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PERFORMANCE SPECIFICATION 9 - SPECIFICATIONS
AND TEST PROCEDURES FOR GAS CHROMATOGRAPHIC
CONTINUOUS EMISSION MONITORING SYSTEMS
IN STATIONARY SOURCES
1.0 Scope and Application.

1.1 Applicability. These requirenments apply to
conti nuous em ssion nonitoring systens (CEMSs) that use gas
chromat ography (GC) to neasure gaseous organi ¢c conpound
em ssions. The requirenents include procedures intended to
eval uate the acceptability of the CEMS at the tinme of its
installation and whenever specified in regul ations or
permts. Quality assurance procedures for calibrating,
mai nt ai ni ng, and operating the CEMS properly at all tines
are also given in this procedure.

2.0 Summary of Performance Specification.

2.1 Calibration precision, calibration error, and
performance audit tests are conducted to determ ne
conformance of the CEM5 wth these specifications. Daily
cali bration and nai ntenance requirenents are al so specified.
3.0 Definitions.

3.1 Gas Chromatograph (GC). That portion of the
systemthat separates and detects organi c anal ytes and
generates an output proportional to the gas concentration.
The GC nust be tenperature controll ed.

Note: The termtenperature controlled refers to the

ability to maintain a certain tenperature around the col um.



1600
Tenper at ure-programmable GC is not required for this
per formance specification, as long as all other requirenments
for precision, linearity and accuracy listed in this
performance specification are nmet. It should be noted that
tenperature programmng a GC will|l speed up peak el ution,
thus all owi ng i ncreased sanpling frequency.

3.1.1 Colum. Analytical colum capabl e of
separating the analytes of interest.

3.1.2 Detector. A detection system capabl e of
detecting and quantifying all anal ytes of interest.

3.1.3 Integrator. That portion of the systemthat
guantifies the area under a particul ar sanpl e peak generated
by the GC.

3.1.4 Data Recorder. A strip chart recorder
conputer, or digital recorder capable of recording al
readings within the instrunent's calibration range.

3.2 Calibration Precision. The error between
triplicate injections of each calibration standard.

4.0 Interferences. [ Reserved]
5.0 Safety.

The procedures required under this perfornmance
specification may invol ve hazardous materials, operations,
and equi pnent. This performance specification does not

purport to address all of the safety problens associated



1601
with these procedures. It is the responsibility of the user
to establish appropriate safety problens associated with
these procedures. It is the responsibility of the user to
establish appropriate safety and health practices and
determ ne the application regulatory limtations prior to
perform ng these procedures. The CEMS user’s nmanual and
materi als recomended by the reference nmethod should be
consulted for specific precautions to be taken.
6.0 Equipment and Supplies.

6.1 Presurvey Sanple Analysis and GC Sel ecti on.
Determ ne the pollutants to be nonitored fromthe applicable
regul ation or permt and determ ne the approxi mate
concentration of each pollutant (this information can be
based on past conpliance test results). Select an
appropriate GC configuration to neasure the organic
conpounds. The GC conponents should include a heated sanpl e
injection loop (or other sanple introduction systens),
separatory columm, tenperature-controlled oven, and
detector. |If the source chooses dual colum and/or dual
detector configurations, each colum/detector is considered
a separate instrunment for the purpose of this perfornmance
specification and thus the procedures in this perfornance
specification shall be carried out on each system |If this

method is applied in highly expl osive areas, caution should
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be exercised in selecting the equi prment and net hod of
instal |l ation.

6.2 Sanpling System The sanpling systemshall be
heat traced and maintained at a mninmumof 120°C with no
cold spots. Al system conponents shall be heat ed,

i ncluding the probe, calibration valve, sanple lines,
sanpling loop (or sanple introduction system, GC oven, and
the detector bl ock (when appropriate for the type of
detector being utilized, e.g., flane ionization detector).
7.0 Reagents and Standards.

7.1 Calibration Gases. Obtain three concentrations
of calibration gases certified by the manufacturer to be
accurate to within 2 percent of the value on the |abel. A
gas dilution systemmy be used to prepare the calibration
gases froma high concentration certified standard if the
gas dilution system neets the requirenents specified in Test
Met hod 205, 40 CFR Part 51, Appendix M The perfornance
test specified in Test Method 205 shall be repeated
quarterly, and the results of the Method 205 test shall be
included in the report. The calibration gas concentration
of each target anal yte shall be as follows (neasured
concentration is based on the presurvey concentration

determned in Section 6.1).
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NOTE: |If the low level calibration gas concentration
falls at or belowthe limt of detection for the instrunent
for any target pollutant, a calibration gas with a
concentration at 4 to 5 tinmes the limt of detection for the
i nstrunment may be substituted for the |lowlevel calibration
gas listed in Section 7.1.1.

7.1.1 Lowlevel. 40-60 percent of neasured
concentration.

7.1.2 Md-level. 90-110 percent of neasured
concentration.

7.1.3 High-level. 140-160 percent of neasured
concentration, or select highest expected concentration.

7.2 Performance Audit Gas. A certified EPA audit gas
shal | be used, when possible. A gas m xture containing al
the target conpounds within the calibration range and
certified by EPA's Traceability Protocol for Assay and
Certification of Gaseous Calibration Standards may be used
when EPA performance audit materials are not available. The
instrunment relative error shall be < 10 percent of the
certified value of the audit gas.

8.0 Sample Collection, Preservation, Storage, and Transport.

8.1 Installation and Measurenent Location
Specifications. Install the CEMs in a | ocation where the

measurenents are representative of the source em ssions.
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Consi der other factors, such as ease of access for
cal i bration and nai nt enance purposes. The |ocation shoul d
not be close to air in-|leakages. The sanpling |ocation
shoul d be at | east two equival ent duct dianmeters downstream
fromthe nearest control device, point of pollutant
generation, or other point at which a change in the
pol |l utant concentration or em ssion rate occurs. The
| ocation should be at least 0.5 dianmeter upstreamfromthe
exhaust or control device. To calcul ate equival ent duct
di aneter, see Section 12.2 of Method 1 (40 CFR Part 60,
Appendi x A). Sanpling | ocations not conformng to the
requirenents in this section may be used if necessary upon
approval of the Adm nistrator.

8.2 Pretest Preparation Period. Using the procedures
described in Method 18 (40 CFR Part 60, Appendix A), perform
initial tests to determ ne GC conditions that provide good
resol ution and m ni num anal ysis tine for conpounds of
interest. Resolution interferences that may occur can be
el imnated by appropriate GC colum and detector choice or
by shifting the retention tinmes through changes in the
colum flow rate and the use of tenperature programm ng.

8.3 7-Day Calibration Error (CE) Test Period. At the
begi nni ng of each 24-hour period, set the initial instrunment
setpoints by conducting a nulti-point calibration for each

conpound. The multi-point calibration shall neet the
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requirenents in Section 13.3. Throughout the 24-hour
peri od, sanple and anal yze the stack gas at the sanpling
intervals prescribed in the regulation or permt. At the
end of the 24 hour period, inject the three calibration
gases for each conpound in triplicate and determ ne the
average instrunent response. Determne the CE for each
pol lutant at each |evel using the equation in Section 9-2.
Each CE shall be < 10 percent. Repeat this procedure siXx
nore tines for a total of 7 consecutive days.

8.4 Performance Audit Test Periods. Conduct the
performance audit once during the initial 7-day CE test and
quarterly thereafter. Sanple and anal yze the EPA audit
gas(es) (or the gas m xture prepared by EPA's traceability
protocol if an EPA audit gas is not available) three tines.
Cal cul ate the average instrunment response. Report the audit
results as part of the reporting requirenents in the
appropriate regulation or permt (if using a gas m xture,
report the certified cylinder concentration of each
pol | ut ant).

8.5 Reporting. Follow the reporting requirenents of
the applicable regulation or permt. |If the reporting
requirenents include the results of this perfornmance
specification, summarize in tabular formthe results of the

CE tests. I ncl ude all data sheets, cal cul ati ons, CEMS data
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records, performance audit results, and calibration gas
concentrations and certifications.
9.0 Quality Control. [ Reserved]
10.0 Calibration and Standardization.

10.1 Initial Multi-Point Calibration. After initial
startup of the GC, after routine maintenance or repair, or
at | east once per nonth, conduct a nulti-point calibration
of the GC for each target analyte. The multi-point
calibration for each analyte shall neet the requirenents in
Section 13. 3.

10.2 Daily Calibration. Once every 24 hours, analyze
the md-level calibration standard for each analyte in
triplicate. Calculate the average instrunent response for
each analyte. The average instrunment response shall not
vary nore than 10 percent fromthe certified concentration
val ue of the cylinder for each analyte. |If the difference
bet ween the anal yzer response and the cylinder concentration
for any target conpound is greater than 10 percent,

i mredi ately inspect the instrunment maki ng any necessary

adj ustments, and conduct an initial nulti-point calibration
as described in Section 10. 1.

11.0 Analytical Procedure. Sanple collection and anal ysis
are concurrent for this Performance Specification (see

Section 8.0).
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12. 0 Calculations and Data Analysis.

12. 1 Nonencl at ur e.

C., = average instrunent response, ppm
C, = cylinder gas value, ppm
F = Flowrate of stack gas through sanpling system

in Liters/mn.

n = Nunber of neasurenent points.
r2 = Coefficient of determ nation.
V = Sanple systemvolunme, in Liters, which is the

vol une inside the sanple probe and tubing
| eading fromthe stack to the sanpling | oop.
x = CEMS response.
y = Actual value of calibration standard.
12.2 Coefficient of Determination. Calculate r?
using linear regression analysis and the average
concentrations obtained at three calibration points as shown
i n Equation

9-1.

c2 nEx.y. - (Ex;)(Ey,) 2

Eq. 9-1

\/(nEyi2 - Ey,Ey,) (nEx,? - Ex Ex,)
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12.3 Calibration Error Determ nation. Determ ne the
percent calibration error (CE) at each concentration for

each pollutant using the follow ng equati on.

Cm Ca
CE - X 100 Eq. 9-2

12.4 Sampling System Ti ne Constant (T).

Eq. 9-3

<lm

13.0 Method Performance.

13.1 Calibration Error (CE). The CEMS nust allow the
determ nation of CE at all three calibration |evels. The
average CEMS calibration response nust not differ by nore
than 10 percent of calibration gas value at each |level after
each 24-hour period of the initial test.

13.2 Calibration Precision and Linearity. For each
triplicate injection at each concentration |evel for each
target analyte, any one injection shall not deviate nore
than 5 percent fromthe average concentration neasured at
that level. The linear regression curve for each organic
conpound at all three |l evels shall have an r? >0.995 (using

Equation 9-1).
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13.3 Measurenent Frequency. The sanple to be analyzed
shal |l flow continuously through the sanpling system The
sanpling systemtime constant shall be <5 mnutes or the
sanpling frequency specified in the applicable regulation,
whi chever is less. Use Equation 9-3 to determne T. The
anal ytical system shall be capable of neasuring the effl uent
stream at the frequency specified in the appropriate
regul ation or permt.
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 References. [ Reserved]
17.0 Tables, Diagrams, Flowcharts, and Validation Data.

[ Reser ved]



