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Mr. Daniel Price

Sr. Environmental Engineer
Georgia-Pacific Cedar Springs LL.C
12551 Highway 273 West

Cedar Springs, GA 39832

Dear Mr. Price:

We reviewed your March 17, 2010, request to use an alternative to Method 16A (40 CFR 60,
Appendix A) to determine the compliance of applicable units in your facility with 40 CFR Part 60
Subpart BB — Standards of Performance for Kraft Pulp Mills. Under Subpart BB, applicable facilities
are required to use Method 16, 16A, or 16B to measure total reduced sulfur in performance tests and
relative accuracy tests for continuous cmission monitoring systems. Your alternative procedure is a
modification of Method 16A wherein the titration analysis is replaced with a sulfur dioxide analyzer.

We concur that there are technical merits to this approach and are currently preparing to
propose a new method, designated as Method 16C, based on this principal. Enclosed is a copy of
draft Method 16C. Your proposed procedure meets the requirements of this new method and we,
therefore, approve your request, You may use your proposed procedure or other variations that meet
the requirements of draft Method 16C at any facility subject to 40 CFR Part 60 Subparts BB (kraft
pulp mills) or J (petroleum refineries). We will post this approval on our web site at
www.epa.gov/ttn/emc/approalt.html for use by other interested parties.

If you have questions or would like to discuss the matter further, please call Foston Curtis at
(919) 541-1063, or you may e-mail him at curtis.foston@epa.gov.

Sincerely,

CZ/G'FL-/M_LJ MGMW
Conniesue B. Oldham, Ph.D., Group Leader
Measurements Technology Group

Enclosure

ce: Foston Curtis (via e-mail)
Gary McAlister (via e-mail)
David McNeal, Region 4 (via e-mail)
DeAnna Oser, GA DNR

‘Intemet Address (URL) e http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oll Based Inks on Recycled Paper (Minimum 25% Postconsumer)



METHOD 16C—DETERMINATION OF TOTAL REDUCED SULFUR

EMISSIONS FROM STATIONARY

What is Method 16C? |

Method 16C is a procedure for measuring total reduced sulfur (TRS) in stationary
source emissions using a continuous instrumental analyzer. Quality assurance and
quality control requirements are included to assure that you, the tester, collect data of
known quality. You must document your adherence (o 'tl1c;c specific requirements for
equipment, supplies, sample collection and anal')‘rsis,‘calcul'{xt.ions, and data ;aﬁalysis.

This method does not completely describe ail éqUiémcnt, supplies, and sampling
and analytical procedures you will need but refers to other methods for some of the
details. Therefore, to obtain reliable results, you should also have a thorough knowledge
of these additional test. 11fcili0d_s which are found in appendix A to tilis part:

(a) Me‘tl{oa éCfl)cfé%n1il1ation of Sulfur Dioxide Emissions from Stationary
Sources (Instrumental Andlyzer Ploccdute) :

“(b) Metlﬁd 713—-7.—Deit13i£rﬁipation of Nitrogen Oxides Emissions from

Stationary Séurces (Insti‘ur"riéntal Analyzer Procedure)

(¢)  Method 16A—Determination of Total Reduced Sulfur Emissions from

Stationary Sources (Impinger Techniquc)
1.0 Scope and Applica'tion

[.1 Analytes. What does Method 16C determine?
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Analyte CAS No.
Total reduced sulfur including: N/A
Dimethyl disulfide (DMDS), [(CHj3),S,] 62-49-20
Dimethyl sulfide (DMS), [(CHj3),S] 75-18-3
Hydrogen sulfide (H;S) 7783-06—4
Methyl mercaptan (MeSH), [CH,4S] 74-93-1
Reported as: Sulfur dioxide (SO») 7449-09-5

1.2 Applicability. This method is applicable for determining TRS emissions
from recovery furnaces (boilers), lime kilns, and simelt dissolving tanks at kraft pulp

mills, and from other sources when specified in an-applicable subpart of the regulations.

1.3 Data Quality Objectives. Adherence to the requirgments of this method will

enhance the quality of the data obtained from air pollutant sampling methods.

2.0 Summary of Mef[tq{l

2.1 -An integrated gasqample lS extracted from the stack. The SO, is removed
selegt;iVé}y from the sam‘pl'e, usiné zllrcilrate buffer solution. The TRS compounds are then
lhermally'i;iifd j,;ed to SO, and detérmined as SO, by an instrumental analyzer. This
method is a combix'_ia,llionl of ilhe sampling procedures ‘of Method 16A and the analytical
proce@ures of Metho#6C (referenced in Method 7E), with minor modifications to

facilitate their use together,

3.0 Definitions [Reserved]
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The following definitions are used in this method and are the same as those listed
in Methods 16A and 6C.

3.1 Analyzer Ca‘libration Error means the difference between the manufacturer
certified concentration of a calibration gas and the measured concentration of the same
gas when it is introduced into thg analyzer in direct calibration mode.

3.2 Calibration Curve means the relationship between an analyzer’s response to
the injection of a series of calibration gases and the aqtu‘al‘3é0ncc;1lfati'qus of those gases,

3.3 Calibration Gas means the gas mix}lqré‘ cénleﬁping SO, at a known )
concentration and produped and certified in a;:cdrc‘iyaht;_g witﬁ“‘EPA Traccabi]iiy Protocol
for Assay and Certification of Gaseous Calibration Standards,” September 1997, as
amended August 25, 1999, EPA-600/R-97/121 or more recent updates. The tests for
analyzer calibration error and drift require the usc of calibration gas prepared according
to this protocol. If a Zero gas is ﬁsed for the 18}y-level gas, it must meet the requirements
under the definition for “zero air material”” in 40 CFR 72.2 in place of being prepared by
the traceability protocol:

3.3:1 Low-Level GGus means a calibration gas with é concentration tﬂat is less than
20 percent of the calibration span and may be a zero gas.

3.3.2 Mid-Level Gas means a calibration gas with a concentration that is 40 to 60
percent of the calibraiion span.

3.3.3 High-Level Gas means a calibration gas with a concentration that is equal to

the calibration span.
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3.4 Calibration Drift means the difference between the calibration drift test

measurement and the initial calibration error value for the test gas.

3.5 Calibration Span means the upper limit of the analyzer’s calibration that is
set by the choice of high-level calibration gas. No valid run average concentration may
* exceed the calibration span. To the extent practicable, the measurced emissions should be
between 20 to 100 percent of the selected calibration spaﬁ. This nﬁly not be practicable
in some cases of low-corllcentration measurcmgntsf or testing forlcompvlian‘d,c”:with an
emission limit when emissions are substantially less ;;ljal1 thé limit. In such,b‘;xscs,
calibration spans that are practicable to achieving the data quality objectives without
being excessively high should be choscn'.; g | |

3.6 Data Recarc{e;j means the equipmeﬁi tilat pérmanently records the
concentrations repo;’t,éi&ii» by lh:eia?'n'alyzer.

3.7 Direct Cal';b;i“at‘ion Mode ‘means introducing the calibration gases directly into
the analyz’e;' (or mto lhe assellnBch measurémem system at a point downstream of all
sample conditioning equipment) according to manufacturer’s recommended calibration
procedure,

3.8 Gas Aﬁalyge'f means the equipment that senses the gas being measured and
generates an output proportional to its concentration.

3.9 Interference Check means the test to detect analyzer responses to compounds

other than the compound of interest, usually a gas present in the measured gas stream,
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that is not adequately accounted for in the calibration procedure and may cause
measurement bias.

3.10 Me/a.surement System means all of the equipment used to determine the TRS
concentration.

3.11 Response Time means the time it takes the measurement system to respond
to a change in gas concentration occurring at the sampling point when the system is
operating normally at its target sample flow rate or dilu,tioﬁ ratio, ©

3.12 . Run means a series of gas samples quell successively from the stack or duct.
A test normally consists of a specific number of runs % |

3.13 System Calibration Mode means inltl'odllciliéffﬁhg calibration gases into the
measurement system at the probe, upst reém é'f"fthgs filter and all‘iSample conditioning
components.

3.14 System {fé(/i);':ﬂ(xﬂé;{é Check means a recovery check of calibration gas
through the sy.stem in systém ca'liibraﬁq;‘]; mode to determine system losses or biases. The
check de\t‘ernﬁiﬁes ‘th‘éKditv‘fcrcncc;ﬂ?b@tweeﬁ a‘c;alibration gas measured in system calibration
m()dé and the actual certified conccx‘iifation of the gas.

3.15 Test refers to thc series of runs required by the applicable regulation,

4.0 Interferences

4.1 Reduced sulfur compounds other than those regulated by the emission
standards, if present, may be measured by this method. Compounds like carbonyl

sulfide, which is partially oxidized to SO, and may be present in a lime kiln exit stack,
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would be a positive interferent. Interferences may vary among instruments and

instrument-specific interferences must be evaluated thrpu gh the interference test.

42 Patlticulatc matter from the lime kiln stack gas (primarily calcium carbonate)
can cause a negative bia‘s if it is allowed to enter the citrate scrubber; the particulate
matter will cause the pH to rise and H,S to be absorbed before oxidation. Proper use of
the particulate filter, described in Section 6.1.3 of Method 16A, will eliminatc this

interference.

5.0 Safety

5.1 Disclaimer. This method may.involve hazardous maierials, operations, and
equipment. This test method may not ad;ﬁ‘css ;5\11, ofthe __sai_'cty"'p&roblcms associated with
its use. Tt is the responsibility'of the user of this test method to establish appropriate
safety and health prJzyléjti’cés and détenninc the applicability of regulatory limitations prior

to performing this test method.

5.2 Hydrogen S.ulﬁdc:. Hydrogen sulfide is a flammable, poisonous gas with the
odor of rotten egps. H,S is;éxlrcnncly hazardous and can cause collapse, coma, and death
within a few seconds of one or two inhalations at sufficient concentrations. Low
concentrations irritaté the mucous membranes and may cause nausea, dizziness, and

headache after exposure,

6.0 Equipment and Supplies
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What do I need for the measurement system? . The measurement system is
similar to those applicable corﬁponents in Methods 16A and 6C. An example
measurement system is shown in Figuré 16C-1 and component parts are discussed
below. Modifications to the apparatus are accepted provided the performance criteria in

Section 13.0 are met.

6.1 Probe. Teflon tubing; 6.4-mm (1/4-in.) diameter, scquenually wrapped with
heat-resistant fiber strips, a rubberized heat tape (plug at one eud) and heat-resm'mt
adhesive tape. A flexible thermocouple or other suitable temperature meastring device
should be placed between the Teflon tubing and the fiber strips so that the temperature
can be monitored to prevent softening of the probe. The probe sho uld be sheathed in
stainless steel to provide in-stack rigidity} A Smcs of bored-out stainless steel fittings
placed at the front of lhel‘s‘llie'ziitlli‘will prevcnl‘ moisture arfdl particulate from entering
betweert the probe and sheath A 6 4-mm (1/47%5;)"I'eﬂon elbow (bored out) should be
attached to the’ mlet of the probg,, and a 2 54 ¢m (1 in.) piece of Teflon tubing should be
attauhed at the open cnd'of the clbow to permit the opening of the probe to be turned
away from the.particulate stream; this will reduce the amount of particulate drawn into

the sampling train, The probe is depicted in Figure 16A-2 of Method 16A.

6.2 Probe Brush. Nylon bristle brush with handle inserted into a 3.2-mm (1/8-in.)
Teflon tubing. The Teflon tubing should be long enough to pass the brush through the

length of the probe.
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6.3 Particulate Filter. 50-mm Teflon filter holder and a 1- to 2-um porosity,
Teflon filter (available through Savillex Corporation, 5325 Highway 101, Minnetonka,
Minnesota 55343). The'filter holder must be maintained in a hot box at a temperature
sufficient to prevent moisture condensation. A temperature of 121 °C (250 °F) was found

to be sufficient when testing a lime kiln under sub-freezing ambient conditions.

6.4 SO, Scrubber. Three 300-ml Teflon segmente,_d‘inn’i)ingers connected in series
with flexible, thick-walled, Teflon tubing. (Impinger parts and tubing %afikgilzlble through
Savillex.) The first two impingers contain 100 rﬁl:gf citraté:buffer and the third iinpinger
is initially dry. The tip of the tube inserted into the solution should be constricted to less

than 3 mm (1/8-in.) ID and should be immerscd to a depth of at least S cm (2 in.).

6.5 Combustion Tube, Quartz glass tub’iné v;/i'ih;_iein‘ expanded combustion
chamber 2.54 cm (1:in.) in diameter and at least 30.5 cm (12 in.) long. The tube ends
should have an outside dia’l*ﬂeté' 0f 0.6 cm (1/4in.) and be at least 15.3 cm (6 in.) long.
This lgq;gtli is ncééé:’séf;@tp mamtax n the quartz-glass connector near ambient temperature

and lheréby avoid leaks. .

6.6 Furnace. A furnace of sufficient size to enclose the combustion chamber of
the combustion tube with a temperature regulator capable of maintaining the lemperature
at 800 £100 °C (1472 £180 °F). The furnace operating temperature should be checked

with a thermocouple to ensure accuracy.
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6.7 Sampling Pump. A leak-free pump is needed to pull the sample gas through

the system at a flow rate sufficient to minimize the response time of the measurement
system and constructed of material that is non-reactive to the gas it contacts. For
dilution-type measurement systems, an eductor pump may be used to create a vacuum
that draws the sample through a critical orifice at a constant rate.

6.6 Calibration Gas Manifold. The calibration gas maﬁif,old should allow the
introduction of calibration gases either directly to the gzgs z';‘nalyze‘r“ in direct calibration
mode or into the measurement system, at the prgbe, fn system calibration mode, or both,
depending upon the type of system used. In sys‘tevrri Calibl*a;i6'11 mode, the sy‘stém should
be able to flood the sampling probe and vent excess gas: Allernatively, calibration gases -
Imay be introduced at the calibration val’v’_e followigg the probe: Maintain a constant
pressure in the gas manifold,. For in-stack‘djluti(’:m‘type systems, a gas dilution subsystem
is required to tl'auspoiff large volumes of puriﬁeq aiy to time sample probe and a probe
controller is needed to 1‘11‘5ilitain :'the? ~pr0pcr diluﬁon ratio,

6.7 Sdmplc Gas M amf old The sample gas manifold diverts a portion of the
samplc to the analyzer, dehvermb thc remainder to the by-pass discharge vent. The
manifold should also be ablg to introduce calibration gases directly to the analyzer. The
manifold must be miade of material that is non—?eactive to SO, and be configured to safely
discharge the bypass gas.

6.8 SO; Analyzer., You may use an instrument that uses an ultraviolet, non-
dispersive infrared, fluorescence, or other detection principle to continuously measure

SO, in the gas stream provided it meets the performance specifications in Section 13.0.
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6.9 Data Recording. A strip chart recorder, computerized data acquisition

system, digital recorder, or data logger for recording measurement data may be used.

7.0 Reagents and Standards

Note: Unless otherwise indicated, all reagents must confopm to the specifications

established by the Committee on Analytical Reagents of the 2 i erican Chemical Society.

st be used.

7.1 Water. Deionized distilled to conform to AS'I;M:LA‘Speciﬁcation‘ )

KMnO4 test for oxidizable

Adjust the pH to between 5.4 and 5.6 with potassium citrate or citric acid, as required.

7.3 Calibration Gag::Refer to Section 7.1 of Method 7E (as applicable) for the

calibration gas re(]i_li_lg nts Example calibration gas mixtures are listed below.

(a) SO in nitfogen (\y).
(b) SO in air.
(c) SO, and CO, in Ny

- {d) SO; andO; in Ns.

(e) SO/CO»/0, gas mixture in Na.
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(f) COy/NOy gas mixture in N;

(g) CO2/SO2/NO, gas mixture in Nj
For fluorescence-based analyzers, the O, and CO, concentrations of the calibration ga'ses
as introduced to the analyzer shall be within 1 percent (absolute) O, and 1 percent
(absolute) CO; of the Oz and CO, concentrations of the effluent samples as introduced to
the analyzer. Altematively, for fluorescence-based analyzers, usc calibration blends of
SO, in air and the nomographs provided by the vendor to determine the quenching
correction factor (the effluent O, and CO, concentrations must be known). This
requirement does not apply to ambient-level fluorescence-analyers that are used in

conjunction with sample dilution systems.

7.4 System Performance Check Gas. Hydrogen sulfidé (100 ppmy or less) in

nitrogen, stored in aluminuim cylinders with concentration certified by the manufacturer.

Note: Alternatively, hydm’g@ sulfide recovery gas generated from a permeation device
gravi met'ri‘cé‘ll)lvy callblated and éertif_'led at séme convenient operating temperature may be
used. The permeation rate of the device must be such that at the appropriate dilution gas
flow rate, an H,S$ gpncenlraﬁon can be generated in the range of the stack gas or within

20 percent of the emission standard.

7.5 Interference Check. Examples of test gases for the interference check are

listed in Table 7E-3 of Method 7E., .

8.0 Sample Collection, Preservation, Storage, and Transport
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8.1 Pre-sampling Tests. What initial pre-sampling tests must be conducted
before I begin collecting samples? Before measuring emissions, perform the following
procedures:

(a) Calibration gas verification,

(b) Calibration error test,

(c) System performance check,

(d) Verification that the interference test has been satisfied.” 5

8.1.1 Calibration Gas Verification. Obtain a‘certiﬁcale from th gas ;.
manufacturer documenting the quality of the ga;<:. Coj‘lﬁnn(that the l]lﬂl‘llllhdttll"(:l’

* certification is complete and current. Ensure that your éélihr@lion gases certifications
have not expired. This documentation shdu‘ldibeggyailable on‘-,js'i'tc for inspection: To the
extent practicable, scleet a high-level gas cbncchtrati611 that will result in the measured
emissions being beuveén 20 and 100 pefcent Oj'the calibration span.

8.1.2 Analyzer Ca'libralfbn Exror Test,. ‘After you have assembled, prepared, and
calibrated Ty‘ou(r sampling systeiﬁ and anaJyéer, you must conduct a 3-point analyzer
calibration error test bci’;)fé the ﬁrstﬁr'uin and again after any failed system performance
check or failed drift test to ensure the calibration is acceptable. Introduce the low-, mid-,
and high-level calﬂiﬁﬁpn’ gases sequentially to the analyzer in direct calibration mode.
For each calibration gas, calculate the analyzer calibration error using Equation 16C-1 in
Section 12.2 . The calibration error for the low-, mid-, and high-level gases must not
exceed 5 percent or 0.5 ppmv. If the calibration etror specification is not met, take

corrective action and repeat the test until an acceptable 3-point calibration is achieved.
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8.1.4 System Performance Check. Same as in Method 16A, Section 8.5, except

test samples need not be 30 minutes in duration, and the prior TRS sample
colncentration(s) is corrected for the system performance. Average the two system
performance samples. System performance checks are conducted before sampling begins
(optional) and after each sample run or series of runs (mandatorx){, 1

8.1.5 Interference Check. Same as in Method 7E, Section 8.2.7.

8.2 Mecasurement System Preparation.

8.2.1 For the SO, scrubber, measure 100 m! of citrate buffer into the first and
second impingers; leave the third impinger empty. [lil/metsc the impingers in an ice bath,
and locate them as close as possible to the'filter heat box. The connecting tubing should
be free of loops. Maintain the probe and filter temperatures sufficiently high to prevent
moisture condensation, and ﬁi,o;nj,tor wifh a suitable temperalure sensor. Prepare the

oxidation furnace and maintain at 800 £ 100 °C (1472 & 180 °F).

822 Citt:;rzitié"jzsv“ét;l_l,bber Efl‘:(i‘)_nciilioning Procedure. Condition the citrate buffer
scrubbing solution by pulling stack'ﬁgiqs through the Teflon impingers and bypassing all
other sampling train components. A purge rate of 2 liters/min for 10 minutes has been
found to be sufficient to dbi‘ain equilibriurn, After the citrate scrubber has been
conditioned, assemble the sampling train, and conduct (optional) a leak-check as

described in Method 6, Section 8.2.

8.3 Pretest Procedures. After the complete measurement system has been set up

at the site and deemed to be operational, the following procedures should be completed
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before sampling is initiated. These procedures are not required, but would be helpful in

preventing any problem which might occur later to invalidate the entire test.

8.3.1 Leak-Check. Appropriate leak-check procedures should be employed to
verify the integrity of all components, sample lines, and connections. The following
procedure is suggested: For components upstream of the sample pump; attach the probe
end of the sample line to a manometer or vacuum gau ge,.sté;i'l the pump and pull a
vacuum greater than 50 mm (2 in.) Hg, close off the pump dutlet, ancl'?thpq stop the pump
and ascertain that there is no leak for 1 minute. For compoﬁe}nts after the pump, épply a
slight positive pressure and check for leaks by appl yiri'gj a liquid (detergent in water, for
example) at each joint. Bubbling indicates the presence of aleak. As an alternative to the
initial leak-test, the system performance check iﬁ;jS“eéf.ion 8.3.2 may be performed to

verify the integrity of Qohﬂidtiéhts.

8.3.2 Initial System Peﬂbtm’ance Check. A system performance check using the
test gas.(Section 7.4) :is_;‘_rccomﬁiehded but not required prior to testing to validate the

sanipliﬁg train components and procedure.
8.4 Sample:Collcetion arid Analysis

8.4.1 After performing the required pretest procédures described in Section 8.1,
insert the sampling probe into the test port ensuring that no dilution air enters the stack
through the port. Condition the sampling system and citrate buffer solution for a

minimum of 15 minutes before beginning analysis. (This preconditioning may not be
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necessary if the initial system performance check is performed.) Begin the sampling and

analysis. Determine the concentration of SO, for the prescribed sample or run time.

Method 16 defines a test run as sampling over a period of not less than 3 hours or more
than 6 hours when testing kraft pulp mills, For Method 16C to be consistent with Method
16, a run may be obtained by: (1) sampling for three 60-minute intervals or (2) sampling

for a 3-hour interval. (Three runs constitute a test.)
8.5 Post-Run Evaluations

8.5.1 .System Performance Check. Perform a pest-run system performance check
(Section 8.5 of Method 16A) before ;«ep]éiQingjﬂm citrate buffer solution and particulate
filter probe and before the probe is cleaned. Fhe é}‘lleCk_resulls?'r-nust not exceed the 100 +
20 percent limit set f(p‘th in 'chtif;)n 13.3. Ifthis imit is exceeded, the intervening run or

: N e
runs are considered invalid.

852 Calib‘fz‘iti'(?'ﬂ Drift. -After a run or series of runs, not to exceed a 24-hour
period eiﬁerinitial calibraﬁti;n, perl’d‘i‘n;‘a calibration drift test using a calibration gas
(preferably the level that bc‘sl: approximates the sample concentration). The calibration
drift is> determineci f'rom t’he mean of three analyses of the gas. This drift must not differ
from the manufacturer certified concentration of the gas by more than 8 percent or 0.5
ppm. If the drift exceeds this limit, the intervening run or runs are considered invalid.
Alternatively, the calibration data set which gives the highest sample values may be

chosen by the tester.
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9.0 Quality Control

Scction| Quality control measure Iiffect

8.1 Sampling equipment leak- [[Ensures accurate measurement of stack gas flow
check and calibration ratc, sample volume

8.1.2 [Analyzer calibr_z_x_ti_gn error  [[Establishes initial calibratiogsaccuracy within 2%

8.3.2, [System performance check [[Ensures accuracy of sampling/analytical procedure

§.5.1 within 5% (initally) and 20% (after runs)
8.5.2 [Calibration drift test ~ |Linsures a stable calibration within 8%
10.0  [Interference check Checks for analytical interlerences.

10.0 Calibration

10.1 Calibrate the system using the"gasesidescribecl in Section 7.3. The initial 3-
point calibration error test as described in Scction 8.1:2 is required and must meet the
specifications in Section 13 before you start the test. We recommend you conduct an
initial system performance test descx'!bcd in Section 8.1.4 as well before the test to
validate the sanipling components and procedures before sampling. After the test

commences, a system performance check is required after each run or series of runs.

You must include a copy of the manufacturer's certification of the calipration gases used
in the testing as part of the test report. This certification must include the 13
documentation requirements in the EPA Traceability Protocol For Assay and
Certification of Gaseous Calibration Standards, September 1997, as amended August 25,

1999.

11.0 Analytical Procedure
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Because sample collection and analysis are performed together (see Section 8.0),

additional discussion of the analytical procedure is not necessary.
12.0 Calculations and Data Analysis
12.1 Nomenclature.

ACE = Analyzer calibration crror, percent of calibration sptm.. :

Bwo = Fraction of volume ;J'F water vapor in the gas stream.

CD = Calibration drift, percent,

Cpir = Measured concentration of a calibration gas (low, mid, or high) when
introduced in direct calibration mode, ppmy.

Cias = Concentration of the system pcrfor1nan¢f: cheqk gas, ppmv 11,8,

Cs = Measured concentration of the system performance gas when introduced in
system calibration mode, ppmyv HaS.

Cy = Manufacturer certified concentration .of a calibration gas (low, mid, or

high), ppmy SOa.
Cso2 = Saniple SO; concentration, ppmv.

Crrs = Total reduced sulfur concentration corrected for system performance and

adjusted to dr_‘.y conditions, ppmv.

SP = System performance, percent of calibration span.



18
12.2 Analyzer Calibration Error. Use Equation 16C-1 to calculate the analyzer

calibration error for the low-, mid-, and high-level calibration gases,

ACE = ch"—c- x 100 Eq. 16C-1

¥

12.3 System Performance. Average the two system performance check sampes,
and use Equation 16C-2 to calculate the system performance.

Cs ~Cuas y100 Eq. 16C-2

“H28

5P =

12.5 Calibration Drift. Use Equation 16C-3 to calculate the single level
calibration drift after a run or series of runs within a 24—hr. period of calibration.
Compare the average of triplicate anal );s_es of the appropriate calibration gas with the
results obtained for the same gas during the initial analyzer calibration error test.
CD =|ACE, - ACE,,,,|
12.6 TRS Conceritration as $O,. For each sample or test run, calculate the
arithmetic average of SO; cunccngraliml veﬁues (e.g., 1-minute averages). Then calculate

the sample TRS concentration using Equation 16C-4.

CSOZ

= TSP~ By Eq. 16C-4

13.0 Method Performance
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13.1 Analyzer Calibration Error. At each calibration gas level (low, mid, and
high) the calibration error must either not exceed 5.0 percent of the calibration gas
concentration or |Cs-Cy| must be < 0.5 ppmv.

13.2 System Performance. The post-run system performance check result must
be within 20 percent of the system performance gas concentration. Alternatively, the

results are acceptable if |C, — Cgi 1s < 0.5 ppmv .

13.3 Calibration Drift. The calibration drifi-determined from' the mean of three
injections of a calibration gas at the end of any run or series:of runs within a 24:hour
period must not differ by more than 8 percent from the in ginal ACE at that level or

|ACEi — ACEgnq| must not exceed 0.5 ppmv,

13.4 Interference Check. The total interference response (i.e., the sum of the

interference responses of all tested gaseous components) must not be greater than 2,50

the larger of the absolufe values obtained for the interferent tested with and without the
pollutant'presenl. The results arc also acceptable if the sum of the responses does not
exceed 0.5 ppmv- for a calibration span of 5 to 10 ppmv, or 0.2 ppmv for a calibration

span < 5 ppmv.
14.0 Pollution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0 References
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