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(d) The tests for zero drift, span drift, 
lag time, rise time, fall time, and precision 
shall be combined into a single sequen-
tial procedure to be conducted at var-
ious line voltages and ambient tem-
peratures specified in § 53.23(e). The 
tests for noise, lower detectable limit, and 
interference equivalents shall be made at 
any temperature between 20 °C. and 30 
°C. and at any normal line voltage be-
tween 105 and 125 volts, and shall be 
conducted such that not more than 
three (3) test results for each param-
eter are obtained per 24 hours. 

(e) All response readings to be re-
corded shall first be converted to con-
centration units according to the cali-
bration curve constructed in accord-
ance with § 53.21(b). 

(f) All recorder chart tracings, 
records, test data and other docu-
mentation obtained from or pertinent 
to these tests shall be identified, dated, 
signed by the analyst performing the 
test, and submitted. 

NOTE: Suggested formats for reporting the 
test results and calculations are provided in 
Figures B–2, B–3, B–4, B–5, and B–6 in appen-
dix A. Symbols and abbreviations used in 
this subpart are listed in table B–5, appendix 
A. 

[40 FR 7049, Feb. 18, 1975, as amended at 40 
FR 18168, Apr. 25, 1975; 41 FR 52694, Dec. 1, 
1976; 75 FR 35598, June 22, 2010] 

§ 53.21 Test conditions. 
(a) Set-up and start-up of the test ana-

lyzer shall be in strict accordance with 
the operating instructions specified in 
the manual referred to in § 53.4(b)(3). 
Allow adequate warm-up or stabiliza-
tion time as indicated in the operating 
instructions before beginning the tests. 
The test procedures assume that the 
test analyzer has an analog measure-
ment signal output that is connected 
to a suitable strip chart recorder of the 
servo, null-balance type. This recorder 
shall have a chart width of a least 25 
centimeters, chart speeds up to 10 cm 
per hour, a response time of 1 second or 
less, a deadband of not more than 0.25 
percent of full scale, and capability ei-
ther of reading measurements at least 
5 percent below zero or of offsetting the 
zero by at least 5 percent. If the test 
analyzer does not have an analog sig-
nal output, or if other types of meas-
urement data output are used, an alter-

native measurement data recording de-
vice (or devices) may be used for the 
tests, provided it is reasonably suited 
to the nature and purposes of the tests 
and an analog representation of the an-
alyzer measurements for each test can 
be plotted or otherwise generated that 
is reasonably similar to the analog 
measurement recordings that would be 
produced by a conventional chart re-
corder. 

(b) Calibration of the test analyzer 
shall be as indicated in the manual re-
ferred to in § 53.4(b)(3) and as follows: If 
the chart recorder does not have below 
zero capability, adjust either the con-
trols of the test analyzer or the chart 
recorder to obtain a +5% offset zero 
reading on the recorder chart to facili-
tate observing negative response or 
drift. If the candidate method is not ca-
pable of negative response, the test an-
alyzer (not recorder) shall be operated 
with an offset zero. Construct and sub-
mit a calibration curve showing a plot 
of recorder scale readings (ordinate) 
against pollutant concentrations (ab-
scissa). A plot of output units (volts, 
millivolts, milliamps, etc.) against pol-
lutant concentrations shall also be 
shown for methods not including an in-
tegral chart recorder. All such plots 
shall consist of at least seven (7) ap-
proximately equally spaced, identifi-
able points, including 0 and 90±5 per-
cent of full scale. 

(c) Once the test analyzer has been 
set up and calibrated and the tests 
started, manual adjustment or normal 
periodic maintenance is permitted only 
every 3 days. Automatic adjustments 
which the test analyzer performs by 
itself are permitted at any time. The 
submitted records shall show clearly 
when any manual adjustment or peri-
odic maintenance was made and de-
scribe the operations performed. 

(d) If the test analyzer should mal-
function during any of the performance 
tests, the tests for that parameter 
shall be repeated. A detailed expla-
nation of the malfunction, remedial ac-
tion taken, and whether recalibration 
was necessary (along with all pertinent 
records and charts) shall be submitted. 
If more than one malfunction occurs, 
all performance test procedures for all 
parameters shall be repeated. 
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(e) Tests for all performance param-
eters shall be completed on the same 
test analyzer, except that use of mul-
tiple test analyzers to accelerate test-
ing will be permitted when alternate 
ranges of a multi-range candidate 
method are being tested. 

[62 FR 38784, July 18, 1997, as amended at 75 
FR 35599, June 22, 2010] 

§ 53.22 Generation of test atmospheres. 
(a) Table B–2 specifies preferred 

methods for generating test 
atmospheres and suggested methods of 
verifying the concentrations. Only one 
means of establishing the concentra-
tion of a test atmosphere is normally 
required. If the method of generation 
can produce reproducible concentra-
tions, verification is optional. If the 
method of generation is not reproduc-
ible, then establishment of the con-
centration by some verification meth-

od is required. However, when a meth-
od of generation other than that given 
in table B–2 is used, the test concentra-
tion shall be verified. 

(b) The test atmosphere delivery sys-
tem shall be designed and constructed 
so as not to significantly alter the test 
atmosphere composition or concentra-
tion during the period of the test. The 
delivery system shall be fabricated 
from borosilicate glass or FEP Teflon. 

(c) The output of the test atmosphere 
generation system shall be sufficiently 
stable to obtain stable response during 
the required tests. If a permeation de-
vice is used for generation of a test at-
mosphere, the device, as well as the air 
passing over it, shall be controlled to 
±0.1 °C. 

(d) All diluent air shall be zero air 
free of contaminants likely to cause a 
detectable response on the test ana-
lyzer. 

TABLE B–2—TEST ATMOSPHERES 

Test gas Generation Verification 

Ammonia ................................ Permeation device. Similar to system de-
scribed in references 1 and 2.

Indophenol method, reference 3. 

Carbon dioxide ....................... Cylinder of zero air or nitrogen containing CO2 
as required to obtain the concentration 
specified in Table B–3.

Use NIST-certified standards whenever pos-
sible. If NIST standards are not available, 
obtain 2 standards from independent 
sources which agree within 2 percent, or ob-
tain one standard and submit it to an inde-
pendent laboratory for analysis, which must 
agree within 2 percent of the supplier’s 
nominal analysis. 

Carbon monoxide ................... Cylinder of zero air or nitrogen containing CO 
as required to obtain the concentration 
specified in Table B–3.

Use a FRM CO analyzer as described in ref-
erence 8. 

Ethane .................................... Cylinder of zero air or nitrogen containing eth-
ane as required to obtain the concentration 
specified in Table B–3.

Gas chromatography, ASTM D2820, reference 
10. Use NIST-traceable gaseous methane 
or propane standards for calibration. 

Ethylene .................................. Cylinder of pre-purified nitrogen containing 
ethylene as required to obtain the con-
centration specified in Table B–3.

Do. 

Hydrogen chloride .................. Cylinder1 of pre-purified nitrogen containing 
approximately 100 ppm of gaseous HCL. Di-
lute with zero air to concentration specified 
in Table B–3.

Collect samples in bubbler containing distilled 
water and analyze by the mercuric 
thiocyante method, ASTM (D612), p. 29, ref-
erence 4. 

Hydrogen sulfide .................... Permeation device system described in ref-
erences 1 and 2.

Tentative method of analysis for H2S content 
of the atmosphere, p. 426, reference 5. 

Methane .................................. Cylinder of zero air containing methane as re-
quired to obtain the concentration specified 
in Table B–3.

Gas chromatography ASTM D2820, reference 
10. Use NIST-traceable methane standards 
for calibration. 

Naphthalene ........................... 1. Permeation device as described in ref-
erences 1 and 2.

2. Cylinder of pre-purified nitrogen containing 
100 ppm naphthalene. Dilute with zero air to 
concentration specified in Table B–3. 

Use NIST-certified standards whenever pos-
sible. If NIST standards are not available, 
obtain 2 standards from independent 
sources which agree within 2 percent, or ob-
tain one standard and submit it to an inde-
pendent laboratory for analysis, which must 
agree within 2 percent of the supplier’s 
nominal analysis. 
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