-3 is also issued under 26LI.S.C. 
6404(f)(3).

Par. 2. Section 301.6484-OT is 
redesignated as § 301.6404-0 and is 
revised to read as follows:

§ 301:6404-0 Table of contents.
This section lists the paragraphs 

contained in § § 301.6404-1—301.6404-3.
§ 301.6404-1 Abatements.
§ 3G1.6404-2T Definition of ministerial act 

(temporary).
(a) In general
(b) Ministerial act.
(1) Definition.
(2) Examples.
(cj Effective date.

§ 301.6404-3 Abatement of penalty or 
addition to tax attributable to erroneous 
written advice of the Internal Revenue 
Service.

(a) General rule.
(b) .Requirements.
(13 In general.
(2) Advice was reasonably relied upon.
(1) In general.
(ii) Advice relating )to a tax return.
(iii) Amended returns.
(ivj Advice not related to a lax  return.
(v) Period of reliance.
(3) Advice was in response to written 

request.
(4) Taxpayer's information must be 

adequate and accurate.
(c) Definitions.
(T) Advice.
(2) Penalty and addition to tax.
(d) .Procedures for abatement.
(e) Period for requesting abatement.
(f) Examples.
(g) Effective date.

§ 301.6404-3T (Redesignated as 
§ 301.6404-3]

Par. 3. Section 301.6404-3T is 
redesignated as § 301.6404-3. The title o f

that section is revised to read as 
follows:

§ 301.6404-3 Abatement of penalty or 
addition to  tax attributable to erroneous 
written advice of the Internal Revenue 
Service.
* * ® *

PART 602—[AMENDED]

Par. 4. The authority for part 602 
continues to read as follows:

Authority: 26 U.S.C. 7805.

§602.101 (Amended]
Par. 5. Section 602.101(c) is amended 

by inserting the following item in the 
appropriate place in the table:
§ 301.6404-3____ _______________ ....1545-0024

Dated: March 1,1990.
Fred T. Goldberg, Jr.,
Commisskmerofinternal Revenue.

Approved:
Kenneth W. Gideon,
Assistant Secretary Qf the Treasury.
[FR Doc. 90-8892 Filed 4-16-90: 8:45 am) 
BILLING CODE 4830-01-M

EQUAL EMPLOYMENT OPPORTUNITY 
COMMISSION

29 CFR Part 1601

Procedural Regulations

AGENCY: Equal Employment Opportunity
Commission.
a c t i o n : Final rule.

Su m m a r y : The Equal Employment 
Opportunity Commission is amending its 
regulations to clarify that the General 
Counsel has the authority to initiate 
proceedings to enforce Commission 
subpoenas.
EFFECTIVE DATE: April 17,1990.
FOR FURTHER INFORMATION CONTACT: 
Nicholas M. Inzeo, Assistant Legal 
Counsel, or Wendy L. Adams, Staff 
Attorney, at (202) 66S--4669.

List of Subjects in 29 CFR Part 1601
Administrative practice and 

procedure, Equal employment 
opportunity, Intergovernmental 
relations.

For the Commission.
Evan J . Kemp, Jr.,
Chairman.

Accordingly., 29 CFR part 1601 is 
amended as follows:

PART 1601— PROCEDURAL 
REGULATIONS

1. The authority citation for pari 1601 
continues to read:

Authority: 42 tT.SC. 2000e to 200Ge-17.

2. Section 1601.16 is amended by 
redesignating paragraph (d) as (e) and 
adding a new paragraph (d) as follows:

§ 1601.16 Access to and production of 
evidence; testimony of witnesses; 
procedure end authority.
* * - *  ■* *

(d) If a person who is served with a 
subpoena does not comply with the 
subpoena and does not petition for its 
revocation or modification pursuant to 
paragraph (b) of this section, the 
General Counsel or his or her designee 
may institute proceedings to enforce the 
subpoena in accordance with the 
provisions of paragraph (c) of this 
section. Likewise, if a person who is 
served with a subpoena petitions for 
revocation or modification of the 
subpoena pursuant to paragraph (b), and 
the Commission issues a final 
determination upholding all or part of 
the subpoena, and the person does not 
comply with the subpoena, the General 
Counsel or his or her designee may 
institute proceedings to enforce the 
subpoena in accordance with paragraph 
(c).
* * :m * •%
[FR Doc. 90-6466 Filed 4-16-90; 8:45 am] 
BILUNG COSE 6S70-06-N

29 CFR Part 1602

Records and Reports

AGENCY: Equal Employment Opportunity 
Commission.
ACTION: Notice of extension (Of deadline 
for filing report.

summary: Notice is hereby given that 
the deadline for filing the 1990 Employer 
Information Report (EEQ-l) required by 
29 CFR 1602.7 is extended from March
31,1990, to September 30,1990. The 
report may be for any payroll period m 
the first or third quarter of the calendar 
year or for any other period that has 
been or is approved by the Commission, 
whichever, is more convenient
EFFECTIVE DATE: April 17,1990.
FOR FURTHER INFORMATION CONTACT: 
Nicholas M. Inzeo, Assistant Legal 
Counsel, at (202) 663-4689, or Joachim 
Nedkere, Director, Program Research 
and Surveys Division, at (202) 663-4958.

For the Commission.
Evan J. Kemp, Jr.,
Chairman.
[FR Doc. 90-8868 Filed 4-16-90; 8:45 am] 
BILLING CODE 87S0-0S-M
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ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 51 

[AD-FRL-3700]

Preparation, Adoption, and Submittal 
of State Implementation Plans; 
Methods for Measurement of PM,0 
Emissions from Stationary Sources

AGENCY: Environmental Protection 
Agency (EPA). 
a c t i o n : Final rule.

s u m m a r y : The EPA has promulgated a 
revised National Ambient Air Quality 
Standard (NAAQS) (53 FR 24634), 
which, depending on the control strategy 
adopted by the State, may require State 
implementation plans (SIPs) to contain 
emission limits for particulate matter 
(PM) with an aerodynamic diameter of 
nominally 10 p.m or less (PMio). Because 
of the need for a source test method for 
PMio, the Agency is adding two PMio 
methods, Methods 201 and 201A, for the 
measurement of in stack PMio emissions 
from stationary sources, to appendix M, 
40 CFR part 51. Appendix M is a newly 
designated repository for recommended 
test methods for SIP’s. The Agency also 
is revising subpart K, 40 CFR part 51, to 
direct States to appendix M and to 
reiterate the fact that each SIP must 
include enforceable test methods with 
each emission limit in the SIP, including 
PMio. The PMio source test method shall 
be Method 201, 201A, or an acceptable 
alternative. If the State intends to 
require the measurement of condensible 
emissions, then an enforceable method 
for the measurement of condensible 
emissions shall also be included in the 
SIP. Today’s action promulgates 
Methods 201 and 201A. The 
promulgation of these methods will give 
States more options in selecting the 
appropriate PMio source test methods in 
order to comply with NAAQS.
DATES: Effective Date: April 17,1990.

Judicial Review. Under section 
307(b)(1) of the Clean Air Act, judicial 
review of the actions taken by this 
notice is available only by the filing of a 
petition for review in the U.S. Court of 
Appeals for the District of Columbia 
Circuit on or before June 18,1990. Under 
section 307(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today’s notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 
requirements.
ADDRESSES: Docket. Docket No. A -88- 
08, containing materials relevant to this 
rulemaking, is available for public 
inspection and copying between 8:30

a.m. and 3:30 p.m., Monday through 
Friday, at EPA’s Air Docket (LE-131), 
Room M -1500,1st Floor, Waterside 
Mall, 401 M Street SW., Washington, DC 
20460. A reasonable fee may be charged 
for copying.
FOR FURTHER INFORMATION CONTACT: 
Roy Huntley or Roger Shigehara, 
Emission Measurement Branch (MD-19), 
Technical Support Division, telephone 
number (919) 541-1060, or Kenneth R. 
Woodard, Air Quality Management 
Division (MD-15), U.S. Environmental 
Protection Agency, Research Triangle 
Park, North Carolina 27711, telephone 
number (919) 541-5697.
SUPPLEMENTARY INFORMATION:

I. The Rulemaking

Section 110 of the Clean Air Act, as 
amended (42 U.S.C. 7410), specifies that 
States are to submit plans for EPA 
approval that provide for the attainment 
and maintenance of emission standards 
through control programs directed at 
sources of the pollutants involved.
Those plans shall include enforceable 
test methods for each emission limit, 
including in-stack PMio and condensible 
emissions, if applicable. The test method 
for in-stack PMio shall be Method 201, 
201 A, or an acceptable alternative.

Although EPA recognized this need on 
the part of the States for test methods 
when it proposed and promulgated the 
PMio standard and the associated 
implementation requirements, EPA did 
not have sufficient time and resources to 
develop a PMio source test method. 
Accordingly, EPA elected to provide 
States and local control agencies and 
the public with guidance on how a 
widely accepted source testing train, 
EPA’s Method 5 train, could be modified 
to measure PMio. Appendix C of the 
PMio SIP Development Guideline gives 
instructions which would allow a person 
knowledgeable in source testing theory 
and methods to adapt a Method 5 train 
for measuring emissions of PMio.

Improved PMio source test 
methodology has since been developed 
and, in order to make this methodology 
available to States, the EPA, in this 
notice, is promulgating two PMio source 
test methods in the Federal Register.
The methods will be published as 
recommended test methods in appendix 
M, which this notice will designate as a 
repository for recommended test 
methods. Recommended test methods 
are methods that are not specifically 
required by Federal regulations, but are 
proposed and promulgated by the EPA 
for use by the States in their SIP’s. 
Appendix M, entitled Recommended 
Test Methods for State Implementation

Plans, will contain methods numbered 
201-299.

This notice also revises subpart K to 
emphasize the requirement that States 
must include enforceable test methods 
in their SIP’s for each emission limit. 
Also, subpart K is revised to direct 
States to appendix M. The first method, 
Method 201 (also known as the Exhaust 
Gas Recycle (EGR) Procedure), uses a 
recycle loop to maintain a constant flow 
rate through a cyclone while 
maintaining isokinetic flow conditions 
at the nozzle. The second method, 
Method 201A [previously known as 
SIM-5 but now called the Constant 
Sampling Rate (CSR) Procedure in this 
action], maintains a constant sampling 
rate through the particle sizing device 
while keeping the anisokinetic errors 
within well defined limits. The EPA 
considers the methods equivalent in 
PMio measurement and is therefore 
promulgating both methods.

In this notice, the EPA has dropped 
the requirement for an out-of-stack filter 
for Methods 201 and 201A. The 
proposed methods with the out-of-stack 
filter were originally intended to 
measure in-stack PMio and condensible 
emissions at a reference temperature.
As promulgated, the methods measure 
only in-stack PMio. However, the EPA 
recognizes that condensible emissions 
are also PMio, and that emissions that 
contribute to ambient PMio 
concentrations are the sum of in-stack 
PMio, as measured by Method 201 or 
201A, and condensible emissions. 
Therefore, for establishing source 
contributions to ambient concentrations 
of PMio for emission inventory purposes, 
EPA recommends that source PMio 
measurement include both in-stack PMio 
and condensible emissions. Condensible 
emissions may be measured by impinger 
analysis methods in combination with 
either PMio method. The EPA intends to 
propose an impinger analysis method, 
named Method 202, in August, 1990. 
Draft copies of Method 202 are 
available.

Secondary PM is formed in the 
atmosphere by chemical reactions 
among chemical pollutants and may also 
exist as ambient PMio but cannot be 
reliably measured.
Technical Problems in PM I0 Emission 
Measurement

The collection of PMio is based on the 
aerodynamic/inertial behavior of 
particles. PMio particulate matter is 
defined as all particles which are 
nominally 10 p,m aerodynamic size and 
smaller. Therefore, two types of 
aerodynamic/inertial particle size 
separators—cascade impactors and
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cyclones—ere most appropriate lor the 
in-stack collection of PMio. Although 
similar principles are involved, when 
compared to each other, each has 
advantages and disadvantages.

Cascade impactors are best suited lor 
determining multiple cut fractions of PM. 
Their technology is developed to the 
point that their performance can 
generally be predicted very well from 
the geometry of the sizing device and 
flow considerations. However, because 
of potential sampling nozzle effects on 
the first stage, calibration is required lor 
PMio sampling. Additionally, each stage 
can collect only a few milligrams of PM 
before particle bounce adversely affects 
collection performance. Omission of 
stages in impactors to reduce the 
number of size fractions and increase 
catch sizes hastens the increase of 
errors due to particle bounce. Because of 
these and other problems, the sampling 
times with cascade impactors are 
relatively short.

Cyclones perform well as single stage 
collectors, do not suffer from problems 
due to particle bounce, and have the 
potential of collecting PM mass in the 
order of grains. However, current 
theories on cyclone operations are not 
as well developed us those for cascade 
impactors and cannot predict with as 
high degree of accuracy the performance 
of cyclones from geometrical and flow 
considerations. This limits the use of 
cyclones to those that have been 
demonstrated to produce the necessary 
particle cut size through empirical 
calibration procedures. The cut size, or 
Df,0, of an inertial sizing device is 
defined here as the aerodynamic 
diameter of a particle that has a 50 
percent probability of capture by the 
device. For both methods, the 
measurement efficiencies for PMio 
particles rise extremely rapidly as 
particle size decreases below 10 pm 
aerodynamic size, and fall extremely 
rapidly as particle size increases above 
10 pm. These compensating 
measurement efficiencies result in the 
proper measurement off PMio emissions 
from stationary sources when the 
devices are operated at a Dso, or cut 
size, of nominally 10 pm aerodynamic 
particle size. Consequently, cyclones 
capable of collecting PMio with 
acceptable sharpness of cut have been 
developed and are currently available 
for both the EGR and CSR sampling 
trains.

Sampling from stacks presents 
challenges when using inertial sizing 
devices. For example, the aerodynamic 
cut size is a function of the flow rate and 
viscosity <of the gas flowing through the 
sizing device. Therefore, the flow rate

through the sizing device must be kept 
at a  constant discrete value to maintain 
the cut size at 10 pm. Since stack 
velocities usually vary from point to 
point, maintaining both isokinetic 
sampling rates and constant sizing 
device flow rates in the sizing device is 
a problem not easily overcome. The two 
PMio methods offer different solutions to 
this problem.

The EGR Procedure. The EGR train 
samples isokinetically at the nozzle tip 
and recycles a filtered, conditioned 
portion of the exhaust sample gas 
through a single stage cyclone, thereby 
maintaining the constant flow rate 
through the cyclone required for a cut 
size of 10 pm. Isokinetic sampling is 
maintained by changing the recycle and 
sample flow rates such that fete 
combined flow always equals the 
required constant flow rate. For 
example, if fee stack gas velocity 
increases, fee tester can increase fee 
nozzle velocity to match fee stack 
velocity by increasing fee sample flow 
rate while simultaneously decreasing 
the recycle flow rate so feat the total 
flow rate through fee cyclone remains 
fee same. Thus, fee recycle capability of 
fee EGR procedure permits fee tester to 
sample isokinetically in the presence of 
variable stack gas velocity while 
maintaining a constant cut size of 10 pm 
in the cyclone.

The EGR sampling train includes a 
meter and flow control console to 
monitor fee sample, recycle, and total 
flow rates throughout fee sampling train. 
The nozzle is constructed to allow for 
fee addition of recycle exhaust gas. The 
sampling protocol is similar to Method 5 
except feat fee required maximum 
number of points in a stack is 12.

The EGR procedure produces two 
fractions called catches. One is fee PM»o 
fraction (PMio catch) and the other is fee 
remainder of fee particulate matter in 
the sample, or fee remaining fraction 
(cyclone catch). Therefore, the total PM 
catch can be calculated by summing fee 
PMio catch and fee cyclone catch.

The EGR sampling train is available 
commercially, however, only one 
company is known presently to 
manufacture the train. The cost is 
approximately $19,000. Application 
guides and description of fee inside 
dimensions of the cyclones and nozzles 
are available from EPA for use by the 
general public. These descriptions could 
be used as aids in fee design of 
sampling trains for use in performance 
of the PMio source test methods.

The CSR Procedure. The CSR sizing 
device can be either a cyclone or a 
cascade impactor. In this procedure, a 
constant sampling rate required for a 10

pm cut size is maintained throughout th<* 
sample traverse. The anisokinetic error 
is kept within acceptable limits by 
specifying a permissible range of 
velocity values for each sampling probe 
nozzle. The nozzle selected is the one 
whose maximum and minimum velocity 
values bracket all of the actual sampling 
point velocities. Often only one nozzle is 
required to complete a sampling run, but 
should fee sampling point velocities 
vary beyond fee specified range of any 
single nozzle, fee use of more than one 
nozzle and sampling train per traverse 
would be necessary.

To add practicality to the procedure, 
the criteria for accepting the results in 
terms of isokinetic variation are more 
liberal than for the EGR procedure. The 
actual isokinetic variation allowed in 
fee CSR method varies with stack gas 
velocity, but ranges from ± 20  to ±40  
percent. Because larger particles are 
more effected by anisokinetic sampling 
error than PMio, the total PM catch may 
not be as accurate as the EGR 
procedure. To account for the effects of 
sampling anisokinetically, fee sampling 
time a t each point is adjusted 
proportionally to the velocity at feat 
point to provide a velocity weighted 
sample.

The CSR procedure uses a standard 
Method 5 sampling train, an in-stack 
glass fiber filter, and an inertial sizing 
device, either a cyclone or a cascade 
impactor. The «cascade impactors will 
have to be calibrated for this procedure. 
The approximate cost of a calibrated 
impactor, pre-collector, and 11 nozzles is 
$8,000. The approxima te cost ¡of a PMt© 
cyclone and 11 nozzles is $3,000.

II. Public Participation
The opportunity to hold a public 

hearing on July 21,1989 at 10 a.m. was 
presented in the proposal notice, but no 
one desired to make an oral 
presentation. The public comment 
period was from June 6,1989 to August
25,1989. Eleven letters were received.
III. Significant Comments and Changes 
to the Test Methods

Interested parties were advised by a 
Notice of Proposed Rulemaking (54 FR 
24213) of fee Agency’s  intention to 
promulgate methods to measure PMio 
source emissions. The comment period 
extended from June 6,1989 to August 21, 
1989. Eleven comment letters were 
received.

Commenters included five trade 
associations, three local air pollution 
control agencies, two chemical 
companies, and one environmental 
consulting firm. The major comments 
and responses are summarized below.
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Four commenters objected to the use 
of the out-of-9tack filter because the 
weight of the heavy sampling apparatus 
(cyclone, nozzle, pitot, and filter holder) 
would break a conventional Method 5- 
type glass liner. Another commenter 
objected to the 248 °F temperature 
requirement of the out-of-stack filter and 
recommended that the out-of-stack filter 
temperature be 320 °F for subpart D, Da, 
Db, and J sources, as presently allowed 
for total mass determination. Another 
commenter suggested that the total 
pressure drop across the system with 
two filters was so large that the pump 
may not be able to maintain an 
isokinetic sampling rate.

As stated earlier, the EPA has 
dropped the requirement for an out-of
stack filter for Methods 201 and 201A 
because the development of a 
condensible PM method is near 
completion. As promulgated, the 
methods measure only in-stack PMio. 
However, the EPA recognizes that 
condensible emissions are also PMio, 
and that emissions that contribute to 
ambient PM10 concentrations are the 
sum of in-stack PMio, as measured by 
Method 201 or 201A, and condensible 
emissions. Therefore, for establishing 
source contributions to ambient 
concentrations of PMio for emission 
inventory purposes, EPA recommends 
that source PMio measurement include 
both in-stack PMio and condensible 
emissions. Condensible emissions may 
be measured by impinger analysis 
methods in combination with either 
PMio method.

Two commenters are concerned about 
how well the methods compare to each 
other. Several commenters are 
concerned about operator error and the 
accuracy and precision of the two 
methods and suggest collaborative 
testing.

Methods 201 and 201A were 
compared directly to each other by 
coincidental source sampling in which 
the two sampling trains were operated 
side by side in the same stack. 
Comparability is within 16 percent and 
normal distribution was shown as the 
methods alternated in sign compared to 
each other. Precision of Methods 201 
and 201A was established by operating 
at least two EGR trains coincidentally 
and two CSR trains similarly. The 
precision of the methods were equal to 
or better than those reported for 
Methods 5 and 17.

One commenter thinks that EPA 
should define “example test methods” 
that are to be in part 51, appendix M, 
and two commenters are concerned 
about what the EPA considers an 
acceptable alternative.

“Example test methods” in appendix 
M are test methods that have completed 
the normal promulgation procedures for 
EPA test methods and are recommended 
for use by states in their SIP’s. Based on 
this comment, the EPA has changed the 
designation of the test methods in 
appendix M from "example” test 
methods to “recommended” test 
methods.

The acceptability of an alternative 
method to any EPA method is a 
determination made by the 
Administrator. Guidelines for 
determining the acceptability of 
alternative methods are available and 
can be obtained from Roy Huntley, 
Emission Measurement Branch (MD-19), 
Technical Support Division, U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone number (919) 541-1060.

Another commenter said that using 
Method 5 and an assumed PMio ratio 
would be cheaper than a direct 
measurement of PMio and should be 
allowed by the EPA.

The EPA does not anticipate that the 
cost of a PMio emission test will be 
substantially higher than a Method 5 
emission test.

One commenter notes the 6 inch 
sampling port requirement of both PMio 
methods and recommends that EPA 
limit the use of Method 201 to stacks 
having diameters of 12 inches or greater. 
As an alternative, EPA should allow the 
use of California Air Resources Board 
(CARB) Method 501, which is reportedly 
effective for use on stacks with 
diameters as small as 4 inches.

According to EPA Method 2, velocity 
measurement error due to blockage 
becomes significant when the cross- 
sectional area of the sampling apparatus 
is 3 percent or greater of the stack cross- 
sectional area. This guidance is the 
same for CARB Method 501 and EPA 
Methods 201 and 201A. Using this 
criteria and the currently available EGR 
and CSR sampling apparatus, the 
minimum stack diameter that can be 
tested without significant error due to 
blockage is approximately 30 inches. 
Smaller diameter stacks can be sampled 
by using Method 2C to measure point 
velocity.

Several commenters were concerned 
that the methods cannot accurately 
measure PMio in stacks with entrained 
moisture droplets.

The PMio methods are not 
recommended for stacks with entrained 
moisture droplets because water drops 
larger than PMio, which are captured by 
the PMio cyclone, may contain particles 
which normally would be counted as 
PMio. Thus, PMio measurements in

stacks with entrained moisture may 
have a low bias with respect to PMio 
emissions.

One commenter preferred to 
determine PMio emissions by measuring 
the PMio fraction by an impactor and the 
total mass emissions by Method 5, 
obtaining the PMio mass emissions by 
multiplying the fraction of PMio by the 
total emissions.

The EPA does not consider this 
method acceptable. The impactor 
method determines the in-stack PMio 
fraction and Method 5 determines the 
total particulate matter at a reference 
temperature, usually 248 °F. The in-stack 
impactor measures PMio that exists in 
the stack and does not measure the 
extra PMio that condenses and is 
collected in the probe and on the out-of
stack filter. Multiplying an in-stack PMio 
fraction by a total mass determined by 
Method 5 would typically give a low 
bias for PMio emissions, unless the stack 
temperature was 248 °F or less.

One commenter suggested that the 
sizing device be removed prior to the 
post test leak-check because the release 
of the vacuum will disturb the sample.

Both methods have been changed to 
allow the tester the option of removing 
the sizing device prior to the post test 
leak-check. However, if this option is 
chosen, then a leak-check of the entire 
train, including the sizing device, is 
required immediately prior to each run.

One commenter notes that existing 
cascade impactors do not meet EPA 
specifications and concludes that 
cascade impactors should not be 
allowed as an option in Method 201A 
until extensive recalibration has been 
performed.

The EPA agrees with the commenter 
and has included the calibration 
procedure for cascade impactors in 
Method 201A.

Another possible source of error cited 
by one commenter is that the PMio 
methods collect and measure only 50 
percent of the particles 10 pm in 
diameter.

For both methods, the measurement 
efficiencies for PMio particles rise 
extremely rapidly as particle size 
decreases below 10 pm aeordynamic 
size, and fall extremely rapidly as 
particle size increases above 10 pm. 
These compensating measurement 
efficiencies result in the proper 
measurement for PMio emissions from 
stationary sources when the devices are 
operated to produce a cut point (Dso) of 
nominally 10 pm aerodynamic particle 
size.

Concern was expressed about the fact 
that use of dry recycle gas can cause 
wet particles to shrink, thus causing
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them to be erroneously measured as 
PMio.

Drying and shrinking is not thought to 
be a problem. Should it'be considered a 
problem, the tester could choose Method 
201A in which there is no recycle gas.

Another commenter said that the use 
of recycle gas increases velocity in the 
cyclone which Gould cause friable 
particles to break up, becoming PMio.

Prior to size classification by a PMio 
cyclone, there is no known or suspected 
mechanism by which friable particles, 
should they exist, may break up. When 
particles greater than 10 p,m 
aerodynamic size reach the cyclone wall 
due to their inertia, they are collected.

One commenter said that no 
consideration is made in either method 
of the gas density, gas viscosity, or of 
the density of the particulate matter 
being measured.

Gas density and viscosity are 
compensated for in the calculations for 
both PMio methods. Because the 
aerodynamic diameter of PMio 
emissions is used in both PMio methods, 
determination of particle densities, 
volumes, or shapes is not necessary and 
would be redundant.

Another commenter said if the PMio 
measurement is made downstream of an 
electrostatic precipita ter (ESP), then the 
particles will carry an electric charge 
and the measurement of PMio by these 
methods will be affected.

The effect of an ESP on particle sizing 
when using Method 201 or 201A is 
considered to be negligible.

There was concern by the commenterà 
that the particulate matter may settle 
out inside the sample train.

The trains have been calibrated with 
test aerosols and the relative accuracies 
to each other have been established. 
These tests results and the operation 
principles of both methods have shown 
that “settling” is not a problem. The 
particles travel only 1.5 to 3 in. (nozzle 
length) prior to size classification by the 
trains.
IV. Administrative

The docket is an organized and 
complète file of all the information 
considered by EPA in the development 
of this rulemaking. The docket is a 
dynamic file since material is added 
throughout the rulemaking development. 
The docketing system is intended to 
allow members of the public and 
industries involved to identify readily 
and locate documents so that they can 
effectively participate in the rulemaking 
process. Along with the statement of 
basis and purpose of the proposed and 
promulgated test method revisions and 
EPA responses to significant comments, 
the contents of the docket, except for 
interagency review materials, will serve

as the record in case of judicial review 
(section 307(d)(7)(A)).

Under Executive Order 12291, EPA is 
required to judge whether a regulation is 
a “major rule" and, therefore, subject to 
the requirements of a regulatory impact 
analysis. The Agency has determined 
that this regulation would result in none 
of the adverse economic effects set forth 
in section 1 of the Order as grounds for 
finding a regulation to be a “major rule.” 
The Agency has, therefore, concluded 
that this regulation is not a “major rule" 
under Executive Order 12291.

The Regulatory Flexibility Act (RFA) 
of 1980 requires the identification of 
potentially adverse impacts of Federal 
regulations upon small business entities. 
The Act specifically requires the 
completion of a RFA analysis in those 
instances where small business impacts 
are possible. Because this rulemaking 
imposes no adverse economic impacts, 
an analysis has not been conducted.

List of Subjects in 40 CFR Part 51

Administrative practice and 
procedure, Air pollution control, Carbon 
monoxide, Intergovernmental relations, 
Lead, Nitrogen dioxide, Ozone, 
Particulate matter, Reporting and 
recordkeeping requirements, Sulfur 
oxides, Volatile organic compounds.

Dated: March 22,1990.
William K. Reilly,
Administrator.

The EPA amends title 40, chapter I, 
part 51 of the Code of Federal 
Regulations as follows:

PART 51— [AMENDED]

1. The authority citation for part 51 is 
revised to read as follows:

Authority: 42 U.S.C. 7401(b)(1), 7410, 7470- 
7479, 7501-7508, and 7601(a), unless 
otherwise noted.

2. Subpart K, § 51.212 is amended by 
adding paragraph (c) to read as follows:

§ 51.212 Testing, inspection, enforcement, 
and complaints.
*  *  *  *  *

(c) Enforceable test methods for each 
emission limit specified in the plan. As 
an enforceable method, States may use:

(1) Any of the appropriate methods in 
appendix M to this part, Recommended 
Test Methods for State Implementation 
Plans: or

(2) An alternative method following 
review and approval of that method by 
the Administrator: or

(3) Any appropriate method in 
appendix A to 40 CFR part 60.

3. Appendix M is added to part 51 to 
read as follows:

Appendix M—Recommended Test 
Methods for State Implementation Plans

Method 201—Determination of PMio 
Emissions (Exhaust Gas Recycle Procedure).

Method 201A—Determination of PMio 
Emissions (Constant Sampling Rate 
Procedure).

Presented herein are recommended test 
methods for measuring air pollutants 
emanating from an emission source. They are 
provided for States to use in their plans to 
meet the requirements of Subpart K—Source 
Surveillance.

The State may also choose to adopt other 
methods to meet the requirements of Subpart 
K of this part, subject to the normal plan 
review process.

The State may also meet the requirements 
of Subpart K of this part by adopting, again 
subject to the normal plan review process, 
any of the relevant methods in appendix A to 
40 CFR part 60.

Method 201—Determination of PMio 
Emissions

(Exhaust Gas Recycle Procedure)

1. A pp licab ility  an d P rinciple
1.1 Applicability. This method applies to 

the in-stack measurement of particulate 
matter (PM) emissions equal to or less than 
an aerodynamic diameter of nominally 10 pm 
(PMio) from stationary sources. The EPA 
recognizes that condensible emissions not 
collected by an in-stack method are also 
PMio, and that emissions that contribute to 
ambient PMio levels are the sum of 
condensible emissions and emissions 
measured by an in-stack PMio method, such 
as this method or Method 201A. Therefore, 
for establishing source contributions to 
ambient levels of PMio, such as for emission 
inventory purposes, EPA suggests that source 
PMio measurement include both in-stack PMio 
and condensible emissions. Condensible 
missions may be measured by an impinger 
analysis in combination with this method.

1.2 Principle. A gas sample is 
isokinetically extracted from the source. An 
in-stack cyclone is used to separate PM 
greater than PMio, and an in-stack glass fiber 
filter is used to collect the PMio. To maintain 
isokinetic flow rate conditions at the tip of 
the probe and a constant flow rate through 
the cyclone, a clean, dried portion of the 
sample gas at stack temperature is recycled 
into the nozzle. The particulate mass is 
determined gravimetrically after removal of 
uncombined water.

2. A pparatus -
Note: Method 5 as cited in this method 

refers to the method in 40 CFR part 60, 
appendix A.

2.1 Sampling Train. A schematic of the 
exhaust of the exhaust gas recycle (EGR) 
train is shown in Figure 1 of this method.

2.1.1 Nozzle with Recycle Attachment. 
Stainless steel (316 or equivalent) with a 
sharp tapered leading edge, and recycle 
attachment welded directly on the side of the 
nozzle (see schematic in Figure 2 of this 
method). The angle of the taper shall be on 
the outside. Use only straight sampling 
nozzles. “Gooseneck” or other nozzle
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extensions designed to turn the sample gas 
flow 90°, as in Method 5 are not acceptable. 
Locate a thermocouple in the recycle 
attachment to measure the temperature of the 
recycle gas as shown in Figure 3 of this 
method. The recycle attachment shall be 
made of stainless steel and shall be 
connected to the probe and nozzle with 
stainless steel fittings. Two nozzle sizes, e.g.,
0.125 and 0.160 in., should be available to 
allow isokinetic sampling to be conducted 
over a range of flow rates. Calibrate each 
nozzle as described in Method 5, Section 5.1.

2.1.2 PMio Sizer. Cyclone, meeting the 
specifications in Section 5.7 of this method.

2.1.3 Filter Holder, 63mm, stainless steel. 
An Andersen filter, part number SE274, has 
been found to be acceptable for the in-stack 
filter.
Note: Mention of trade names or specific 
products does not constitute endorsement by 
the Environmental Protection Agency.

2.1.4 Pitot Tube. Same as in Method 5, 
Section 2.1.3. Attach the pitot to the pitot 
lines with stainless steel fittings and to the 
cyclone in a configuration similar to that 
shown in Figure 3 of this method. The pitot 
lines shall be made of heat resistant material 
and attached to the probe with stainless steel 
fittings.

2.1.5 EGR Probe. Stainless steel,
15.9-mm (%-in.) ID tubing with a probe 
liner, stainless steel 9.53-mm (%-in.) ID 
stainless steel recycle tubing, two 6.35-mm
( Vi-in.) ID stainless steel tubing for the pitot 
tube extensions, three thermocouple leads, 
and one power lead, all contained by 
stainless steel tubing with a diameter of 
approximately 51 mm (2.0 in.). Design 
considerations should include minimum 
weight construction materials sufficient for 
probe structural strength. Wrap the sample 
and recycle tubes with a heating tape to heat 
the sample and recycle gases to stack 
temperature.

2.1.6 Condenser. Same as in Method 5, 
Section 2.1.7.

2.1.7 Umbilical Connector. Flexible tubing 
with thermocouple and power leads of 
sufficient length to connect probe to meter 
and flow control console.

2.1.8 Vacuum Pump. Leak-tight, oil-less, 
noncontaminating, with an absolute filter, 
“HEPA” type, at the pump exit. A Gast Model 
0522-V103 G18DX pump has been found to be 
satisfactory.

2.1.9 Meter and Flow Control Console. 
System consisting of a dry gas meter and 
calibrated orifice for measuring sample flow 
rate and capable of measuring vohime to ± 2  
percent, calibrated laminar flow elements 
(LFE’s) or equivalent for measuring total and 
sample flow rates, probe heater control, and 
manometers and magnehelic gauges (as 
shown in Figures 4 and 5 of this method), or 
equivalent. Temperatures needed for 
calculations include stack, recycle, probe, dry 
gas meter, Alter, and total flow. Flow 
measurements include velocity head (Ap), 
orifice differential pressure (AH), total flow, 
recycle flow, and total back-pressure through 
the system.

2.1.10 Barometer. Same as in Method 5, 
Section 2.1.9.

2.1.11 Rubber Tubing. 035-mm (V»-in.)
ID flexible rubber tubing.
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2J2 Sample Recovery.
2.2.1 Nozzle, Cyclone, and Filter Holder 

Brushes. Nylon bristle brushes property sized 
and shaped for cleaning the nozzle, cyclone, 
filter holder, and probe or probe liner, with 
stainless steel wire shafts and handles.

2.2.2 Wash Bottles, Glass Sample Storage 
Containers, Petri Dishes, Graduated Cylinder 
and Balance, Plastic Storage Containers, and 
Funnels. Same as Method 5, Sections 2.2.2 
through 2.2.6 and 2.2M, respectively.

2J3 Analysis. Same a9 in Method 5,
Section 2.3.

3. R eagen ts
The reagents used in sampling, sample 

recovery, and analysis are the same as that 
specified in Method 5, Sections 3.1,3.2, and 
3.3, respectively.

4. P rocedure
4.1 Sampling. The complexity of this 

method is such that, in order to obtain 
reliable results, testers should be trained and 
experienced with the test procedures.

4.1.1 Pretest Preparation. Same as in 
Method 5, Section 4.1.1.

4.1.2 Preliminary Determinations. Same as 
Method 5, Section 4.1.2, except use the 
directions on nozzle size selection in this 
section. Use of the ECR method may require 
a  minimum sampling port diameter of 0.2 m (6 
in.). Also, the required maximum number of 
sample traverse points at any location shall 
be 12.

4.1.2.1 The cyclone and filter holder must 
be in-stack or at stack temperature during 
sampling. The blockage effects of the EGR 
sampling assembly will be minimal if the 
cross-sectional area of the sampling 
assembly is 3 percent or less of the cross- 
sectional area of the duct and a pitot 
coefficient of 0.84 may be assigned to the 
pitot. If the cross-sectional area of the 
assembly is greater than 3 percent of the 
cross-sectional area of the duct, then either 
determine the pitot coefficient at sampling 
conditions or use a standard pitot with a 
known coefficient in a configuration with the 
EGR sampling assembly such that flow 
disturbances are minimized.

4.1.2.2 Construct a setup of pressure drops 
for various Ap’s and temperatures. A 
computer is useful for these calculations. An 
example of the output of the EGR setup 
program is shown in Figure 6 of this method, 
and directions on its use are in section 4.1.5.2 
of this method. Computer programs, written 
in IBM BASIC computer language, to do these 
types of setup and reduction calculations for 
the EGR procedure, are available through the 
National Technical Information Services 
(NTIS), Accession number PB90-500000,5285 
Port Royal Road, Springfield, Virginia 22161.

4.1.2.3 The EGR setup program allows the 
tester to select the nozzle size based on 
anticipated average stack conditions and 
prints a setup sheet for field use. The amount 
of recycle through the nozzle should be 
between 10 and 80 percent. Inputs for the 
EGR setup program are stack temperature 
(minimum, maximum, and average), stack 
velocity (minimum, maximum, and average), 
atmospheric pressure, stack static pressure, 
meter box temperature, stack moisture, 
percent 0z, and percent COa in the stack gas.

pitot coefficient (Cp), orifice A He, flow rate 
measurement calibration values [slope (m) 
and y-intercept (b) of the calibration curve), 
and the number of nozzles available and their 
diameters.

4.1.2.4 A less rigorous calculation for the 
setup sheet can be done manually using the 
equations on the example worksheets in 
Figures 7.8, and 9 of this method, or by a 
Hewlett-Packard HP41 calculator using the 
program provided in appendix D of the EGR 
operators manual, entitled Applications 
Guide for Source PMu¡ Exhaust Gas Recycle 
Sampling System. This calculation uses an 
approximation of the total flow rate and 
agrees within 1 percent of the exact solution 
for pressure drops at stack temperatures from 
38 to 260 ®C (100 to 500 °F) and stack moisture 
up to 50 percent. Also, the example 
worksheets use a constant stack temperature 
in the calculation, ingoring the complicated 
temperature dependence from all three 
pressure drop equations. Errors for this at 
stack temperatures ± 2 8  ®C (± 5 0  °F) of the 
temperature used in the setup calculations 
are within 5 percent for flow rate and within 
5 percent for cyclone cut size.

4.1.2.5 Hie pressure upstream of the LFE's 
is assumed to be constant at 0.6 in. Hg in the 
EGR setup calculations.

4.1.2.6 The setup sheet constructed using 
this procedure shall be similar to Figure 6 of 
this method. Inputs needed for the calculation 
are the same as for the setup computer 
except that stack velocities are not needed.

4.1.3 Preparation of Collection Train.
Same as in Method 5, Section 4.1.3, except 
use the following directions to set up the 
train.

4.1.3.1 Assemble the EGR sampling 
device, and attach it to probe as shown in 
Figure 3 of this method. If stack temperatures 
exceed 260 *C (500 *F). then assemble the 
EGR cyclone without the O-ring and reduce 
the vacuum requirement to 130 mm Hg (5.0 in. 
Hg) in the leak-check procedure in Section
4.1.4.3.2 of this method.

4.1.3.2 Connect the proble directly to the 
filter holder and condenser as in Method 5. 
Connect the condenser and probe to the 
meter and flow control console with the 
umbilical connector. Mug in the pump and 
attach pump lines to the meter and flow 
control console.

4.1.4 Leak-Check Procedure. The leak- 
check for the EGR Method consists of two 
parts: the" sample-side and the recycle-side. 
The sample-side leak-check is required at the 
beginning of the run with the cyclone 
attached, and after the run with the cyclone 
removed. The cyclone is removed before the 
post-test leak-check to prevent any 
disturbance of the collected sample prior to 
analysis. The recycle-side leak-check tests 
the leak tight integrity of the recycle 
components and is required prior to the first 
test run and after each shipment.

4.1.4.1 Pretest Leak-Check. A pretest leak- 
check of the entire sample-side, including the 
cyclone and nozzle, is required. Use the leak- 
check procedure in Section 4.1.4 J  of this 
method to conduct a pretest leak-check.

4.1.4.2 Leak-Checks During Sample Run. 
Same as in Method 5, Section 4.I.4.I.
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4.1.4.3 Post-Test Leak-Check. A leak- 
check is required at the conclusion of each 
sampling run. Remove the cyclone before the 
leak-check to prevent the vacuum created by 
the cooling of the probe from disturbing the 
collected sample and use the following 
procedure to conduct a post-test leak-check.

4.1.4.3.1 The sample-side leak-check is 
performed as follows: After removing the 
cyclone, seal the probe with a leak-tight 
stopper. Before starting pump, close the 
coarse total valve and both recycle valves, 
and open completely the sample back 
pressure valve and the fine total valve. After 
turning the pump on, partially open the 
coarse total valve slowly to prevent a surge 
in the manometer. Adjust the vacuum to at 
least 381 mm Hg (15.0 in. Hg) with the fine 
total valve. If the desired vacuum is 
exceeded, either leak-check at this higher 
vacuum or end the leak-check as shown 
below and start over.
Caution: Do not decrease the vacuum with 
any of the valves. This may cause a rupture 
of the filter.
Note: A lower vacuum may be used, provided 
that it is not exceeded during the test.

4.1.4.3.2 Leak rates in excess of 0.00057 
m3/min (0.020 ft3/min) are unacceptable. If 
the leak rate is too high, void the sampling 
run.

4.1.4.3.3 To complete the leak-check, 
slowly remove the stopper from the nozzle 
until the vacuum is near zero, then 
immediately turn off the pump. This 
procedure sequence prevents a pressure 
surge in the manometer fluid and rupture of 
the filter.

4.1.4.3.4 The recycle-side leak-check is 
performed as follows: Close the coarse and 
fine total valves and sample back pressure 
valve. Plug the sample inlet at the meter box. 
Turn on the power and the pump, close the 
recycle valves, and open the total flow 
valves. Adjust the total flow fine adjust valve 
until a vacuum of 25 inches of mercury is 
achieved. If the desired vacuum is exceeded, 
either leak-check at this higher vacuum, or 
end the leak-check and start over. Minimum 
acceptable leak rates are the same as for the 
sample-side. If the leak rate is too high, void 
the sampling run.

4.1.5 EGR Train Operation. Same as in 
Method 5, Section 4.1.5, except omit 
references to nomographs and 
recommendations about changing the filter 
assembly during a run.

4.1.5.1 Record the data required on a data 
sheet such as the one shown in Figure 10 of 
this method. Make periodic checks of the 
manometer level and zero to ensure correct 
AH and Ap values. An acceptable procedure 
for checking the zero is to equalize the 
pressure at both ends of the manometer by 
pulling off the tubing, allowing the fluid to 
equilibrate and, if necessary, to re-zero. 
Maintain the probe temperature to within
11 °C (20 °F) of stack temperature.

4.1.5.2 The procedure for using the 
example EGR setup sheet is as follows: 
Obtain a stack velocity reading from the pitot 
manometer (Ap), and find this value on the 
ordinate axis of the setup sheet. Find the 
stack temperature on the abscissa. Where 
these two values intersect are the differential 
pressures necessary to achieve isokineticity

and 10 pm  cut size (interpolation may be 
necessary).

4.1.5.3 The top three numbers are 
differential pressures (in. H2O), and the 
bottom number is the percent recycle at these 
flow settings. Adjust the total flow rate 
valves, coarse and fine, to the sample value 
(AH) on the setup sheet, and the recycle flow 
rate valves, coarse and fine, to the recycle 
flow on the setup sheet.

4.1.5.4 For startup of the EGR sample 
train, the following procedure is 
recommended. Preheat the cyclone in the 
stack for 30 minutes. Close both the sample 
and recycle coarse valves. Open the fine 
total, fine recycle, and sample back pressure 
valves halfway. Ensure that the nozzle is 
properly aligned with the sample stream. 
After noting the Ap and stack temperature, 
select the appropriate AH and recycle from 
the EGR setup sheet. Start the pump and 
timing device simultaneously. Immediately 
open both the coarse total and the coarse 
recycle valves slowly to obtain the 
approximate desired values. Adjust both the 
fine total and the fine recycle valves to 
achieve more precisely the desired values. In 
the EGR flow system, adjustment of either 
valve will result in a change in both total and 
recycle flow rates, and a slight iteration 
between the total and recycle valves may be 
necessary. Because the sample back pressure 
valve controls the total flow rate through the 
system, it may be necessary to adjust this 
valve in order to obtain the correct flow rate.

Note: Isokinetic sampling and proper 
operation of the cyclone are not achieved 
unless the correct AH and recycle flow rates 
are maintained.

4.1.5.5 During the test run, monitor the 
probe and filter temperatures periodically, 
and make adjustments as necessary to 
maintain the desired temperatures. If the 
sample loading is high, the filter may begin to 
blind or the cyclone may clog. The filter or 
the cyclone may be replaced during the 
sample run. Before changing the filter or 
cyclone, conduct a leak-check (Section 4.1.4.2 
of this method). The total particulate mass 
shall be the sum of all cyclone and the filter 
catch during the run. Monitor stack 
temperature and Ap periodically, and make 
the necessary adjustments in sampling and 
recycle flow rates to maintain isokinetic 
sampling and the proper flow rate through the 
cyclone. At the end of the run, turn off the 
pump, close the coarse total valve, and 
record the final dry gas meter reading. 
Remove the probe from the stack, and 
conduct a post-test leak-check as outlined in 
Section 4.1.4.3 of this method.

4.1.6 Calculation of Percent Isokinetic 
Rate and Aerodynamic Cut Size. Calculate 
percent isokinetic rate and the aerodynamic 
cut size (Dso) (see Calculations, Section 6 of 
this method) to determine whether the test 
was valid or another test run should be made. 
If there was difficult in maintaining isokinetic 
rates or a DSo of 10 |xm because of source 
conditions, the Administrator may be 
consulted for possible variance.

4.2 Sample Recovery. Allow the probe to 
cool. When the probe can be safely handled, 
wipe off all external PM adhering to the 
outside of the nozzle, cyclone, and nozzle 
attachment, and place a cap over the nozzle

to prevent losing or gaining PM. Do not cap 
the nozzle tip tightly while the sampling train 
is cooling, as this action would create a 
vacuum in the filter holder. Disconnect the 
probe from the umbilical connector, and take 
the probe to the cleanup site. Sample 
recovery should be conducted in a dry indoor 
area or, if outside, in an area protected from 
wind and free of dust. Cap the ends of the 
impingers and carry them to the cleanup site. 
Inspect the components of the train prior to 
and during disassembly to note any abnormal 
conditions. Disconnect the pitot from the 
cyclone. Remove the cyclone from the probe. 
Recover the sample as follows:

4.2.1 C ontainer N um ber 1 (Filter). The 
recovery shall be the same as that for 
Container Number 1 in Method 5, Section 4.2.

4.2.2 C ontainer N um ber 2  (Cyclone or 
Large PM Catch). The cyclone must be 
disassembled and the nozzle removed in 
order to recover the large PM catch. 
Quantitatively recover the PM from the 
interior surfaces of the nozzle and the 
cyclone, excluding the “turn around" cup and 
the interior surfaces of the exit tube. The 
recovery shall be the same as that for 
Container Number 2 in Method 5, Section 4.2.

4.2.3 C ontainer N um ber 3  (PM10). 
Quantitatively recover the PM from all of the 
surfaces from cyclone exit to the front half of 
the in-stack filter holder, including the “turn 
around” cup and the interior of the exit tube. 
The recovery shall be the same as that for 
Container Number 2 in Method 5, Section 4.2.

4.2.4 C ontainer N um ber 4 (Silica Gel). 
Same as that for Container Number 3 in 
Method 5, Section 4.2.

4.2.5 Im pinger W ater. Same as in Method 
5, Section 4.2, under “Impinger Water.”

4.3 Analysis. Same as in Method 5, 
Section 4.3, except handle EGR Container 
Numbers 1 and 2 like Container Number 1 in 
Method 5, EGR Container Numbers 3, 4, and 5 
like Container Number 3 in Method 5, and 
EGR Container Number 6 like Container 
Number 3 in Method 5. Use Figure 11 of this 
method to record the weights of PM collected.

4.4 Quality Control Procedures. Same as 
in Method 5, Section 4.4.

5. C alibration
Maintain an accurate laboratory log of all 

calibrations.
5.1 Probe Nozzle. Same as in Method 5, 

Section 5.1.
5.2 Pitot Tube. Same as in Method 5, 

Section 5.2.
5.3 Meter and Flow Control Console.
5.3.1 Dry Gas Meter. Same as in Method 

5, Section 5.3.
5.3.2 LFE Gauges. Calibrate the recycle, 

total, and inlet total LFE gauges with a 
manometer. Read and record flow rates at 10, 
50, and 90 percent of full scale on the total 
and recycle pressure gauges. Read and record 
flow rates at 10, 20, and 30 percent of full 
scale on the inlet total LFE pressure gauge. 
Record the total and recycle readings to the 
nearest 0.3 mm (0.01 in.). Record the inlet 
total LFE readings to the nearest 3 mm (0.1 
in.). Make three separate measurements at 
each setting and calculate the average. The 
maximum difference between the average 
pressure reading and the average manometer
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reading shall not exceed 1 mm (0.05 in.). If the 
differences exceed the limit specified, adjust 
or replace the pressure gauge. After each 
field use, check the calibration of the 
pressure gauges.

5.3.3 Total LFE. Same as the metering 
system in Method 5, Section 5.3.

5.3.4 Recycle LFE. Same as the metering 
system in Method 5, Section 5.3, except 
completely close both the coarse and fine 
recycle valves.

5.4 Probe Heater. Connect the probe to 
the meter and flow control console with the 
umbilical connector. Insert a thermocouple 
into the probe sample line approximately half 
the length of the probe sample line. Calibrate 
the probe heater at 66 *C (150 ®F), 121 °C 
(250 °F), and 177 *C (350 *F). Turn on the 
power, and set the probe heater to the 
specified temperature. Allow the heater to 
equilibrate, and record the thermocouple 
temperature and the meter and flow control 
console temperature to the nearest 0.5 “C
(1 °F). The two temperatures should agree 
within 5.5 *C (10 *F). If this agreement is not 
met, adjust or replace the probe heater 
controller.

5.5 Temperature Gauges. Connect all 
thermocouples, and let the meter and flow 
contol console equilibrate to ambient 
temperature. All thermocouples shall agree to 
within 1.1 °C (2.0 °F) with a standard 
mercury-in-glass thermometer. Replace 
defective thermocouples.

5.6 Barometer. Calibrate against a 
standard mercury-m-glass barometer.

5.7 Probe Cyclone and Nozzle 
Combinations. H ie probe cyclone and nozzle 
combinations need not be calibrated if the 
cyclone meets the design specifications in 
Figure 12 of this method and the nozzle meets 
the design specifications in appendix B of the 
Application Guide for the Source PM to 
Exhaust Gas Recycle Sampling System, EPA/ 
600/3-83-058. This document may be 
obtained from Roy Huntley at (919) 541-1060. 
If the nozzles do not meet the design 
specifications, then test the cyclone and 
nozzle combination for conformity with the 
performance specifications (PS’s) in Table 1 
of this method. The purpose of the PS tests is 
to determine if the cyclone’s sharpness of cut 
meets minimum performance criteria. If the 
cyclone does not meet design specifications, 
then, in addition to the cyclone and nozzle 
combination conforming to the PS’s, calibrate 
the cyclone and determine the relationship

if <r exceeds 0.10, repeat the replicate runs.
5.7.S.4 Using the cyclone flow rate that 

produces Dso for 10 pm, measure the overall 
efficiency of the cyclone and nozzle, E *  at the 
particle sizes and nominal gas velocities in 
Table 2 of this method using this following 
procedure.

between flow rate, gas viscosity, and gas 
density. Use the procedures in Section 5.7.5 of 
this method to conduct PS tests and the 
procedures in Section 5.8 of this method to 
calibrate the cyclone. Conduct the PS tests in 
a wind tunnel described in Section 5.7.1 of 
this method and using a particle generation 
system described in Section 5.7.2 of this 
method. Use five particle sizes and three 
wind velocities as listed in Table 2 of this 
method. Perform a minimum of three replicate 
measurements of collection efficiency for 
each of the 15 conditions listed, for a 
minimum of 45 measurements.

5.7.1 Wind Tunnel. Perform calibration 
and PS tests in a wind tunnel (or equivalent 
test apparatus) capable of establishing and 
maintaining the required gas stream 
volocities within 10 percent.

5.7.2 Particle Generation System. The 
particle generation system shall be capable of 
producing solid monodispersed dye particles 
with the mass median aerodynamic 
diameters specified in Table 2 of this method. 
The particle size distribution verification 
should be performed on an integrated sample 
obtained during the sampling period of each 
test. An acceptable alternative is to verify the 
size distribution of samples obtained before 
and after each test, with both samples 
required to meet the diameter and 
monodispersity requirements for an 
acceptable test run.

5.7.2.1 Establish the size of the solid dye 
particles delivered to the test section of the 
wind tunnel using the operating parameters 
of the particle generation system, and verify 
the size during the tests by microscopic 
examination of samples of the particles 
collected on a membrane filter. The particle 
size, as established by the operating 
parameters of the generation system, shall be 
within the tolerance specified in Table 2 of 
this method. The precision of the particle size 
verification technique shall be at least ±0 .5  
pm, and the particle size determined by the 
verification technique shall not differ by more 
than 10 percent from that established by the 
operating parameters of the particle 
generation system.

5.7.2.2 Certify the monodispersity of the 
particles for each test either by microscopic 
inspection of collected particles on filters or 
by other suitable monitoring techniques such 
as an optical particle counter followed by a 
multichannel pulse height analyzer. If the 
proportion of multiplets and satellites in a "

fE i*+ E **± & 2) _ (Ei+ Et Ej) •4

5.7.5.5 Set the air velocity m the wind 
tunnel to one of the nominal gas velocities 
from Table 2 of this method. Establish 
isokinetic sampling conditions and the 
correct flow rate through the sampler 
(cyclone and nozzle) using recycle capacity 
so that the Dm is 10 pm . Sample long enough 
to obtain ± 5  percent precision on the total

aerosol exceeds 10 percent by mass, the 
particle generation system is unacceptable 
for purposes of this test. Multiplets are 
particles that are agglomerated, and satellites 
are particles that are smaller than the 
specified size range.

5.7.3 Schematic Drawings. Schematic 
drawings of the wind tunnel and blower 
system and other information showing 
complete procedural details of the test 
atmosphere generation, verification, and 
delivery techniques shall be furnished with 
calibration data to the reviewing agency.

5.7.4 Flow Rate Measurement. Determine 
the cyclone flow rates with a dry gas meter 
and a stopwatch, or a calibrated orifice 
system capable of measuring flow rates to 
within 2 percent.

5.7.5 Performance Specification 
Procedure. Establish the test particle 
generator operation and verify the particle 
size microscopically. If mondispersity is to be 
verified by measurements at the beginning 
and the end of the run rather than by an 
integrated sample, these measurements may 
be made at this time.

5.7.5.1 The cyclone cut size (Dm) is 
defined as the aerodynamic diameter of a 
particle having a 50 percent probability of 
penetration. Determine the required cyclone 
flow rate at which Dso is 10 ju.m. A suggested 
procedure is to vary the cyclone flow rate 
while keeping a constant particle size of 10 
pm. Measure the PM collected in the cyclone 
(m«.), exit tube (m*), and filter (mf). Compute 
the cyclone efficiency (Ec) as follows:

m*
Ec =  ----------------------------------------------- X 100

(m* +  mt +  mf)

5.7.5.2 Perform three replicates and 
calculate the average cyclone efficiency as 
follow:

(Ei -f-Ei+Ea)
Eavg =

3

where Ei, Ez, and E j are replicate 
measurements of E«.

5.7.5.3 Calculate the standard deviation (or) 
for the replicate measurements of Ec as 
follows:

collected mass as determined by the 
precision and the sensitivity of the measuring 
technique. Determine separately the nozzle 
catch (m„), cyclone catch (md, cyclone exit 
tube catch (mt), and collection filter catch 
( m f).

5.7.5.6 Calculate the overall efficiency (Ed 
as follows:
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(m„+mc)
*» =  “ — — ------------ - X 100

(mn+m c+m t+  mfJ

5.7.5.7 Do three replicates for each 
combination of gas velocities and particle 
sizes in Table 2  of this method. Calculate E„ 
for each particle size following the 
procedures described in this section for 
determining efficiency. Calculate the 
standard deviation (cr) for the replicate 
measurements. If <r exceeds 0.10, repeat the 
replicate runs.

5.7.6 Criteria for Acceptance. For each of 
the three gas stream velocities, plot the 
average Eo as a function of particle size on 
Figure 13 of this method. Draw a smooth 
curve for each velocity through all particle 
sizes. The curve shall be within the banded 
region for ail sizes, and the average Ej for a 
Dso for 1 0  pm  shall be 50 ±  0.5 percent.

where:
Q =  Cyclone flow rate for a cut size of 1 0  

pm, cm3 /sec.
T, =  Stack gas temperature, *K,
d =  Diameter of nozzle, cm.
K, =  4.077 X 1 0 “3.
5.8.2. Directions for Using Q. Refer to 

Section 5 of the EGR operators manual for 
directions in using this expression for Q in 
the setup calculations.

6. Calculations
6 .1  The EGR data reduction calculations 

are performed by the EGR reduction 
computer program, which is written in IBM 
BASIC computer language and is available 
through NTIS, Accession number PB90- 
500000, 5285 Port Royal Road, Springfield, 
Virginia 22161. Examples of program inputs 
and outputs are shown in Figure 14 of this 
method.

6 .1 .1  Calculations can also be done 
manually, as specified in Method 5 , Sections
6.3 through 6.7, and 6.9 through 6.12, with the 
addition of the following:

6 .1 .2  Nomenclature.
Be m. Moisture fraction of mixed cyclone 

gas, by volume, dimensionless.
Ci =  Viscosity constant, 51.12 micropoise 

for °K (51.05 micropoise for °R).
C* =  Viscosity constant, 0.372 micropoise/ 

°K (0.207 micropoise/°R).

5.8 Cyclone Calibration Procedure. The 
purpose of this section is to develop the 
relationship between flow rate, gas viscosity, 
gas density, and D 5 0 .  This procedure only 
needs to be done on those cyclones that do 
not meet the design specifications in Figure 
1 2  of this method.

5.8.1 Calculate cyclone flow rate. 
Determine the flow rates and Dso’s for three 
different particle sizes between 5  pm  and 15 
pm , one of which shall be 10 pm . All sizes 
must be within 0.5 pm . For each size, use a 
different temperature within 60°C (108*F) of 
the temperature at which the cyclone is to be 
used and conduct triplicate runs. A suggested 
procedure is to keep the particle size constant 
and vary the flow rate. Some of the values 
obtained in the PS tests in Section 5.7.5 may 
be used.

5.8.1.1  On log-log graph paper, plot the 
Reynolds number (Re) on the abscissa, and 
the square root of the Stokes 50 number 
[(STKso)11 *j on the ordinate for each 
temperature. Use the following equations:

f (3000)(K»)b 1 —(0.5—m) f --------- —
1 J l Me P.

Gj =  Viscosity constant, 1.05 X 1 0 “ 4 
micropoise/0K2 (3.24 X 10“* micropoise/ 
°R2).

C« =  Viscosity constant, 53.147 
micropoise/fraction O2.

Cs =  Viscosity constant, 74.143 
micropoise/fraction H2O.

D 5 0  =  Diameter of particles having a 50 
percent probability of penetration, pm .
=  Stack gas fraction O2, by volume, dry 

basis.
K, =  0.3858 °K/mm Hg (17.64 °R/in. Hg).
M« =  Wet molecular weight of mixed gas 

through the PMio cyclone, g/g-moie (lb/ 
lb-mole).

H i =  Dry molecular weight of stack gas, g/ 
g-mole (lb/lb-mole).

Pb*r =  Barometer pressure at sampling site, 
mm Hg (in. Hg).

Ptni.= Gauge pressure at inlet to total LFE, 
mm H2O (in. H2O).

Pi =  Absolute stack pressure, mm Hg (in. 
Hg).

Q2 — Total cyclone flow rate at wet 
cyclone conditions, ms/min (ft3 /min).

Q sW  =  Total cyclone flow rate at 
standard conditons, dscm/min (dscf/ 
min).

Tm =  Average temperature of dry gas 
meter, *JC (°R).

T, =  Average stack gas temperature, °K
(° R ).

Vw(std) =  Volume of water vapor in gas 
sample (standard conditions), scm (scf).

4

Q.Utd) =  K, f Xt A P - ^ L + Yt 
*• Mlfe

Pb.r +  Pmi/13-6 

Tm
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Re = ------------- --
dcycfl’Mcyc

r 4 QcyC (Dso) 2 1 y2
(Stkso) % =  ------------------ —

l 9 V Peyc (dtyj 3 J

where:
Qcye =  Cyclone flow rate cm3 /sec.
p  =  Gas density, g/cm3.
deyc =  Diameter of cyclone inlet, cm.
Ptyc =  Viscosity of gas through the cyclone, 

poise.
D50 =  Cyclone cut size, cm.
5.8.1.2 Use a linear regression analysis to 

determine the slope (m), and the y-intercept 
(b). Use the following formula to determine 
Q, the cyclone flow rate required for a cut 
size of 1 0  pm .

m/(m— 0.5) (J(n»~ I . J J  / (m -0l S)

XT =  Total LFE linear calibration constant, 
m3 /[(min)(mm H2O]) {ft3 /[(min)(in. 
H2O))}.

Yt =  Total LFE linear calibration constant, 
dscm/min (dscf/min).

APt a  Pressure difierential across total 
LFE, mm H2O, (in. H*OJ.

0 as Total sampling time, min.
P ee =  Viscosity of mixed cyclone gas, 

micropoise.
Plfe =  Viscosity of gas laminar flow 

elements, micropoise.
p ,to — Viscosity of standard air, 180.1 

micropoise.
6 .2  PM10 Particulate Weight. Determine 

the weight of PM10 by summing the weights 
obtained from Container Numbers 1  and 3, 
less the acetone blank.

6.3 Total Particulate Weight. Determine 
the particulate catch for PM greater than 
PM10 from the weight obtained from 
Container Number 2  less the acetone blank, 
and add it to the PM10 particulate weight.

6.4 PM«* Fraction. Determine the PM10 
fraction of the total particulate weight by 
dividing the PM10 particulate weight by the 
total particulate weight.

6.5 Total Cyclone Flow Rate. The average 
flow rate at standard conditions is 
determined from the average pressure drop 
across the total LFE and is calculated as 
follows:
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The flow rate, at actual cyclone conditions, 
is calculated as follows:

T , f V m(itd) "J

Dso =  i3)(10)b

6.6 Aerodynamic Cut Size. Use the 
following procedure to determine the 
aerodynamic cut size (Dso).
where:

m =  Slope of the calibration curve 
obtained in Section 5.8.2.

b — y-intercept of the calibration curve 
obtained in Section 5.8.2.

8.7 Acceptable Results. Acceptability of 
anisokinetic variation is the same as Method 
5, Section 6.12.

6.7.1 If 9.0 pm < Dso <11 pm and 90 < 1 < 
110, the results are acceptable. If Dso is 
greater than 11 pm, the Administrator may

6.6.1 Determine the water fraction of the 
mixed gas through the cyclone by using the 
equation below.

Vwiltd)Bc ---------------------
QsUtd) O  - f  V w(,td)

6.6.3 Calculate the molecular weight on a 
wet basis of the cyclone gas as follows:
Me =  Md(l -  Bc) +  18.0(Be)

6.6.4 If the cyclone meets the design 
specification in Figure 12 of this method, 
calculate the actual Dso of the cyclone for the 
run as follows:

6.6.2 Calculate the cyclone gas viscosity 
as follows:
Pcyc —.Ci +  C2 Tg +  Cs T,® +  C* fo2 — Cs Bc

r T , 1 0.2.091 r Pcyc 1 a 7091

U p . ]  1 Q. ]
where /Ji =  0.1562.

6.6.5 If the cyclone does not meet the 
design specifications in Figure 12 of this 
method, then use the following equation to 
calculate Dso.

(7.376 X 10" T r M jP , |
1 4 Q '  1

{J(l.S-m)
l  T , J L fT pcyc J

accept the results. If Dso is less than 9.0 pm, 
reject the results and repeat the test.
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Figure 3. EG R  PM 10 cyclone sampling device.
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EXAMPLE EMISSION GAS RECYCLE SETUP SHEET 

VERSION 3.1 MAY 1986

TEST I.D.: SAMPLE SETUP 
RUN DATE: 11/24/88 
LOCATION: SOURCE SIM 
OPERATOR(S): RH JB 
NOZZLE DIAMETER (IN): .25

STACK CONDITIONS:

AVPBAHP TRMPKR A TURK fFV ZilOfl......... .... GAS COMPOSITION.
AVFRAHP V R tn riT V  ÎPT/fiP.f!V 1 S *  . H20—10.0%.................... ... M D =28.84
AMBIENT PRESSURE *(*N HG): 29.62..-------
STACK PRESSURE (IN H20): .10...................

..... 02-20.9% ....................... ... MW =  27.75
.... C 0 2 —.0%....................... ... (LB/LB

MOLE)

TARGET PRESSURE DROPS

TEMPERATURE (F)

DP(PTO)....  150 161 172 183 194 206 217. 228
0.028....... _... SAMPLE .49 .49 .48 .47 .46 .45 *45

TOTAL 1.90 1.90 1.91 1.92 1.92 1.92 1.93
RECYCLE 2.89 2.92 2.94 2.97 3.00 3.02 3.05

%RCL 61% 61% 62% 62% 63% 63% 63%

.031............... .58 .56 .55 .55 .55 .54 .53 -52
1.88 1.89 1.89 1.90 1.91 1.91 1.91 4-92
2.71 2.74 2.77 2.80 2.82 2.85 2.88 2 9 0
57% 57% 58% 58% 59% 59% 60% (60%

.035..............  .67 .65 .64 .63 .62 .61 .60 -59
1.88 1.88 1.89 1.89 1:90 1.90 1.91 1.91
2.57 2.60 2.63 2.66 2.69 2.72 2.74 2.74
54% 55% 55% 56% 56% '57% 57% 57%

.039............ .75 .74 .72 .71 .70 .69 .67 .66
1.87 1.88 1.88 1.89 1.89 1.90 1.90 1.91
2.44 2.47 2.50 2.53 2.56 2.59 2.62 2.65
51% 52% 52% 53% 53% ‘54% 54% 55%

Figure 6. Example EGR setup sheet
•

Barometric pressure, = Calibration data: Molecular weight of
Nozzle diameter, = stack gas, wet

Stack static =  . D„ in. basis:
pressure, P-, in. Pitot coefficient, =

3?il£

=. _ __ ____lb/lb «mole
HaO. C„. (1 — Bws)+ 18Bwb.

Average stack — AH0, in. H20 .... . Absolute stack
temperature, t„ °F. Molecular weight pressure:

Meter temperature, = of stack gas, dry P»=Pb.r+(P«/l3.6). -  ---------— in. Hg
tm. °F. basis:

Gas analysis: M,,—0.44 =  Ib/Ib mnlft
%COa......................... = (%GOa)+0.32
%Os............................ — !(%Oa)+0.28
%N2+%CO............„ .= !%Nb+%CO).
Fraction moisture =

content. Bwr

K —846,72 D„4 AH0 C0* ( 1 - B WS) 2 Md (tm+460) P̂ _
Mw (t.+460) P^r

Desired meter orifice pressure (AH) for 
velocity head of stack gas (Ap):

Figure 7. Example worksheet 1, meter orifice 
pressure head calculation.

Barometric pressure, -= — 1---------
Pb.n in. Hg.

Absolute stack 
pressure, P„ in. Hg. 

Average stack 
temperature, T„ °R. 

Meter temperature. T m, °R.
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Molecular weight of =  _______
stack gas, wet basis,
Md lb/lb mole.

Pressure upstream of =  0.6
LFE, in. Hg.

Gas analysis:
%Oa............................. .............
Fraction moisture =  _______

content, R*,.
Calibration data:

Nozzle diameter, D„, = _______
in.

Pitot coefficient, Cp_...=  •

Total LFE calibration Viscosity of dry stack
constant, Xt. =  __________  gas:

Total LFE calibration =152.418 +  0.2552
constant, Tt. =  . T .+ 3.2355X10"*

Absolute pressure T ,2+ 0.53147 [%Oi). =
upstream of LFE:
Pure= Pb»r+0.6............... =  __—  -------in. Hg

Viscosity of gas in totai Constants:

Mite—152.418 ■+- 0.2552 
Tm+ 3.2355X10“®
Tra*+0.53147 (%Oa). =  _________

K, = 1 .5752X 10"*
Mure T m P .ft 7051 m<i 

Pi k ^ ^ T , 1™1

Kj = 0.1539 Mlpe T„ D ^ [ i ] %

Ks =
Bw, M< [1-0-2949 ( 1 - 1 8 ^ ) ]+ 7 4 .1 4 3  Bw, ( 1 - B , , )  

M a-74.143 Bw.

Figure 8. Example worksheet 2, total LFE 
pressure head.

Ki Mure Yt
A l ------* S * SS . ' ___

Xt 180,1 X t

KaKa

81 "  (Mw) % X, =

Total LFE pressure head:
A p t= A i-B , (A p)* =  ______ ___ in.H20
Barometric pressure, P ^ , in. H g=______
Absolute stack pressure, P, in.

H g=---------
Average stack temperature, T„

°R = ______
Meter temperature, Tm, °R =______
Molecular weight of stack gas, dry basis,

Ma, lb/lb m ole=______
Viscosity of LFE gas, Mure, poise= ______
Viscosity of dry stack gas, Md. 

poise= ______

Absolute pressure upstream ot LFc,,
in. H g=---------
Calibration data:

Nozzle diameter, D„, in .= ______
Pitot coefficient, Cp=______
Recycle LFE calibration constant, 

Xr= ---------
Recycle LFE calibration constant, 

Yr= ---------

Ki =  1.5752X 10"*
Mure T m P ,ft 7081 Md

PLFE Mda*949T ,a ’0S1

Ka
Mure T ra D„* Cp

=  0.1539----------------------
Pure

K«
____________ Md____________
Mwa2051 (Md—74.143 Bw.)

K M LFE r
A2 = — ----------

Xr 180.1 Xr
Bz =

Pressure head for recycle LFE: 
APr=Aa—Bi (Ap),/2“_____in. HaO

ure<

X.
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Figure 9. Example worksheet X  
recycle LFE pressure head.
BILLING CODE 6560-50-M
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Plant ------------------------------------------------------
Date ------------------------------------------------------
Run no. ---------------------------------------------------
Filter no. ------------------------------------------------
Amount liquid lost during 

transport______
Acetone blank volume, ml______
Acetone wash volume, ml 

(2)---------(3)------- -
Acetone blank cone., mg/mg (Equation

5-4, Method 5)______
Acetone wash blank, mg (Equation 5-5, 

Method 5)______

Container number

W eight of particulate 
matter, mg

Final
weight

Ta re
weight

W eight
gain

1 ..............................................
3 ..............................................

T o ta l.................................

2 ........ ~..................................

Less acetone b lank....

Container number

W eight of particulate 
matter, mg

Final
weight

Ta re
weight

Weight
gain

Total particulate

Figure 11. EGR method analysis sheet.
BILLING CODE S560-50-M
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Cyclone Interior Dimensions

Dimensions (±0.02 cm, ±0.01 in .)

Din D D r B H h z S Hcup Ocup D0

cm 1-27 4.47 1.50 1.88 6.95 124 4.71 1.57 125 4.45 1.02 1.24

inches o.5a 1.76 0.59 0.74 2.74 0.88 1.85 0.62 0.89 1.75- 0.40 0.49

Figure 12. Cyclone design specifications.

BILUNci CODÉ 65Ô0-50-C

52
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T a ble  1. Perfo rm a n c e  S pecific a tio n s 
fo r  S o u r c e  PMj0 Cyclones and Noz
zle Combinations

Parameter Units Specification

1. Collection Percent.................. S uch that
efficiency. collection 

efficiency 
falls within 
envelope  
specified by  
Section 5.7 .6  
and Figure  
13.

2. C yclone cut p m ........................... 1 0 ± 1  pm
size ( D ± ) . aerodynamic

diameter.

Ta ble  2 . Partic le  S iz e s  and Nominal 
G a s  Ve l o c it ie s  f o r  Efficien cy

Particle
size

(p m )»

Ta rget gas velocities (m /sec)

7 ± 1 .0 1 5 ± 1 .5 25 ± 2 .5

5 4 -0  5
7 4 -0  5 .
1 0 4 -0  5
1 4 4 -1 0
:>n-t-i o

(a ) M ass m edian aerodynamic diameter.

BILLING) CODE 6560-50-M
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Figure 13. Efficiency envelope for the Pll10 cyclone.
BILLING CODE 6560-50-C
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Emission Gas Recycle, Data Reduction, 
Version 3.4 M A Y 1986 

Test ID. Code: Chapel Hill 2.
Test Location: Baghouse Outlet.
Test Site: Chapel Hill.
Test Date: 10/20/86.
Operators(s): JB RH MH.

Entered Run Data

Temperatures:
T(STK)______________________ 251.0 F
T(RCL)________   ......... 259.0 F
TflJFE)_____ »______________  81.0 F
T(DGM).................__________ ... 76.0 F

System Pressures:
DH(ORI)_____ - __________ ___1.18 INWG
DP(TOT)_______________ i___1.91 INWG
P(INL)____________________ .„. 12.15 INWG
D P ( R C L ) ___ „_______   2.21 INWG
DP(PTO)».-.;________    0.06 INWG

Miscellanea:
P(BAR)------------------------   29.99 INWG

E ntered  Run D ata—Continued

DP{STK)___________ ____ ....... 0.10 INWG
V(DGM)......._______________ 13.744 FT3
TIME___ ,...____ ....._________... 60.00 MIN
% C 02 - i______ _____ v— ... . . .  8.00
% 0 2 ____________ „____ _____ 20.00
NOZ (IN)----— »— ..------------ 0.2500

Water Content:
Estimate..—..».... 0.0%

or
Condenser..»..».—.....—............... 7.0 ML
Col umn. . — 0. 0 GM 

Raw Masses:
Cyclone 1 - 4 — 21. 7 MG
Filter.....——.___ ____ _— 11. 7 MG
Impinger Residue— .—.— ... 0.0 MG 

Blank Values:
CYC Rinse.™........................ . 0.0 MG
Filter Holder R inse................... 0.0 MG
Filter Blank............................... . 0.0 MG
Impinger Rinse.................... .......0.0 MG

Calibration Values:
CPfPITOT)......... ............... .........— ___ _ 0.840
DH@(ORI)____ ...---------- »............. ......  10.980
M{TOT LFE)-----      ». 0.2298
B(TOT LFE)......— ....... ........ .— — -.0058
M(RCLLFE)_____ ;....... ..............»..... — 0.0948
B(RCLLFE)»........ .......................— .... — 0007
DGM GAMMA...— _______    — 0.9940

R edu ced  D ata

Stack Velocity (FT/SEC)..— ,..»____».— . 15.95
Stack Gas Moisture (%} — ...........— — ...... 2.4
Sample Flow Rate (ACFM)..........I__ — ..... 0.3104
Total Flow Rate (ACFM)—.»—.... ...— »....... 0.5819
Recycle Flow Rate (ACFM).»..».......................  0.2760
Percent Recycle... ...............................................46.7
Isokinetic Ratio {%)—..»..... ................................ 95.1

(Particulate)
(M G / D N C M ) (G R / A C F ) (G R / D C F )

(L B / D S C F ) (X  
1E6) :

(U M ) ( %  < )

C yclone 1 __________________ _— ....... .................................... » ..... — » 10.15 35.8 56.6 0.01794 0.02470 3.53701

30.5 0.00968 0.01332 1.907

Participate T o ta l__» . .........................» ................................................ ........ 87.2 0.02762 0.03802 5.444

Note: Figure 14. Exam ple inputs and outputs of the E G R  reduction program.

Method 201A—Determination of PM» 
Emissions (Constant Sampling Rate 
Procedure)

1. A pp licab ility  an d  P rinciple
1.1 Applicability. This method applies to 

the in-stack measurement of particulate 
matter (PM) emissions equal to or less than 
an aerodynamic diameter of nominally 10 
(PMio) from stationary sources. The EPA 
recognizes that condensible emissions not 
collected by an in-stack method are also 
PM», and that emissions that contribute to 
ambient PM,® levels are the sum of 
condensible emissions and emissions 
measured by an in-stack PM» method, such 
as this method or Method 201. Therefore, for 
establishing source contributions to ambient 
levels of PMio, such as for emission inventory 
purposes, EPA suggests that source PM» 
measurement include both in-stack PM» and 
condensible emissions. Condensible 
emissions may be measured by an impinger 
analysis in combination with this method.

1.2 Principle. A gas sample is extracted at 
a constant flow rate through an in-stack 
sizing device, which separates PM greater 
than PM». Variations from isokinetic 
sampling conditions are maintained within 
well-defined limits. The particulate mass is 
determined gravimetrically after removal o f. 
uncombined water.

2. A pparatus
Note: Methods cited in this method are part 

of 40 CFR part 60, appendix A-
2.1 Sampling Train. A schematic of the 

Method 201A sampling train is shown in 
Figure 1 of this method With the exception of 
the PM» sizing device and in-stack Biter, this 
train is the same as an EPA Method 17 train.

2.1.1 Nozzle. Stainless steel (316 or 
equivalent) with a sharp tapered leading

edge. Eleven nozzles that meet the design 
specification in Figure 2 of this method are 
recommended. A larger number of nozzles 
with small nozzle increments increase the 
likelihood that a single nozzle can be used for 
the entire traverse. If the nozzles do not meet 
the design specifications in Figure 2 of this 
method, then the nozzles must meet the 
criteria in Section 5.2 of this method.

2.1.2 PM» Sizer. Stainless steel (316 or 
equivalent), capable of determining the PM» 
fraction. The sizing device shall be either a 
cyclone that meets the specifications in 
Section 5.2 of this method or a cascade 
impactor that has been calibrated using the 
procedure in Section 5.4 of this method.

2.1.3 Filter Holder. 63-mm, stainless steel. 
An Andersen filter, part number SE274, has 
been found to be acceptable for the in-stack 
filter. Note: Mention of trade names or 
specific products does not constitute 
endorsement by the Environmental Protection 
Agency.

2.1.4 Pitot Tube. Same as in Method 5, 
Section 2.1.3. The pitot lines shall be made of 
heat resistant tubing and attached to the 
probe with stainless steel fittings.

2.1.5 Probe Liner. Optional, same as in 
Method 5, Section 2.1.2.

2.1.6 Differential Pressure Gauge, 
Condenser, Metering System, Barometer, and 
Gas Density Determination Equipment. Same 
as in Method 5, Sections 2.1.4, and 2.1.7 
through 2.1.10, respectively.

2.2 Sample Recovery.
2.2.1 Nozzle, Sizing Device, Probe, and 

Filter Holder Brushes. Nylon bristle brushes 
with stainless steel wire shafts and handles, 
properly sized and shaped for cleaning the 
nozzle, sizing dedvice, probe or probe liner, 
and filter holders.

2.2.2 Wash Bottles, Glass Sample Storage 
Containers, Petri Dishes, Graduated Cylinder

and Balance, Plastic Storage Containers, 
Funnel and Rubber Policeman, and Funnel. 
Same as in Method 5, Sections 2.2.2 through 
2.2.8, respectively.

2.3 Analysis. Same as in Method 5,
Section 2.3.

3. R eagen ts
The reagents for sjampling, sample 

recovery, and analysis are the same as that 
specified in Method 5, Sections 3.1, 3.2, and 
3.3, respectively.

4. P rocedure
4.1 Sampling. The complexity of this 

method is such that, in order to obtain 
reliable results, testers should be trained and 
experienced with the test procedures.

4.1.1 Pretest Preparation. Same as in 
Method 5, Section 4.1.1.

4.1.2 Preliminary Determinations. Same as 
in Method 5, Section 4.1.2., except use the 
directions on nozzle size selection and 
sampling time in this method. Use of any 
nozzle greater than 0.16 in. in diameter 
require a sampling port diameter of 6 inches. 
Also, the required maximum number of 
traverse points at any location shall be 12.

4.1.2.1 The sizing device must be in-stack 
or maintained at stack temperature during 
sampling. The blockage effect of the CSR 
sampling assembly will be minimal if the 
cross-sectional area of the sampling 
assembly is 3 percent or less of the cross- 
sectional area of the duct. If the cross- 
sectional area of the assembly is greater than 
3 percent of the cross-sectional area of the 
duct, then either determine the pitot 
coefficient at sampling conditions or use a 
standard pitot with a known coefficient in a 
configuration with the CSR sampling
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assembly such that flow disturbances are 
> »nimized.

4.1.2.2 The setup calculations can be 
performed by using the following procedures.

4.12.2.1 In order to maintain a cut size of 
10 ftm in the sizing device, the flow rate 
through the sizing device must be maintained 
at a constant, discrete value during thè run. If 
the sizing device is a cyclone that meets the 
design specifications in Figure 3 of this 
method, use the equations in Figure 4 of this 
method to calculate three orifice heads (AH): 
one at the average stack temperature, and the 
other two at temperatures ± 2 8  °C (± 5 0  “F) 
of the average stack temperature. Use AH 
calculated at the average stack temperature 
as the pressure head for the sample flow rate 
as long as the stack temperature during the 
run is within 28 °C (50 °F) of the average 
stack temperature. If the stack temperature 
varies by more than 28 °C (50 °F), then use 
the appropriate AH.

4.1.2.2.2 If the sizing device is a cyclone 
that does not meet the design specifications 
in Figure 3 of this method, use the equations 
in Figure 4 of this method, except use the 
procedures in Section 5.3 of this method to 
determine Q„ the correct cyclone flow rate 
for a 10 pm size.

4.1JL2.3 To select a nozzle, use die 
equations in Figures of this method to calculate 
Apmin and Apmsx for each nozzle at ad three 
temperatures. If the sizing device is a cyclone 
that does not meet the design specifications 
in Figure 3 of this method, the example 
worksheets can be used.

4.1.2.2.4 Correct the Method 2 pitot 
readings to Method 201A pitot readings by 
multiplying the Method 2 pitot readings by 
the square of a ratio of the Method 201A pitot 
coefficient to the Methods pitot coefficient. 
Select the nozzle for which Apmin and Apm„  
bracket all of the corrected Method 2 pitot 
readings If more than one nozzle meets this 
requirement, select the nozzle giving the 
greatest symmetry. Note that if the expected 
pitot reading for one or more points is near a 
limit for a chosen nozzle, it may be outside 
the limits at the time of the run.

4.1.2.2.5 Vary the dwell time, or sampling 
time, at each traverse point proportionately 
with the point velocity. Use the equations in 
Figure 6 of this method to calculate the dwell 
time at the first point and at each subsequent 
point. It is recommended that the number of 
minutes sampled at each point be rounded to 
the nearest 15 seconds.

4.1.3 Preparation of Collection Train.
Same as in Method 5, Section 4.1.3, except 
omit directions about a glass cyclone.

4.1.4 Leak-Check Procedure. The sizing 
device is removed before the post-test leak- 
check to prevent any disturbance of the 
collected sample prior to analysis.

4.1.4.1 Pretest Leak-Check. A pretest leak- 
check of the entire sampling train, including 
the sizing device, is required. Use the leak- 
check procedure in Method 5, Section 4.1.4.1 
to conduct a pretest leak-check.

4.1.4.2 Leak-Checks During Sample Run. 
Same as in Method 5, Section 4.1.4.L

4.1.4.3 Post-Test Leak-Check. A leak- 
check is required at the conclusion of each 
sampling run. Remove the cyclone before the 
leak-check to prevent the vacuum created by 
the cooling of the probe from disturbing the

collected sample and use die procedure in 
Methods. Section 4.1.4.3 to conduct a post
test leak-check.

4.U> Method 201A Train Operation. Same 
as in Method 5, Section 4.1.5, except use the 
procedures in this section for isokinetic 
sampling and flow rate adjustment. Maintain 
the flow rate calculated in Section 4.1.2.2.1 of 
this method throughout the run provided the 
stack temperature is within 28 °C (50 °F) of 
the temperature used to calculate AH. If stack 
temperatures vary by more than 28 °C (50 *F). 
use the appropriate AH valise calculated in 
Section 4,1.2.2.1 of this method. Calculate the 
dwell time at each traverse point as in Figure 
6 of this method.

4.1.8 Calculation of Percent Isokinetic 
Rate and Aerodynamic Cut Size (D-*). 
Calculate percent isokinetic rate and Dse (see 
Calculations, Section 6 of this method) to 
determine whether the test was valid or 
another test run should be made. If there was 
difficulty in maintaining isokinetic sampling 
rates within the prescribed range, or if  the Dso 
is not in its proper range because of source 
conditions, the Administrator may be 
consulted for possible variance.

4.2 Sample Recovery. If a cascade 
hnpactor is used, use foe manufacturer’s 
recommended procedures for sample 
recovery. If a  cyclone is used, use foe same 
sample recovery as that in Method 5, Section
4.2, except an increased number of sample 
recovery containers is required.

4.2.1 C ontainer N um ber 1 (In-Stack 
Filter). The recovery shall be foe same as that 
for Container Number 1 in Method 5, Section
4.2,

4.2.3 C ontainer N um ber 2  (Cyclone or 
Large PM Catch). This step is optional. The 
anisokinefic error for foe cyclone PM is 
theoretically larger than foe error for the 
PMio catch. Therefore, adding all foe 
fractions to get a total PM catch is not as 
accurate as Method 5 or Method 20L 
Disassemble foe cyclone and remove foe 
nozzle to recover foe large PM catch. 
Quantitatively recover foe PM from foe 
interior surfaces of foe nozzle and cyclone, 
excluding the “turn around” cup mid foe 
interior surfaces of the exit tube. The 
recovery shall be foe same as that for 
Container Number 2 in Method 5, Section 4u2.

4.2.4 C ontainer N um ber 3 (PM!0). 
Quantitatively recover the PM from all of foe 
surfaces from foe cyclone exit to foe front 
half of the in-stack filter holder, including foe 
“turn around" cup inside foe cyclone and the 
interior surfaces of foe exit tube. The 
recovery shall be the same as that for 
Container Number 2 in Method 5. Section 4.2.

4.2.6 C ontainer N um ber 4 (Silica Gel). The 
recovery shall be foe same as that for 
Container Number 3 in Method 5, Section 4.2.

4.2.7 Im pinger W ater. Same as in Method 
5, Section 4.2, under “Impinger Water.”

4.3 Analysis. Same as in Method 5,
Section 4.3, except handle Method 201A 
Container Number 1 like Container Number 1, 
Method 201A Container Numbers 2 and 3 like 
Container Number 2, and Method 201A 
Container Number 4 like Container Number 3. 
Use Figure 7 of this method to record the 
weights of PM collected. Use Figure 5-3 in 
Method 5, Section 4.3,, to record the volume of 
water collected.

4.4 Quality Control Procedures. Same as in 
Method 5, Section 4.4.

5. C alibration
Maintain an accurate laboratory log of all 

calibrations.
5.1 Probe Nozzle, Pitot Tube, Metering 

System, Probe Heater Calibration, 
Temperature Gauges, Leak-check of Metering 
System, and Barometer. Same as in Method 5, 
Section 5.1 through 5.7. respectively.

5.2 Probe Cyclone and Nozzle 
Combinations. The probe cyclone and nozzle 
combinations need not be calibrated if both 
meet design specifications in Figures 2 and 3 
of this method. If foe nozzles do not meet 
design specifications, then test foe cyclone 
and nozzle combinations for conformity with 
performance specifications (PS’s) in Table 1 
of this method. If the cyclone does not meet 
design specifications, then the cylcone and 
nozzle combination shall conform to foe PS’s 
and calibrate the cyclone to determine foe 
relationship between flow rate, gas 
viscosity, and gas density. Use the 
procedures in Section 5.2 of this method to 
conduct PS tests and thè procedures in 
Section 5.3 of this method to calibrate foe 
cyclone. The purpose of foe PS tests are to 
conform that foe cyclone and nozzle 
combination has the desired sharpness of cut. 
Conduct the PS tests in a wind tunnel 
described in Section 5.2.1 of this method and 
particle generation system described in 
Section 5.2.2 of this method. Use five particle 
sizes and three wind velocities as listed in 
Table 2  of this method. A minimum of forra 
replicate measurements of collection 
efficiency shall be performed for each of foe 
15 conditions listed, for a minimum of 45 
measurements.

5.2.1 Wind Tunnel. Perform foe 
calibration and PS tests in a wind tunnel (or 
equivalent test apparatus) capable of 
establishing and maintaining foe required gas 
stream velocities within 10 percent

5.2.2 Particle Generation System. The 
particle generation system shall be capable of 
producing solid monodispersed dye particles 
with the mass median aerodynamic 
diameters specified in Table 2 of this method. 
Perform foe particle size distribution 
verification on an integrated sample obtained 
during the sampling period of each test An 
acceptable alternative is to verify foe size 
distribution o f samples obtained before and 
after each test with both samples required to 
meet the diameter and monodispersity 
requirements for an acceptable test run.

5.2.2.1 Establish foe size of foe solid dye 
particles delivered to the test section of foe 
wind tunnel by using the operating 
parameters of the particle generation system, 
and verify them during the tests by 
microscopic examination of samples of the 
particles collected on a membrane filter. The 
particle size, as established by the operating 
parameters of foe generation system, shall be 
within the tolerance specified in Table 2 of 
this method. The precision of the particle size 
verification technique shall be at least ±0.5 
ju.ni. and particle size determined by foe 
verification technique shall not differ by more 
than 10 percent from that established by the
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operating parameters of the particle 
generation system.

5.2.2.2 Certify the monodispersity of the 
particles for each test either by microscopic 
inspection of collected particles on filters or 
by other suitable monitoring techniques such 
as an optical particle counter followed by a 
multichannel pulse height analyzer. If the 
proportion of multiplets and satellites in an 
aerosol exceeds 10 percent by mass, the 
particle generation system is unacceptable 
for the purpose of this test. Multiplets are 
particles that are agglomerated, and satellites 
are particles that are smaller than the 
specified size range.

5.2.3 Schematic Drawings. Schematic 
drawings of the wind tunnel and blower 
system and other information showing 
complete procedural details of the test! 
atmosphere generation, verification, and

delivery techniques shall be furnished with 
calibration data to the reviewing agency.

5.2.4 Flow Measurements. Measure the 
cyclone air flow rates with a dry gas meter 
and a stopwatch, or a calibrated orifice 
system capable of measuring flow rates to 
within 2 percent..

5.2.5 Performance Specification 
Procedure. Establish test particle generator 
operation and verify particle size 
microscopically. If monodisperity is to be 
verified by measurements at the beginning 
and the end of the run rather than by an 
integrated sample, these measurements may 
be made at this time.

5.2.5.1 The cyclone cut size, or D»o, of a 
cyclone is defined here as the particle size 
having a 50 percent probability of 
penetration. Determine the cyclone flow rate 
at which Dso is 10 pm. A suggested procedure 
is to vary the cyclone flow rate while keeping

a constant particle siz ? of 10 pm. Measure the 
PM collected in the cyclone (mc), the exit tube 
(mt); and the filter (mf). Calculate cyclone 
efficiency (Ec) for each flow rate as follows:

mcEj = ----------- X 100
(m^+mt+m,)

5.2.5.2. Do three replicates and calculate 
the average cyclone efficiency [Ee(aVg>] as 
follows:

EC(.V()= (Ei + E * + E j)/3

Where Ei, Ea, and Ea are replicate 
measurements of Ec.

5.2 5.3 Calculate the standard deviation 
(<r) for the replicate measurements of E* as 
follows:

(E.M-Ea’+Es2)-
(E j+Ea+Es)2

If <r exceeds 0.10, repeat the replicated runs.
522.5.4 Measure the overall efficiency of 

the cyclone and nozzle, Eo, at the particle 
sizes and nominal gas velocities in Table 2 of 
this method using the following procedure.

5.2.5.5 Set the air velocity and particle 
size from one of the conditions in Table 2 of 
this method. Establish isokinetic sampling 
conditions and the correct flow rate in the 
cyclone (obtained by procedures in this 
section) such that the Dm is 10 pm. Sample 
long enough-to obtain ± 5  percent precision 
on total collected mass as determined by the 
precision and the sensitivity of measuring 
technique: Determine separately the nozzle 
catch (m„), cyclone catch (me), cyclone exit 
tube (Mt), and collection filter catch (mf) for 
each particle size and nominal gas velocity in 
Table 2 of this method. Calculate overall 
efficiency (Eo) as follows:

(m„-f mo)
Eo = ------------- X100

(mn+m *+m t+m f)

5.2.5.Q Do three replicates for each 
combination of gas velocity and particle size 
in Table 2 of this method. Use the equation 
below to calculate the average overall 
efficiency (E„<aT,>) for each combination

following the procedures described in this 
section for determining efficiency.

Eo(«vg)= (Ei + Ea + Ea )/3 
Where Ei, Ea, and &  are replicate 
measurements of Eo.

5.2.5.7 Use the formula in Section 5.2.5.3 
to calculate cr for the replicate 
measurements. If cr exceeds 0.10 or if the 
particle sizes and nominal gas velocities are 
not within the limits specified in Table 2 of 
this method, repeat the replicate runs.

5.2.6 j Criteria for Acceptance. For each of j 
the three gas stream velocities, plot the Eo(aVg> 
as a function of particle size on Figure 8 of 
this method. Draw smooth curves through all 
particle sizes. Eo(aV() shall be within the 
banded region for all sizes, and the E ^ ,,) 
shall be 50±0.5 percent at 10 pm.

5.3 Cyclone Calibration Procedure. The 
purpose of this procedure is to develop the 
relationship between flow rate, gas viscosity,! 
gas density, and Dm.

5.3.1 Calculate Cyclone Flow Rate. 
Determine flow rates and D m ’s  for three 
different particle sizes between 5 pm and 15 
pm, one of which shall be 10 pm. All sizes 
must be determined within 0.5 pm. For each 
size, use a different temperature within 60 °C 
(108 *F) of the temperature at which the 
cyclone is to bemused and conduct triplicate 
runs. A suggested procedure is to keep the 
particle size constant and vary the flow rate.

5.31.1. On log-log graph paper, plot the 
Reynolds number (Re) on the abscissa, and 
the square root of the Stokes 50 number 
((Stkso))1®! on the ordinate for each 
temperature. Use the following equations to 
compute both values:

4 P Qcyc
Re = ------— —

deye Pcyc

(StkM)1/a =  [
4 Qcyc (Dso)a 1 K

9 IT Pcyc)3 *

where:
Qcyc= Cyclone flow rate,-cm3/sec.
p =  Gas density, g/cm3.
dcyC=Diameter of cyclone inlet, cm.
Pcyc= Viscosity of gas through the cyclone, 

micropoise.
Dm = Aerodynamic diameter of a particle 

having a 50 percent probability of 
penetration, cm.

5.3.I.2. Use a linear regression analysis to 
determine the slope (m) and the Y-intercept 
(b). Use the following formula to determine 
Q, the cyclone flow rate required for a cut 
size of 10 pm.

V Pcyc
Q. = ---------

4
(3000)(K ,)-b I ¿[<n»-l.3)/<m-0.5)

‘where:
m = Slope of the calibration line. 
b=y-intercept of the calibration line.
Q,=Cyclone flow rate for a cut size of 10 

pm. cm 3/s e c .

d=Diameter of nozzle, cm.
T ,= Stack  gas temperature, R.
P .= Absolute stack pressure, in. Hg.
M*= Molecular weight of the stack gas. lb/ 

lb-mole.

Ki =4.077X10“*.
5.3.1.3 Refer to the Method 201A 

operators manual, entitled A pplication  G uide 
fo r  Source PMio M easurem ent with C onstant
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Sam pling R ate, for directions in the use of 
this equation for Q in the setup calculations.

5.4 Cascade Impactor. The purpose of 
calibrating a cascade impactor is to 
determine the empirical constant (STKso), 
which is specific to the impactor and which 
permits the accurate determination of the cut 
size of the impactor stages at field conditions. 
It is not necessary to calibrate each 
individual impactor. Once an impactor has 
been calibrated, the cafibratkm data can be 
applied to other inspectors of identical design.

5.4.1 Wind Tunnel. Same as in Section
5.2.1 of this method.

5.4.2 Particle Generation System. Same as 
in Section 5.2.2 of this method.

5.4.3 Hardware Configuration for 
Calibrations. An impaction stage constrains 
an aerosol to form circular or rectangular jets, 
which are directed toward a suitable 
substrate where the larger aerosol particles 
are collected. For calibration purposes, three 
stages of the cascade impactor shall be 
discussed and designated calibration stages 
1, 2, and 3. The first calibration stage Consists 
of the collection substrate of an impaction 
stage and all upstream surfaces up to and 
including the nozzle. This may include other 
preceding impactor stages. The second and 
third calibration stages consist of each 
respective collection substrate and all 
upstream surfaces up to but excluding the 
collection substrate of the preceding 
calibration stage. This may include 
intervening impactor stages which are not 
designated as calibration stages. The cut size, 
or Dso. of the adjacent calibration stages shall 
differ by a factor of not less than 1.5 and not 
more than 2.0. For example, if the first 
calibration stage has a Dso of 12 jim, then the 
Dso of the downstream stage shall be between 
6 and 8 pm.

5.4.3.1 It is expected, but not necessary, 
that the complete hardware assembly will be 
used in each of the sampling runs of the 
calibration and performance determinations. 
Only the first calibration stage must be tested 
under isokinetic sampling conditions. The 
second and third calibration stages must be 
calibrated with the collection substrate of the 
preceding calibration stage in place, so that 
gas flow patterns existing in field operation 
will be simulated.

5.4.3.2 Each of the PMio stages should be 
calibrated with the type of collection 
substrate, viscid material (such as grease) or 
glass fiber, used in PMio measurements. Note 
that most materials used as substrates at 
elevated temperatures are not viscid at 
normal laboratory conditions. The substrate 
material used for calibrations should 
minimize particle bounce, yet be viscous 
enough to withstand erosion or deformation 
by the impactor jets and not interfere with 
the procedure for measuring the collected 
PM.

5.4.4 Calibration Procedure. Establish test 
particle generator operation and verify 
particle size microscopically. If 
monodispersity is to be verified by 
measurements at the beginning and the end 
of the run rather than By'ah integrated, 
sample, these measurements shall be made at 
this time. Measure in triplica te the PM 
collected by the calibration stage (m) and the 
PM on all surfaces downstream of the

respective calibration stage (m’) for all of the 
flow rates and particle size combinations 
shown in Table 2 of this method. Techniques 
of mass measurement may include the use of 
a dye and spectrophotometer. Particles on the 
upstream side of a jet plate shall be included 
with the substrate downstream, except 
agglomerates of particles, which shall be 
included with the preceding or upstream 
substrate. Use the fallowing formula to 
calculate the collection efficiency (E) for each 
stage.

5.4.4.1 Use the formula in Section &2.&3 
of this method to calculate the standard 
deviation (cr) for the replicate measurements. 
If cr  exceeds 0.10. repeat the replica te runs.

5.4.4.2 Use the following formula to 
calculate die average collection efficiency 
(E.V*) for each set of replicate measurements.

îV| = {Ei +E2+Es)/3
where Ei, E2, and Es are replicate 
measurements of E.

5.4.4.3 Use the following formula to 
calculate Stk for each Eav>.

D2Q
Stk= -----------

9 p  A dj

where:
D= Aerodynamic diameter of the test 

particle, cm (g/cm^Vi.
Q —Gas flow rate through the calibration 

stage at inlet conditions, cm*/sec. 
p,=Gas viscosity, micropoise.
A =Total cross-sectional area of the jets of 

the calibration stage, cm2. 
dj=Diameter of one jet of the calibration 

stage, cm.
5.4.4.4 Determine Stkso for each 

calibration stage by plotting EftVg versus Stk 
on log-log paper. Stkso is the Stk number at 50 
percent efficiency. Note that particle bounce 
can cause efficiency to decrease at high 
values of Stk. Thus, 50 percent efficiency can 
occur at multiple values of Stk. The 
calibration data should clearly indicate the 
value of Stkso for minimum particle bounce. 
Impactor efficiency versus Stk with minimal 
particle bounce is characterized by a 
monotonically increasing function with 
constant or increasing slope with increasing 
Stk.

5.4.4.5 The Stkso of the first calibration 
stage can potentially decrease with 
decreasing nozzle size. Therefore, 
calibrations should be performed with 
enough nozzle sizes to provide a measured 
value within 25 percent of any nozzle size 
used in PMio measurements.

5.4.5 Criteria For Acceptance. Plot E,vg for 
the first calibration stage versus the square 
root of the ratio of Stk to Stkso on Figure 9 of 
this method. Draw a smooth curve through all 
of the points. The curve shall be within the 
banded region.

6. Calculations
6.1 Nomenclature.

Bwt=Moisture fraction of stack, by volume, 
dimensionless.

Ci =  Visdosity"constant, 51.12 micropoise 
for °K (51.05 micropoise for °R).

C2 3 , Viscosity constant, 0.372 micropoise/ 
°K (0.207 micropoise/°R).

C3 —Viscosity constant, 1.05x10 4 
micropoise/°K2 (3.24 x  10“8 micropoise/ 
"R2).

CU =Viscosity constant, 53.147 micropoise/ 
fraction O2.

Cs=Viscosity constant, 74.143 micropoise/ 
fraction HaO.

Dso= Diameter of particles having a 50 
percent probability of penetration, pm .

f0=Stack gas fraction Oa, by volume, dry 
basis.

Ki =0.3858 °K/mm Hg (17.64 °R/in. Hg).
Me= Wet molecular weight of mixed gas 

through the PMio cyclone, g/g-mole {lb f 
lb-mole).

Mtf=Dry molecular weight of stack gas, g/ 
g-mole (lb/lb-mole).

Fbar=Barometric pressure at sampling site, 
mm Hg (in. Hg).

P,=Absolute stack pressure, mm Hg (in. 
Hg).

0 , = Total cyclone flow rate at wet cyclone 
conditions, m3/min (ft3/min).

Q»(«td>=Total cyclone flow rate at standard 
conditions, dsem/min (dsef/min).

Tm=Average absolute temperature of dry 
meter, °K (°R).

T,=Average absolute stack gas 
temperature, °K (°R).

V»(,td)= Volume of water vapor in gas 
sample (standard conditions),, sent (scf).

0=Total sampling time, min.
PcyC=Viscosity of mixed cyclone gas, 

micropoise.
p.(Ui=Viscosity of standard air, 180,1 

micropoise.
6.2 Analysis of Cascade Impactor Data. 

Use the manufacturer’s recommended 
procedures to analyze data from cascade 
impactors.

6.3 Analysis of Cyclone Data. Use the 
following procedures to analyze data from a 
single stage cyclone.

6.3.1 PMio Weight Determine the PM 
catch in the PMio range from the sum of the 
weights obtained from Container Numbers 1 
and 3 less the acetone blank.

6.3.2 Total PM Weight (optional). 
Determine the PM catch for greater than PMio 
from the weight obtained from Container 
Number 2 less the acetone blank, and add it 
to the PMio weight

8.3.3 PMio Fraction. Determine the PMio 
fraction of the total particulate weight by 
dividing the PMio particulate weight by the 
total particulate weight.

6.3.4 Aerodynamic Cut Size. Calculate the 
stack gas viscosity as follows:

Pcy*=Ci -f-CjTi+CiTt^CifM-CiBw
6.3.4.1 The PMio flow rate, at actual 

cyclone conditions, is calculated as follows:

| Q»Utd>+
VflfiUm)

8 I

6.3.4.2 Calculate the molecular weight on 
a wet basis o f the stack gas as follows:

Me= Mdil-^Bw,)+18.0(13,,)
0.3.4.3 Calculate the actual Dso of the 

cyclone for the given conditions as follows:
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where fit =0.027754 for metric units (0.15625 
for English units).

6.3.5 Acceptable Results. The results are 
acceptable if two conditions are met. The 
first is that 9.0 pm < D»o < 11-0 pm. The 
second is that no sampling points are outside 
APmin and Apm„ , or that 80 percent < I < 120 
percent and no more than one sampling point 
is outside Apmin and Apm„ . If Dso is less than 
9.0 pm, reject the results and repeat the test.

.ft 7091

7. B ibliography
1. Same as Bibliography in Method 5.
2. McCain, J.D., J.W. Ragland, and A.D. 

Williamson. Recommended Methodology for 
the Determination of Particle Size 
Distributions in Ducted Sources, Final Report. 
Prepared for the California Air Resources 
Board by Southern Research Institute. May 
1986.

3. Farthing, W.E., S.S. Dawes, A.D. 
Williamson, J.D. McCain, R.S. Martin, and

J.W. Ragland. Development of Sampling 
Methods for Source PMio Emissions. Southern 
Research Institute for the Environmental 
Protection Agency. April 1989. NTIS PB 89 
190375, EPA/600/3-88-056.

4. A pplication  G uide fo r  S ource PMio 
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EPA /600/3-88-057.
BILLING CODE 6560-50-M
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N o z z le Cone O u ts id e S t r a i g h t  i n l e t T o t a l  L ength
D ia m e te r A n g le , 8 t a p e r ,  $ l e n g t h ,  l L
( in c h e s ) (d e g re e s ) (d e g re e s ) ( in c h e s ) (in c h e s )

0 ,1 3 6 4 15 < 0 .0 5 2 .6 5 3 1 0 .0 5
0 . 1 5 0 4 15 < 0 . 0 5 2 .5 5 3 1 0 .0 5
0 . 1 6 4 5 15 < 0 . 0 5 1 .9 7 0 10 .05
0 . 1 8 0 6 15 < 0 . 0 5 1 .5 7 2 1 0 .0 5
0 . 1 9 7 6 15 < 0 . 0 5 1. 49110. 05
0 . 2 1 5 6 15 < 0 . 0 5 1. 45 1 0. 05
0 . 2 3 3 6 15 < 0 . 0 5 1.45 1 0 .0 5
0 . 2 6 4 5 15 < 0 . 0 5 1. 45 10. 05
0 . 3 0 0 4 15 < 0 . 0 5 1. 48 1 0. 0 5
0 . 3 4 2 4 15 < 0 . 0 5 1. 45 10. 05
0 . 3 9 0 3 15 < 0 . 0 5 1. 45 10. 0 5

Figure 2. Nozzle design specifications.
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Cyclone Interior Dimensions

Dimensions (±0.02 cm, ±0. 01 in. )

Din D De* B H h Z S Hcup Dcup ° ; Do
cm 1.27 4.47 1.50 1.88 6.95 2.24 4.71 1.57 2.25 4.45 1.02 1.24

inches 0.50. 1.76 0.59 0.74 2.74 0.88 1.85 0.62 0.89 1.75- 0.40 0.49

Figure 3. Cyclone design specifications. 

78
BILLING CODE 6560-50-C
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Barometric pressure, 
Pb.r, in. Hg=

Stack static pressure, 
P,, in. H20 = ______ _

Average stack temperature,
ts. °F= -------------- -

Meter temperature, tm, °F= .
Orifice AH@, in. H aO =____

Gas analysis:
% C O *=__________
%o2= _________

%n2+% c o =
Fraction moisture content,

. Bw,  ~ ---------------
Molecular weight of stack gas, dry basis:

Md=0.44 (9&C02) +0.32 (960*) -f 0.28
(%N2+ % C O )= _________lb / lb m o!e

Molecular weight of stack gas, wet basis: 
MW=M * (l-Bw J+ 18 (BWJ =  _ _ _ _ _ _  lb/

lb mole
Absolute stack pressure:

P .= -P b .r  +
13.6

in. Hg

Viscosity of stack gas: 
ps= 152.418 +  0.2552 t ,+ 3.2355x10”5 

t,2+0.53l47 ( m ) - 74.143 Bws=
________ _ micropoise

Cyclone Bow rate:

r (t,+460) 1 0 
Q ,= 0.002837 u, --------------

I M„ P. i
1.2949

MWP,
ft3/min

Figure 4. Example worksheet 1, cyclone 
flow rate and AH.

Orífice pressure head (AH) needed for 
cyclone flow rate:

AH
f Q» (l-Bwa) P» 1
I t*+460 J

tm Md 1.083 AH®
in. H20

Calculate AH ft»* three temperatures: Stack viscosity, p,, 
micropoise =

t». *F
AH. in. 

HjO

Absolute stack pressure,
P„ in. Hg = ------------ ---

Average stack temperature.
V *F  =  __________

Meter temperature, t* , *F = __
Method 201A pitot coefficient,

C„ == ________

Cyclone flow rate, ft3/min,
Q. =  - ------------

Method 2 pitot coefficient,
Cp' = ——-------

Molecular weight of stack gas, wet basis, 
Mw = ---------------

Nozzle diameter, Dn, in. = ___________
Nozzle velocity:

3.058 Q,

D„s
ft/sec

Maximum and minimum velocities:

Vml» =  vn

rm u  — v n

r 0.26Ö3 Qs *  ft, -,r0.2457 + 0.3072 - , 'h
VnL4 \

0.2603 Q ,fe ft.
0.4457 + 0.5690 - *

v ,1-*

ft/sec

ft/sec

Figure 5. Example worksheet 2. nozzle 
selection.

Maximum and minimum velocity head 
values:

APmta =  13680 X  10r<
PrMwiVmuJ3

(tg + 4«0)C»*
in. H20
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. P»Mw(vm„ ) 2
^Pmu — 1.3686 X 10 =s__________ in. H2O

f t ,+  460) Cp2

N ozzle No.

D„, in.................. ............................
v„, ft/s e c ......................................
Vrein, ft/se c ........................... .......
v— ..  ft/sec...................................
APmin, in. H 20 .............................
A p „ ...  in. H ï O ....... ..:..................

Velocity traverse data:

ApfMethod 201A) =  Ap(Method 2) J j 2

Total run time, minutes =  _  
Number of traverse points ==

Ap't I (Total run time)
—------ V*— --------- --------
Ap avg  •* (Number of points)

where:
ti =  dwell time at first traverse point, 

minutes.
Ap'i=the velocity head at the first traverse 

point (from a previous traverse), in. H2O.
Ap'»vg—the square of the average square 

root of the Ap’s (from a previous velocity 
traverse), in. H20,

At subsequent traverse points, measure the 
velocity Ap and calculate the dwell time 
by using the following equation:

ti
tn= ~~ (Api) n=2,3,* * * total number of sampling points 

(Apn) *

where:
t„=dwell time at traverse point n, minutes.

Ap„=measured velocity head at point n, in. 
H2O.

Apt =  dwell time at first traverse point, 
minutes.

Figure 6. Example worksheet 3, dwell time.

Plant__________
Date . _____
Run no________ __
Filter no___________
Amount of liquid lost during

transport__________
Acetone blank volume, ml _________
Acetone wash volume, ml ( 4 ) ._____________

(5)_________ ;
Acetone blank cone., mg/mg (Equation 5-4,

Method 5 )__________
Acetone wash blank, mg (Equation 5-5, 

Method 5 )______ _ _

W eight of PM I0 (m g)

Container No.
Final

weight
Ta re

weight
W eight

gain

1 .....................................
3 .....................................

T o ta l.....................

Less acetone  
blank.................

W eight of P M i0..

Figure 7, Method 201A analysis sheet.

Ta ble  1.—-Perfo rm a n ce  S pecìfica  
t io n s  f o r  S o u r c e  PMi0 Cy c lo n es  
and No zzle  Com bination s

Parameter Units Specifications

1. Collection P ercent......... Such that
efficiency. collection 

efficiency falls 
within envelope  
specified by  
Section 5.2.6  
and Figure 8.

2. Cyclone cut f irn ................. 1 0 ±  1 fim
size (Dso). aerodynamic

diameter.
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Ta ble  2 .— Pa rtic le  S iz e s  and Nominal 
G a s  Vel o c it ie s  fo r  E fficien cy

Particle size 
(pm )*

Target gas velocities (m /sec)

7 ± 1 .0 1 5 ±  1.5 25 ± 2 .5

5 -* -0 .5 ...................
7 ± 0 . 5 ...................
10 ±  0 .5 .................
14 ± 1 . 0 ................
20 ±  1 0 ....

* Mass median aerodynamic diameter. 
BILLING CODE 656O-50-M
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Figure 8. Efficiency envelope for the PMl0 cyclone.

V  STK  / STKS 0

Figure 9. Efficiency envelope for first calibration stage. 
(FR Doc. 90-7603 Filed 4-16-90; 8:45 am]
BILUNQ CODE 6560-50-C
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40 CFR Part 271 

[FRL-3756-2]

Schedules of Compliance for 
Modification of Delaware’s Hazardous 
Waste Program and for Modification of 
Maryland’s Hazardous Waste Program

AGENCY: U.S. Environmental Protection 
Agency, Region III.
ACTION: Notice of Compliance Schedules 
to Adopt Program Modifications for 
States of Delaware and Maryland.

SUMMARY: On September 22,1986, EPA 
promulgated amendments to the 
deadlines for State program 
modifications, and published 
requirements for States to be placed on 
a compliance schedule to adopt the 
necessary program modifications. EPA 
is today publishing a compliance 
schedule for the States of Delaware and 
Maryland to modify their programs in 
accordance with § 271.21(g) to adopt the 
Federal program modifications.
FOR FURTHER INFORMATION CONTACT: 
John J. Humphries, Cynthia Burrows 
(Delaware Contact), or Denis Zielinski 
(Maryland Contact), EPA Region III, 
RCRA Programs Branch (3HW50), 841. 
Chestnut Building, Philadelphia, PA 
19107, (Phone: 215-597-7370). 
SUPPLEMENTARY INFORMATION:

A. Background
Final authorization to implement the 

Federal hazardous waste program 
within the State is granted by EPA if the 
Agency finds that the State program (1) 
Is "equivalent” to the Federal program,
(2) is "consistent” with the Federal 
program and other State programs, and
(3) provides for adequate enforcement 
(section 3006(b), 42 U.S.C. 6226(b)). EPA 
regulations for final authorization 
appear at 40 CFR 271.1 through 271.24. In 
order to retain authorization, a State 
must revise its program to adopt new 
Federal requirements by the cluster 
deadlines and procedures specified in 40 
CFR 271.21. See 51 FR 33712, September 
22,1986 for a complete discussion of 
these procedures and deadlines.
B. Delaware

EPA approved Delaware’s final 
authorization of its hazardous waste 
management program on December 14, 
1983 (48 FR 55570). Today EPA is 
publishing a compliance schedule for 
Delaware to obtain program revisions 
for Non-HSWA Cluster IV (RCRA 
regulations promulgated by EPA from 
July 1,1987 to June 30,1988) and HSWA

Cluster I (HSWA regulations 
promulgated by EPA November 8,1984 
to June 30,1987). Delaware has agreed 
to obtain the needed program revisions 
according to the following schedule:

1. Draft regulations prepared and 
forwarded to EPA and the Delaware 
Deputy Attorney General for review by 
December 31,1989.

2. Public notice of proposed 
regulations by March 1,1990.

3. Public hearing on adoption of 
proposed amendments by April 15,1990.

4. Final adoption of regulations by 
June 30,1990.

Delaware expects to submit an 
application to EPA for authorization of 
the above mentioned program revisions 
by August 30,1990.

C. Maryland

Maryland received final authorization 
of its hazardous waste management 
program on February 11,1985, as set 
forth in the January 25,1985, Federal 
Register notice (50 FR 3511). Today EPA 
is publishing a schedule of compliance 
for Maryland to obtain program 
revisions for Non-HSWA Cluster IV 
(RCRA regulations promulgated by EPA 
from July 1,1987 to June 30,1988) and 
HSWA Cluster I (HSWA regulations 
promulgated by EPA November 8,1984 
to June 30,1987). Maryland has agreed 
to obtain the needed program revisions 
according to the following schedule:

1. Draft regulations prepared and 
forwarded to the Attorney General and 
EPA for review and comment by June 1, 
1990.

2. Public notice of proposed 
regulations by August 1,1990.

3. Public hearing on proposed 
regulations by September 15,1990.

4. Final adoption of regulations by 
November 1,1990.

Maryland expects to submit an 
application to EPA for authorization of 
the above mentioned program revisions 
by December 31,1990.

Authority

This notice is issued under the 
authority of sections 2002(a), 3006, and 
7004(b) of the Solid Waste Disposal Act, 
as amended by the RCRA of 1976, as 
amended, 42 U.S.C. 6912(a), 6926, and 
6974(b).
Steve R. Wassereug,
Acting Regional Administrator.
(FR Doc. 90-8778 Filed 4-16-90; 8:45 amj 
BILLING CODE 6S60-50-M

40 CFR Part 271 

[FRL-3757-2]

Hazardous Waste Management 
Program; Approval of State Hazardous 
Waste Program Revisions for 
Oklahoma
AGENCY: Environmental Protection 
Agency.
ACTION: Immediate final rule.

SUMMARY: The State of Oklahoma has 
applied for final authorization of 
revisions to its hazardous waste 
program under the Resource 
Conservation and Recovery Act 
(RCRA). Environmental Protection 
Agency (EPA) has reviewed the 
Oklahoma application and has made a 
decision, subject to public review and 
comment, that the Oklahoma hazardous 
waste program revision satisfies ail of 
the requirements necessary to qualify 
for final authorization. Thus, EPA 
intends to approve the Oklahoma 
hazardous waste program revisions. The 
Oklahoma application for program 
revision is available for public review 
and comment.
DATES: Final authorization for 
Oklahoma shall be effective June 18, 
1990, unless EPA publishes a prior 
Federal Register action withdrawing this 
immediate final rule. All comments on 
the Oklahoma program revision 
application must be received by the 
close of business May 17,1990. 
ADDRESSES: Copies of the Oklahoma 
program revision application are 
available from 8:30 a.m. to 4 p.m., 
Monday through Friday at the following 
addresses for inspection and copying: 
Oklahoma State Department of Health, 
1000 NE Tenth, Oklahoma City, 
Oklahoma 73152; U.S. EPA Region 6, 
Library, 12th Floor First Interstate Bank 
Tower at Fountain Place, 1445 Ross 
Avenue, Dallas, Texas 75202, phone 
(214) 655-6444; and U.S. EPA 
Headquarters, Library, PM 211A, 401 M 
Street SW., Washington, DC 20460; 
phone (202) 382-5926. Written comments 
referring to Docket Number OK-90-1 
should be sent to Ms. Lynn Prince, 
Grants and Authorization Section (6H- 
HS), RCRA Programs Branch, U.S, EPA 
Region 6, First Interstate Bank Tower at 
Fountain Place, 1445 Ross Avenue, 
Dallas, Texas 75202, phone (214) 655- 
6760.
FOR FURTHER INFORMATION CONTACT: 
Ms. Lynn Prince» State Programs Section 
(6H-HS), Grants and Authorization 
Section, RCRA Programs Branch, U.S. 
EPA Region 6, First Interstate Bank 
Tower at Fountain Place, 1445 Ross
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Avenue, Dallas, Texas 75202, phone 
(214) 655-6760.
SUPPLEMENTARY INFORMATION: 

Background

States with final authorization under 
section 3006(b) of the Resource 
Conservation and Recovery Act 
(“RCRA"), 42 U.S.C. 6926(b), have a 
continuing obligation to maintain a 
hazardous waste program that is. 
equivalent to, consistent with, and no 
less stringent than the Federal 
hazardous waste program. In addition, 
as an interim measure, the Hazardous 
and Solid Waste Amendments of 1984 
(Pub. L. No. 98-616, November 8,1984, 
hereinafter “HSWA") allows States to 
revise their programs to become 
substantially equivalent instead of 
equivalent to RCRA requirements 
promulgated under HSWA authority. 
States exercising the latter option 
receive “interim authorization” for the 
HSWA requirements under section 
3006(g) of RCRA, 42 U.S.C. 6926(g), and 
later apply for final authorization for the 
HSWA requirements.

Revisions to State hazardous waste 
programs are necessary when Federal or 
State statutory or regulatory authority is 
modified or when certain other changes 
occur. Most commonly, State program

revisions are necessitated by changes to 
EPA’s regulations in 40 CFR parts 260- 
266 and 124 and 270.
Oklahoma

On December 27,1984, EPA published 
a Federal Register notice announcing its 
decision to grant final authorization to 
Oklahoma (See 49 FR 50362). On 
December 31,1987, Oklahoma submitted 
a program revision application. Today, 
Oklahoma is seeking approval of its 
program revision in accordance with 
§ 271.21(b)(3).

EPA has reviewed the Oklahoma 
application, and has made an immediate 
final decision that the Oklahoma 
hazardous waste program revision 
satisfies all of the requirements 
necessary to qualify for final 
authorization. Consequently, EPA 
intends to grant final authorization for 
the additional program modifications.

The public may submit written 
comments on EPA’s immediate final 
decision until May 17,1990. Copies of 
the Oklahoma application for program 
revision are available for inspection and 
copying at the locations indicated in the 
“ADDRESSES” section of this notice.

Approval of the Oklahoma program 
revision shall become effective in 60 
days unless an adverse comment 
pertaining to the State’s revision

discussed in this notice is received by 
the end of the comment period. If an 
adverse comment is received, EPA will 
publish either (1) a withdrawal of the 
immediate final decision or (2) a notice 
containing a response to comments 
which either affirms that the immediate 
final decision takes effect or reverses 
the decision.

The Oklahoma program revision 
application is based on changes to State 
regulations which were intended to 
make them equivalent to the analogous 
Federal regulations. Although the State’s 
regulation changes included some 
changes based on provisions of the 
Hazardous and Solid Waste 
Amendments of 1984 (HSWA), the State 
is not seeking HSWA authorization at 
this time. EPA is not authorizing the 
State’s HSWA-type provisions with this 
notice. Consequently, EPA intends to 
grant final authorization to Oklahoma 
for only the program modifications 
which are described below.

The following chart lists the State 
rules (Rules and Regulations fo r , ■
Industrial Waste Management as 
amended October 29,1987, and the 
referenced State laws) that have been 
changed and that are being recognized 
as equivalent to the analogous Federal 
rules.

Fedora! citation State analog

1. Permit Rules: Settlem ent Agreem ent— changes 40  C F R  part 270, subpart G — as published in 1. Chapter 2, Sections 200 an d 210  
the Federal R e g i s t e r  on April 2 4 ,1 9 8 4 .

2. Listing of W arfarorin and Z inc Phosphide— ch an ges to 40  C F R  part 261, subpart D — as  
published in the Fed er al  Reg ister  on M ay 1 0 ,1 9 8 4 .

3. Exclusion of Lim é Stabilized Pickle Liquor S lud ge— changes to 40  C F R  part 201, subpart A —  
as published in the Federal Register on Ju n e  5 ,1 9 8 4 .

4. State Availability of Information— as required by Section 3006(f) of R C R A .... ..................................

5. Exclusion of Household W aste as a  H azardous W aste— changes to 40 C F R  part 261, subpart 
A — as published in the Federal Register on N o vem ber 13,1984.

6. Applicability erf Interim Status Standards of O w n ers  and Operators of T re a tm e n t Storage and  
Disposal F&ciiities— changes to 40 C F R  part 265, subpart A — a s  published In the Federal 
Register o n  N ovem ber 21.1984.

7. Corrections to the Te st M ethods Manual changes to 40 C F R  parts 260, subparts B - C  and 270, 
subpart A — as published in the Feder al  Re g iste r  on December 4,1984.

8. Satellite Accum ulation R ule— ch an ges  to 4 0  C F R  part 262, subpart C — as published in the 
Federal Register o n D ecem ber 2 0 ,1 9 8 4 .

9. Definition of Solid W aste— changes to 40  C F R  parts 260, subparts B -C ;  261, subparts A  and  
D; 264, subparts A  an d  O ; 265, subparts A , O , and P; and 266, subparts C , D , F  an d  G — as  
published in the Feoeral Register o n January 4 ,1 9 8 5 , April 1 1 ,1 9 8 5 , and August 2 0 ,1 9 8 5 .

10. Interim Status Standards for Treatm ent, Storage, and Disposal Facilities— ch an ges  to 4 0  C F R  
part 265, subparts K. M , and N— as published in the Federal Register on April 23,1985.

11. Financial Responsibilty: Settlement Agreem ent— changes to 40 C F R  parts 260, subpart B; 
264, subparts G  and H; 265, subparts G  and H; and 270* subparts B, D, and G — as published 
in the Federal Register on . M ay 2,1986.

12. Listing of Spent Pickle Liquor from Steel Finishing Operations— changes to 40 C F R  part 261, 
6ubpart D— as published in the Federal Register on M ay 28,1986.

2. Chapter 2, Sections 200 and 210

3. Chapter 2, Sections 200 and 210

4. 63 O .S . Supp. 1987 section 1 -2 004 (15 ); 41 O .S . Supp. 1987 
sections 24A.3 (1 ), .5 (5) A  .17 (B ); 75 O .S . 1981* section 318(a); 
75 O .S . S u p p .1987, section 307 and State Rules 701, 704, 706

5. Chapter 2, Sections 200 and 210

6. Chapter 2, Sections 200 and 210

7. Chapter 2, Sections 2 0 0 -2 4 0

8. Chapter 2, Sections 200 and 210

9. Chapter 2, Sections 2 0 0 -2 4 0

10. Chapter 2, Sections 200 and 210

11. Chapter 2, Sections 2 0 0 -2 4 0

12. Chapter 2, Sections 20 0  and 210

The Oklahoma provisions 
incorporating thè Federal HSWA 
provisions concerning research, 
development, add demonstration 
permits have not been evaluated and 
are not a part of the authorized

revisions, since Oklahoma had not 
applied for them at the time' of this 
application. Therefore; the following 
State rule is not part of the authorized 
State program.

Oklahoma Rules and Regulations for 
Controlled Industrial Waste 
Management, chapter 2, Rule 210 
(portion); November 2,1987: That 
portion of Rule 210 which incorporates 
40 CFR 270.10(a), providing for R, D, and
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D permits, is not being considered for 
authorization at this time.

The subsequent State rule was 
determined to be broader in scope than 
the Federal requirements, and therefore, 
is not part of the Oklahoma authorized 
program.
Fees

Oklahoma Rules and Regulations for 
Controlled Industrial Waste 
Management, chapter 7, Rules 740-743.

The following State rules were added 
by adoption of the HSWA provisions. 
Because the state has not applied for 
these HSWA authorities, these Federal 
requirements will not become part of the 
Oklahoma authorized program until the 
State applies for and receives 
authorization for them.
Additional Wastes

Oklahoma Rules and Regulations for 
Controlled Industrial Management, 
chapter 2, Rules 210 (portion!, November 
2,1987: Dioxin wastes (See 50 F R 1978, 
January 14,1985); TDÍ, DNT, and TDA 
wastes (See 50 FR 42,936, October 23, 
1985); Spent solvents (See 50 FR 53,315, 
December 31,1985); EDB wastes (See 51 
FR 5330, February 13,1988); and 
additional spent solvents (See 51 FR 
6541, February 25,1986).

The State also submitted revisions to 
the Program Description, Attorney 
General’s Statement and the 
Memorandum of Agreement between 
the State of Oklahoma and EPA, Region 
6.

The State of Oklahoma is not 
authorized to operate on Indian lands.
Decision

1 conclude that the Oklahoma 
application for program revision meets 
all of the statutory and regulatory 
requirements established by RCRA. 
Accordingly, Oklahoma is granted final 
authorization to operate its hazardous 
waste program as revised. Oklahoma 
now has responsibility for permitting 
treatment, storage, and disposal 
facilities within its borders and carrying 
out other aspects of the RCRA program, 
subject to the limitation of its revised 
program application and previously 
approved authorities. Oklahoma also 
has primary enforcement responsibility, 
although EPA retains the right to 
conduct inspections under section 3007 
of RCRA and to take enforcement 
actions under sections 3008,3013 and 
7003 of RCRA.
Codification in  Part 272

EPA uses part 272 for codification of 
the decision to authorize the Oklahoma 
program and for incorporation by 
reference of those provisions of the 
Oklahoma statutes and regulations that 
EPA will enforce under sections 3008,

3013 and 7003 of RCRA. Therefore, EPA 
is amending part 272, subpart LL, under 
a separate notice^

Compliance with Executive Order 
12291: The Office of Management and 
Budget has exempted tins rule from the 
requirements of section 3 of Executive 
Order 12291,

Certification Under the Regulatory 
Flexib ility  A c t  Pursuant to the 
provisions of 4 UÜ.C. 605(b), I hereby 
certify that this authorization wilt not 
have a significant economic impact on a 
substantial number of small entities. It 
does not impose any new burdens on 
small entities. This rule, therefore, does 
not require a  regulatory flexibility 
analysis.
List of Subjects in 48 CFR Part 271

Administrative practice and 
procedure. Confidential business 
information. Hazardous materials 
transportation. Hazardous waste, Indian 
lands. Intergovernmental relations. 
Penalties, Reporting and recordkeeping 
requirements, Water pollution control. 
Water supply.

Authority: This notice is issued under the 
authority of sections 20062(a), 3006 and 
7004(b) of the Solid Waste Disposal Act as 
amended 42 U.SXL 6905,6912(a) and 6926, 
6974(b).

Dated: September 7,1988.

Editional Note: This document was 
received by the Office of the Federal Register 
on April 1 2 ,1990.

Robert E. Layton, Jr.,
R eg ion al A dm inistrator,
[FR Doc. 90-8895 Filed 4-16-90; 8:45 am]
BILLING CODE 6560-50-M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Health Care Financing Administration

42 CFR Part 412

[BPD-630-CN]

RIN 0938-AE02

Medicare Program; Changes to the 
Inpatient Hospital Prospective 
Payment System and FY 1990 Rates; 
Correction and Technical Amendment

AGENCY: Health Care Financing 
Administration (HCFA), HHS. 
a c t i o n : Final rule; correction and 
technical amendment.

s u m m a r y : In the September 1,1989 issue 
, of the Federal Register (FR Doc. 89- 
20481), (54 FR 36453), we made revisions 
to the Medicare inpatient hospital 
prospective payment system and set 
forth the prospective payment rates for 
FY 1990. This notice corrects technical

errors made in that document, hi 
addition, we are making a conforming 
change to § 412.92(aH2)(iii) to accurately 
reflect the less burdensome criteria for 
classification as a sole community 
hospital. This language conforms to the 
change we made in § 412.92(a)(3). We 
intended to change both sections at the 
same time, bat mistakenly left out the 
changes to § 412.92(a)(2)(iii).

EFFECTIVE D ATE; October 1« 1989.

FOR FURTHER INFORMATION CONTACT: 
Barbara Wynn (301) 968-4529.

SUPPLEMENTARY INFORMATION:

W e are making the following 
corrections to the September 1,1989 
document:

1. On page 36465, in the second 
column, in line 5 of fee Response; 
“Heart) long with HIS Bundle until“  is 
corrected to read “Heart) along wife HIS 
bundle study until”.

2. On page 36465, in fee second 
column, in the last two fines from fee 
bottom of the page, "DRGs 104 and 106,” 
is changed to read “DRG104,**.

3. On page 36467, in the third column, 
in fine 10 of fee third fill! paragraph, 
“35.96 through 36.05)“ is changed to read 
“35.96, 36.01, 36.02, and 36.05F.

4. On page 36483, in the second 
column, m fee fifth ime from fee top of 
fee page, “§ 412.92(a)(3)” is  corrected to 
read “§§ 412.92 (a)(2)(iii) and (a)(3)“.

5. On page 36498, in the second 
column, in fee third line of the third tell 
paragraph, “Rural—.99925“ is changed 
to read “Rural—.99924“.

6. Beginning on page 36547, in Table 
6A, the superscript “1” is added after’ 
the description of each of the following 
diagnosis codes: 651.30, 651.40, 651.50, 
and 651.60, and a footnote is added to 
read as follows:

1 In developing the correct assignment for 
these codes, we identified other unspecified 
codes that are invalid as a discharge 
diagnosis in MDC14 because they do not 
provide delivery status. W e removed the 
following diagnosis codes from DRGs 370 
through 375 and added them to DRG 469. 
Cases assigned to DRG 469 are returned to 
the hospital by the fiscal intermediary for a 
more specific principal diagnosis. (We 
identified only two cases in the FY 1988 
MEDPAR data that would be affected by this 
change.)
65100 Twin pregnancy, unspecified 
65110 Triplet pregnancy, unspecified 
65120 Quadruplet pregnancy, unspecified 
65180 Multiple gestation, not elsewhere 

classified (NEC), unspecified 
65190 Multiple gestation, not otherwise 

specified (NOS), unspecified 
65200 Unstable lie, unspecified 
65210 Cephalic version NOS, unspecified 
65220 Breech presentation, unspecified 
65230 Transverse or oblique lie, unspecified


