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SECTION 1

INTRODUCTION

In 1993, the U.S. Environmental Protection Agency (EPA) in Research Triangle Park, North
Carolina, revised its 1987 version of its traceability protocol for the assay and certification of
compressed gas and permeation-device calibration standards.   The protocol allows producers of gaseous1,2

standards, users of gaseous standards, and other analytical laboratories to establish traceability
between their protocol gases and gaseous Standard Reference Materials (SRMs) produced by the National
Institute of Standards and Technology (NIST).  Parts 50, 58, 60, and 75 of Title 40 of the Code of Federal
Regulations (CFR) require using SRMs or gaseous standards traceable to SRMs for calibrating and auditing
ambient air and stationary source pollutant monitoring systems.3-6

As the protocol was being revised, the 1987 version was published in the January 11, 1993, issue
of the Federal Register.  It was inserted as Appendix H to 40 CFR Part 75, which concerns the Acid Rain
Program.  In April 1996, EPA's Acid Rain Program suggested that the 1987 and 1993 versions of the protocol
be consolidated into a single protocol.  In discussions at that time,  RTI suggested that the protocol be
revised in a manner that would allow EPA Protocol Gases to be produced either with the higher accuracy
(within ±2 percent) needed by EPA’s Acid Rain Division or with less stringent accuracy requirements that
might be acceptable to other users.  In 1997, RTI solicited additional suggested revisions from specialty
gas producers and other interested parties.

The purpose of this work assignment was to revise the statistical procedures in the 1993 version
of the protocol and to consolidate its two published versions in order to make the revised protocol useful
to EPA’s Acid Rain Division as well as other users.  Improvement of the statistical procedures had the
highest priority.

The current revision has several significant changes from the 1993 version as listed below:

1. Statistical techniques are used to calculate the total uncertainty of the candidate
standard.  Data from the multipoint calibration and the assays are used in these calculations
(see Section 2.1.4);

2. The uncertainty of reference standards is now included in the calculation of the total
uncertainty of the candidate standard (see Section 2.1.2);

3. Statistical techniques are used to calculate the stability of candidate standards.  The
intermediate performance standard of 1 percent agreement between assays has been deleted
(see Section 2.1.6.2);

4. Statistical spreadsheets were developed to assist in these calculations, but equivalent
statistical techniques may also be used.  These spreadsheets replace most of the manual
calculations required in the 1993 version of the protocol (see Appendices A through D).

5. Multipoint calibration data may be fitted to straight-line, quadratic, cubic, or quartic
linear regression models by the spreadsheets, although the use of cubic and quartic models
is discouraged (see Appendix A);
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6. If a quadratic or higher-order model is used to fit the multipoint calibration data, at least
two reference standards, having different concentrations,  must be measured during the
assays (see Section 2.2.7);

7. The correction for minor calibration drift following the multipoint calibration is embedded
in the spreadsheets’ calculation of the uncertainty of a single assay;

8. Primary Reference Standards from the Netherlands Measurement Institute (NMi) are accepted
as being equivalent to SRMs from NIST (see Section 2.1.2);

9. The analyst may substitute a low-concentration reference standard in the place of the zero
gas during assays of the candidate standard (see Section 2.1.9);

10. A summary of EPA's audit results from 1992 to the present is available at an EPA website,
http://www.epa.gov/ttn  (see Section 2.1.10);

11. A strip chart recorder is no longer required as part of the assay apparatus, but a high-
precision data acquisition system must produce an electronic or paper record of the
analyzer's response during assays.  This record must be maintained for 3 years after the
standard’s certification date (see Section 2.2.4).


