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Project Overview 

General 

Airtech Environmental Services Inc. (Airtech) has been contracted by TAPI Puerto Rico, 
Inc. (TAPI) to perform an audit of a Continuous Emission Monitoring System (CEMS).  
The CEMS is used to monitor emissions from the common stack of two Trane liquid 
incinerators.  The evaluation is being performed to satisfy the requirements of 40 CFR 
Part 63, Subpart EEE and 40 CFR Part 60 Appendix B.  The specific objectives of the 
evaluation are as follows: 

 Perform a Calibration Drift (CD) test on the CEMS 

 Perform a Calibration Error (CE) test on the CEMS 

 Determine the interference Response Time (RT) for each analyzer included in the 
CEMS 

 Perform the annual Relative Accuracy Test Audit (RATA) on the CEMS 
 
Testing will be performed by Airtech Environmental Services Inc.  Coordinating the field 
portion of the test program will be: 
 
Samuel Laguna Patrick Clark, P.E. 
TAPI Puerto Rico, Inc. Airtech Environmental 
P.O. Box 10010 5776 Lamar St. 
Guayama, PR 00784 Arvada, CO  80002 
Phone:   (787) 507-1769 Phone:  (303) 670-0530 
E-mail:  Samuel.Laguna@tevausa.com E-mail:  pclark@airtechenv.com 

Methodology 

All testing will take place during the seven (7) day calibration drift (CD) period. 

Calibration Drift (CD) Test 

Calibration data will be collected from the CEMS on each of seven (7) consecutive days.  
The calibration results will be compared to the actual concentration in the calibration 
cylinder.  The measured value for both the zero and upscale measurement points must not 
differ from the actual value by more than three (3) percent of the span value for the 
carbon monoxide (CO) monitor and 0.5 percent of the actual gas value for the oxygen 
(O2) monitor.  Plant personnel will calibrate and collect the CD data for submittal to 
Airtech.  Airtech will calculate and include the CD data in the final report for the CEMS 
evaluation. 

Calibration Error (CE) Test 

A CE test will be performed on the CEMS by measuring the response to EPA Protocol 
gases at three (3) different concentrations per the requirements found in Performance 
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Specification 4B, Section 7.1.  The gases will be introduced to the CEMS as close to the 
probe tip as possible.  The CEMS will be challenged three non-consecutive times at each 
concentration and the CEMS response recorded.  The mean difference between the 
CEMS and calibration gas values must be no greater than five (5) percent of the span 
value for the carbon monoxide (CO) monitor and 0.5 percent of the actual gas value for 
the oxygen (O2) monitor.   

Interference Response Time (RT) Methodology 

The RT test of each CEMS analyzer (both O2 and CO) will be conducted per the 
requirements found in Performance Specification 4A, Section 8.3.1.  The test will be 
performed by introducing a zero gas into the CEMS.  Once the system output has 
stabilized (no change greater than one percent of full scale for 30 seconds), an upscale 
gas will be introduced into the CEMS.  The upscale response time is the time required for 
the output to reach 95 percent of the final stable value.  Once a stable value is established 
for the upscale gas, the zero gas is re-introduced.  The downscale response time is the 
time required for the instrument to reach a stable value.  This procedure is repeated three 
(3) times.  The greater of the average upscale response time and downscale response time 
is the response time of the CEMS.  The response time for each monitor in the system 
must not exceed two (2) minutes. 

RATA Methodology 

The RATA will be performed on the oxygen (O2) and carbon monoxide (CO) analyzers 
used to monitor emissions from the common exhaust stack of the incinerators.  The 
Relative Accuracy (RA) of the CEMS will be determined by comparing the results of 
reference method (RM) tests to the results of the installed CEMS.  EPA Methods 3A and 
10 will be used to determine the concentration of O2 and CO at the test location.  Results 
will be expressed in units of parts per million CO corrected to 7% O2 (ppm at 7% O2) on 
a dry basis and percent O2 on a dry basis. 
 
It should be noted that Airtech requested and received approval from EPA regarding the 
use of Methods 3A and 10 for conducting the RATA.  In addition, Airtech has requested 
clarification from EPA that Method 4 does not have to be conducted when both the 
CEMS and the RM are on a dry basis.  A copy of this letter, which grants both requests, 
can be found in the Appendix of this protocol. 
 
Nine (9) to twelve (12) test runs will be performed with each test run lasting 21 minutes.  
Each test run will consist of a three (3) point stack traverse with traverse points sampled 
for seven (7) minutes each.  The traverse points will be located at 16.7%, 50.0% and 
83.3% of the inside diameter of the stack location.  It should be noted that a cyclonic 
flow check is not required for Method 3A and 10 sampling. 
 
The RA of the O2 monitor must be no greater than 1.0 percent absolute difference 
between the average RM result and the average CEMS result.  The relative accuracy of 
the CO monitor must be no greater than 10 percent relative to the average RM value, five 
(5) percent relative to the applicable standard or within five (5) ppmdv when the RA is 
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calculated using the absolute average difference between the RM and CEMS plus the 2.5 
percent confidence coefficient. 

RATA Parameters 

The following parameters will be determined at the exhaust of the incinerator stack: 

 oxygen concentration 

 carbon monoxide concentration 
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Test Schedule 
Testing has been tentatively scheduled for December of 2011. 

 
Day 

 
Location 

 
Activity 

 
Test Method 

 
No. of Runs 

1 Guayama, 
Puerto Rico 
 

Mobilize to job site   

2 Incinerator 
Stack 
 
CEMS 

Set up test equipment 
 
 
Perform response time test 
 and calibration error test

  
 

3 Incinerator 
Stack 
 

Perform RATA 
 
 

EPA Methods 
3A and 10 
 

9-12 (21 
minutes each) 
 

4  
 

Demobilize from job site 
 

  

 Note: RT, CE, and RATA will be conducted during the 7-day drift test period.
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Test Procedures 

Calibration Drift (CD) Test 

The CD test will be conducted while the facility is operating under normal conditions (50 
percent of normal load or greater).  The CD test will be conducted by determining the 
monitor response to the injection of zero-level and high-level calibration gas values as 
outlined in the table below: 
 

 
Calibration Point 

 
CO Low Range 

 
CO High Range 

 
Oxygen 

Low 0-40 ppm 0-600 ppm 0-5 % 
High 100-200 ppm 1,500-3,000 ppm 12.5-25 % 

 
The readings will be repeated every 24 hours for seven consecutive days.  During this 
period, no unscheduled maintenance or repairs will take place.  If the incinerator is not 
operated during the test period, the onset and duration of the downtime will be recorded 
and the CD test will be continued when the unit resumes operation.   
 
The specific procedures for conducting the CD test are as follows:  The CEMS test 
operator will obtain the gas standard concentrations (zero and high level) from the gas 
cylinders, record the concentrations into the CEMS Data Acquisition System (DAS), and 
confirm that the concentrations are within the ranges described above for conducting the 
CD test. 
 
The zero and high level span calibration gases will be injected at the sample probe, and 
the monitor responses to the gases will be recorded by the plant DAS.  If automatic 
adjustments are made by the CEMS, the CEMS responses will be recorded prior to 
making any automatic adjustments.  The difference between the monitor response and the 
calibration gas value will be the CD test result, which is recorded by the plant DAS.  
Once the reading has been recorded, the analyzer may be adjusted if necessary.  The 
measured value for both the zero and upscale measurement points must differ from the 
actual value by no greater than three (3) percent of the span value for the CO monitor and 
0.5 percent for the O2 monitor on each day. No adjustments will be made to the CEMS
during the CD test period.  If adjustments are required, the CD period will be extended. 

Calibration Error (CE) Test  

The CE test will be conducted while the system is operating under normal conditions 
during the seven day CD test period.  The CE test will be conducted by determining the 
monitor response to the injection of zero, mid, and high-level calibration gases at the 
sample probe. The concentrations of the gases are summarized in the table found on the 
following page: 
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Calibration Point 
 

CO Low Range 
 

CO High Range 
 

Oxygen 
1 0-40 ppm 0-600 ppm 0-2 % 
2 60-80 ppm 900-1,200 ppm 8-10 % 
3 140-160 ppm 2,100-2,400 ppm 14-16 % 

 
During the CE test, the CEMS test operator will obtain the gas standard concentrations 
from the gas cylinders, record the concentration values on the data sheet (see example 
data sheet  in Appendix), and confirm that the concentrations are within the appropriate 
ranges. 
 
The low, mid, and high-level calibration gases will be injected non-consecutively at each 
of the three measurement points.  The monitor responses to the gases will be recorded on 
the data sheet.  The difference between the monitor response and the calibration gas 
value at each level will be calculated and recorded on the data sheet.  After completing 
three runs each of the low, mid, and high-level span ranges, the mean, of the absolute 
difference, of the readings at the low, mid, and high-level gases will be calculated and 
entered on the data sheet.  The CE result will be presented as a percent of span, which is 
calculated by dividing the mean difference at each level by the appropriate monitor span. 
The mean difference between the CEMS and calibration gas values must be no greater 
than five (5) percent of the span value for the carbon monoxide (CO) monitor and 0.5 
percent for the oxygen (O2) monitor.   

Interference Response Time (RT) Test  

The RT test of each CEMS analyzer (both O2 and CO) will be conducted during the CD 
test period.  The system response time will be tested at zero and high-level calibration gas 
values.  The entire CEM system will be checked including the sample extraction, 
transport, and conditioning apparatus, and the gas analysis and data recording systems.  
 
A zero-level calibration gas will be introduced into the system as close to the sample 
probe as practical.  Once the system has stabilized (no change greater than one percent of 
full scale for 30 seconds), the high-level calibration gas will be introduced at the same 
point.  The upscale response time is the time required for the output to reach 95 percent 
of the final stable value. 
 
Once a stable value is established for the upscale gas, the zero gas is re-introduced.  The 
downscale response time is the time required for the instrument to reach a stable value.  
This procedure is repeated three (3) times.  The greater of the average upscale response 
time and downscale response time is the response time of the CEMS.  The response time 
for each monitor in the system must not exceed two (2) minutes. 
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RATA Method Listing 

The test methods and performance specifications found in the 40 CFR Part 60, Appendix 
A and B will be referenced during the test program.  The following individual methods 
and Performance Specifications will be referenced: 

Method 3A  Determination of Oxygen and Carbon Dioxide Concentrations in 
Emissions from Stationary Sources (Instrumental Analyzer 
Procedure) 

Method 10   Determination of Carbon Monoxide Emissions from Stationary 
Sources 

PS 4B  Specifications and Test Procedures for Carbon Monoxide and 
Oxygen Continuous Monitoring Systems in Stationary Sources 

RATA Method Descriptions 

EPA Methods 3A and 10 

The oxygen and carbon monoxide concentrations at the test location will be determined 
using EPA Methods 3A and 10.  A sample of the gas stream will be continuously 
withdrawn from the test location and analyzed using a temporary Reference Method 
(RM) monitoring system.  A diagram of the RM sampling system is shown in Figure 1 of 
the Appendix. 
 
The sample gas will be withdrawn from the test location at a constant rate through an in-
situ 0.3 micron stainless steel cintered frit (optional, used if particulate loading is high), a 
stainless steel probe, a heated filter (optional, used if particulate loading is high) and a 
Teflon sample line.  The sample line will be operated at a temperature of 250 oF to 
prevent the condensation of moisture.  The sample gas will then pass through a water 
removal system.  The system will consist of two separate stages designed to lower the 
dewpoint of the sample gas to 35 oF, thus removing the moisture.  The dry gas will then 
be vented to the oxygen and carbon monoxide analyzers.  Results from these analyzers 
are determined on a “dry” basis. 

 

The analyzers that will be used for this project are listed in the following table. 

Parameter Manufacturer Model 
Number

Operating 
Principle 

Units 
Reported 

Range to 
be used 

Oxygen M&C Products 
 

PMA22 Paramagnetic 
 

% 0-14.04 
 

Carbon 
Monoxide 

Thermo 
Environmental 

 

48 Infrared, Gas 
Filter 

Correlation 

ppm 0-54.67 

 
Data will be collected every second and averaged into 60 second averages.  DASYlab 
data acquisition software and a Measurement Computing USB-1608FS analog to digital 
converter will be used.  Data will be provided in spreadsheet format. 
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The RM sampling system will be prepared according to Figure 1 of the Appendix.  Prior 
to sampling, a calibration error test will be performed on each analyzer using EPA 
Protocol 1 calibration gases (see certification sheets in the Appendix).  The calibration 
gases for each constituent will be introduced directly into each analyzer sequentially 
(zero, mid and high range gases).  In addition to a zero gas, the high range gases to be 
used will be 14.04 % for O2 and 54.67 ppm for CO and the mid range gases will be 7.005 
% for O2 and 27.82 ppm for CO.  The measured responses will be recorded by the data 
acquisition system and also recorded on a data sheet (see example datasheet in 
Appendix).  The measured values for each calibration gas will then be compared to the 
calibration gas values and the differences must be +/- two (2) percent of the calibration 
span value for the zero, mid, and high level calibration gases. 
 
A sample system bias check will then be performed by introducing the O2 and CO mid 
level and zero calibration gases, sequentially, into the sampling system at the base of the 
probe.  The gases will be drawn through the entire sampling system.  Once a stable value 
has been achieved, the measured responses will be recorded by the data acquisition 
system and also recorded on a data sheet (see example datasheet in Appendix).  The 
sampling system bias must be +/- five (5) percent of the calibration span value for the 
zero and upscale calibration gas.  During the sample system bias check, the system 
response time will be determined by measuring the time required for each analyzer to 
reach 95 percent of the mid-range calibration gas value and also the time required to 
reach within 0.5% O2 and 0.5 ppm CO or 5.0 percent of the up-scale gas concentration if 
a zero gas is used or the certified low range gas concentration if a non zero gas is used 
(whichever is less restrictive).  The system response time is the greater of the two values. 
From the response time data the system bias will be calculated using Eq. 7E-2 of Method 
7E of 40 CFR Part 60, Appendix A. 
 
The sampling system probe will be placed at the first sample point and the sample system 
purged for at least two times the system response time.  Sampling will be conducted at 
the three sample points shown in Figure 2 for a period of seven (7) minutes per point.  
The sample flow rate will be maintained within 10 percent of the sample flow rate of the 
bias test (as verified with a flow meter).  It should be noted that a cyclonic flow check is 
not required for Method 3A and 10 sampling. 
 
After each test run the post run system bias check and drift assessment will be performed 
on each analyzer by introducing the zero and mid-range calibration gases into the 
sampling system at the base of the probe.  No adjustments will be made to the analyzers 
and the gases will be drawn through the entire sampling system.  The measured responses 
will be recorded by the data acquisition system and also on a datasheet (see example 
datasheet in Appendix) in order to calculate the low level and mid level bias.  The 
measured responses will then be compared to the values from the previous test run to 
determine the analyzer drift, using Eq. 7E-4 of Method 7E of 40 CFR Part 60, Appendix 
A.  For all test runs, the analyzer drift must be less than the method requirement of three 
(3) percent of the span value or the run is invalid.  In addition, if a run fails the post run 
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system bias check and drift assessment, a new calibration error test and a system bias 
check test will be performed prior to starting any additional runs in conformance with 
Method 7E, Section 8.5(2).  For each test run arithmetic average of all valid O2 and CO 
concentrations values will be calculated, then the average will be adjusted bias using 
equation Eq. 7E-5b of Method 7E of 40 CFR Part 60, Appendix A or Eq. 7E-5a (If you 
use non-zero gas as your low level calibration gas) 
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Description of Installation 

General Description 

TAPI Puerto Rico, Inc. (TAPI) manufactures active pharmaceutical ingredients on a 
facility located in Guayama, Puerto Rico.  TAPI operates two liquid incinerators for the 
destruction of liquid hazardous waste.   The incinerators are Sub-X Liquid Waste 
Oxidizers, vertical liquid injection systems, manufactured by the Trane Company of 
Conshohoken, Pensylvania.  They do not have a model number.  Trane 1 was installed in 
1977 and Trane 2 was installed in 1979.  Both incinerators are identical and utilize a 
submerged quench tank, a high-energy venturi scrubber and a wet electrostatic 
precipitator for control of air pollution emissions.  The two incinerators share a common 
stack.  The CEMS to be evaluated will be located in the common stack of the two 
incinerators.  It is anticipated that the flue gas moisture content will be saturated.     
 
TAPI utilizes a CEMS to monitor the concentration of CO and O2 on a dry basis. The 
CEMS includes a heated probe, heated filter, heated sample line, two (2) moisture 
removal systems and various particulate filters.  The moisture removal system consists of 
four (4) separate chilled impingers designed to lower the dewpoint of the sample gas to 
35 oF, thus removing the moisture.  The moisture removal systems are manufactured by 
M&C Products.  The overall CEMS was manufactured by Sick Maick and utilizes a 
Nexxus CEMView Data Acquisition System (DAS).   
 
The CO and O2 analyzer raw data (high and low range values) is transmitted via serial 
communication to the DAS Server, which collects and processes the data.  The DAS 
server corrects the carbon monoxide concentration to seven percent oxygen, calculates 
rolling averages, and processes calibration information.  The rolling average for CO is 
calculated using one-minute averages.  The one-minute averages are calculated as the 
arithmetic average of the six most recent observations taken no more than 10-seconds 
apart.  The one minute averages in the DAS are calculated in order to comply with the 
MACT requirements of sections 6.5, 6.5.1 and 6.5.3 of 40 CFR Part 63 Appendix to 
Subpart EEE of Part 63 – Quality Assurance Procedures for Continuous Emissions 
Monitors Used for Hazardous Waste Combustors.. 
 
The DAS will communicate to the Digital Control System (DCS) any non-compliance 
with limits that requires the activation of an alarm or interlock.  If there is any parameter 
condition that puts the Incineration Process out of compliance, then the DAS Server will 
send a notification to the DCS System to perform an Automatic Waste Cut Off.  A 
diagram of the Air Emission Control Block can be found in the figures section of the 
Appendix. 
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CEMS Specifications (MACT) 
The sections below summarize the requirements outlined in 40 CFR Part 63, Subpart 
EEE:  
 
Carbon Monoxide 
Low Range Span:  0 to 200 ppmv  
High Range Span:   0 to 3000 ppmv  
Resolution:             0.5%  
Calibration Drift:  ≤ 3% of span 
Calibration Error:  ≤ 5% of span 
Response Time:    ≤ 2 minutes  
Basis:     Dry 
Relative Accuracy:   ≤ 10% when the average RM value is used, 5% of the applicable 
emission standard, or ≤ 5 ppmdv when calculated as the absolute average difference 
between the RM and CEMS plus the 2.5 percent confidence coefficient 
 
Oxygen 
High range Span:    0 to 25%  
Resolution          0.5%  
Calibration Drift:  ≤ 0.5% from the gas reference value 
Calibration Error:  ≤ 0.5% from the gas reference value 
Response Time        ≤ 2 minutes       
Basis:     Dry 
Relative Accuracy    ≤ 1% 
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Quality Assurance 
Pursuant to 40 CFR 63.8(e)(3), the CEMS performance evaluation test plan must include 
an internal and external quality assurance (QA) program.  The internal QA program shall 
include, at a minimum the activities planned by routine operators and analysts to provide 
an assessment of CEMS performance.  The external QA program shall include, at a 
minimum, the opportunity for on-site evaluation of instrument calibration, data 
validation, sample logging, and documentation of quality control data and field 
maintenance activities. 

Internal Quality Assurance 

The quality of data generated by the system will be assured by implementing internal 
quality control procedures.  TAPI will begin implementation of the routine aspects of the 
CEMS quality control program immediately after system startup.  The routine procedures 
typically include the following: 

 Field verification of the CEMS instrument location, condition, and installation. 

 Daily audit of the CEMS components and operating parameters.  Corrective action 
will be taken as needed to remedy malfunctions or abnormal operating conditions. 

 Daily calibration drift checks will be performed on the CEMS with the results 
recorded by the DAS.  The results of the calibration drift check will be reviewed daily 
and the monitoring instruments will be adjusted for drift as appropriate. 

External Quality Assurance 

TAPI’s QA program includes instrument calibration, data validation, sample logging, and 
quality control data and field maintenance activities.  Documentation of compliance for 
all of these QA related activities will be available for onsite evaluation during the 
performance evaluation test.  External quality assurance for the RM tests will be via the 
on-site Puerto Rico EQB observer.   
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Diameter (in.) 24.0
Port Length (in.) 6.0

Point                Distance From Wall (%)
1 4.0
2 12.0
3 20.0

Cross Section of the Stack Test Location
TAPI Puerto Rico, Inc.

Figure 2
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EPA Approval Letter 
 







 

 

 

Sample Calculations 



 

 

 1. Analyzer Calibration Error 

 
where: 

ACE  = analyzer calibration error (%) 
Cdir  = measured concentration of calibration gas direct to analyzer (ppm or %) 
Ca    = actual span gas value (ppm or %) 
CS = calibration span value (ppm or %) 
100  = conversion factor (%) 

 
 
2. System Bias 

 
where: 

SB  = system bias (%) 
Cs  = measured concentration of calibration gas through the sampling sytem 

(ppm or %) 
Cdir  = measured concentration of calibration gas direct to analyzer (ppm or %) 
CS = calibration span value (ppm or %) 
100  = conversion factor (%) 

 
 
3. Drift Assesment 

 
where: 

D = drift (%) 
SBfin  = system bias final (%) 
SBin  = system bias initial ( %) 
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4. Carbon Monoxide Concentration, Corrected for Analyzer Bias 

 
where: 

Cgas  = average carbon monoxide concentration, corrected for analyzer bias 
(ppmdv) 

Cavg  = average unadjusted carbon monoxide concentration (ppmdv) 
C0i  = initial system calibration bias value of the zero gas (ppmdv) 
C0f  = final system calibration bias value of the zero gas (ppmdv) 
CMi  = initial system calibration bias value of the upscale gas (ppmdv) 
CMf  = final system calibration bias value of the upscale gas (ppmdv) 
CMA   = actual concentration of the upscale calibration gas (ppmdv) 

 
 
5.Carbon Monoxide Concentration, Corrected to 7% O2  
 

 
where: 

C@ 7% O2  = concentration of carbon monoxide, corrected to 7% O2 (ppm) 
Cgas  = carbon monoxide concentration, corrected for analyzer drift (ppmv) 
%O2 = concentration of oxygen (%) 
20.9  = ambient concentration of oxygen (%) 
7   = correction value (%) 
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6. Carbon Monoxide Standard Deviation 

 
where: 

Sd  = standard deviation 
di  = difference between the reference method result and the CEM value for a 

given run (ppm@7%O2) 
i  = run number 
n   = number of runs used for calculations 
 

 
7. Carbon Monoxide Confidence Coefficient 

 
where: 

CC  = confidence coefficient 
t0.975  = the inverse of the student’s t-distribution for the specified degrees of 

freedom 
Sd  = standard deviation 
n   = number of runs used for calculations 

 
 
8.  Carbon Monoxide Mean of the Differences 

 
where: 

dm  = mean of the differences 
di  = difference between the reference method result and the CEM value for a 

given run (ppm) 
i  = run number 
n   = number of runs used for calculations 
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9. Carbon Monoxide Relative Accuracy, Option 1 

 
where: 

RA1 = relative accuracy (%) 
RM = average reference method or the applicable standard (ppm@7%O2) 
dm  = mean of the differences 
CC  = confidence coefficient 
100  = conversion factor (%) 

 
 
10. Carbon Monoxide Relative Accuracy, Option 2 
 

where: 
RA2  = relative accuracy using the average difference (ppm@7%O2) 
dm  = mean of the differences 
CC  = confidence coefficient 

 
11. Oxygen Relative Accuracy 
 

where: 
RA  = relative accuracy using the average difference (%) 
dm  = mean of the differences 
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Example Reference Method Data and Process Data 
 



TAPI Puerto Rico, Inc. RM Data
Run 5

Project No. 2946

Date
3/31/2009

Time CO
(ppm)

Average 0.00

16:32:59 0
16:33:59 0
16:34:59 0
16:35:59 0
16:36:59 0
16:37:59 0
16:38:59 0.03
16:39:59 0.03
16:40:59 0
16:41:59 0
16:42:59 0
16:43:59 0
16:44:59 0
16:45:59 0
16:46:59 0
16:47:59 0
16:48:59 0
16:49:59 0
16:50:59 0
16:51:59 0
16:52:59 0
16:53:59 0







 

 

Actual Calibration Gas Certification Sheets 
 









 

 

Example Data Sheets 
 



AIRTECH ENVIRONMENTAL SERVICES INC.
CEMANALYZER1.0.Data Sheet

PROJECT NO. I Page [ G!J

CEMSchematic and Notes

Client

Plant

Location

Date IUnit -[

OperatorlTech

Analyzer Type Model Notes Cylinder Contents Cyliner No. PPM

EquiprnerltPescription USED

Typ.e/l.,el)g1tJ YESd.NO

Probe

Filter

Hsi

Cold Lines

Gas Conditioner Type

Das. Computer

Flow Panel



AIRTECH ENVIRONMENTAL SERVICES INC.
Response Time Data Sheet

PROJECT NO. Page of

Client CEMS Diagram (if applicable)

Plant
Date
Unit
Operator
Analyzer I.D.
Analyzer Manufacturer
Analyzer Model Number
Date of Most Recent Service

Average (sec)

Average (sec)

Average (sec)

Notes:

Date Time

2
3

O
xy

ge
n

Trial

Time (sec) Time (sec)
1

Upscale Downscale
Value Response Response

Calibration

(%)

Calibration Upscale Downscale

C
O

 H
ig

h

Trial Date Time

1
2
3

(ppm) Time (sec) Time (sec)
Value Response Response

Calibration Upscale Downscale

C
O

 L
ow

Trial Date Time

1
2
3

(ppm) Time (sec) Time (sec)
Value Response Response
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 Table 7E-1 - Analyzer (or System) Calibration Error Data 

 

Source Identification: _______________        
Test personnel: ____________________ 
Date: ____________________________                         
Time: ____________________________ 
 

Analyzer1 or System2 calibration error data for 
sampling runs:_________________________ 
Analyzer Model No.____________________ 
Serial No._____________________________ 
Calibration Span (CS):______________________ 

 
Manufacturer 

Certified Cylinder 
Value (indicate 

units) 
 
 

A 

Analyzer 
calibration 
response 
(indicate 

units) 
 

B 

Absolute 
difference 

(indicate units) 
 
 
 

A-B 

Calibration Error 
(percent of 

calibration span) 
 
 

A-B x 100 
       CS 

Low-level (or zero) calibration gas ...................... .......................... ...................... ..........................  

Mid-level calibration gas......  ...................... .......................... ...................... ..........................  

High-level calibration gas ....  ...................... .......................... ...................... ..........................  
 
1  Refers to data from the analyzer calibration error test of a non-dilution system. 
2  Refers to data from a 3-point system calibration error test of a dilution system. 
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 Table 7E-2 - System Bias (or System Calibration Error) and Drift Data 
 
 Source Identification:                     Run Number: ____________     

 Test personnel:                           __ Calibration Span: ________                   

 Date:                                      ____ Response Time: _______ ___ 

 Analyzer Model No.                        Serial No.    ____ 

 

  Initial values Final values  
 
Calibration 
Gas Level 

Certified 
Calibration  
gas value 

(indicate units) 

System 
Response 
(indicate 

units) 

System Bias1 
or Calibration 
Error2 (% of 
calibration 

span) 

System 
response 
(indicate 

units)  

System Bias1 
or Calibration 
Error2 (% of 
calibration 

span) 

Drift  
(% of 

calibration 
span) 

 
Low-level 
gas ..........  

 
 
...........................

 
 
......................

 
 
.......................

 
 
........................

 
 
.....................  

 
 
 

Upscale 
(high- or 
mid-) level 
gas ..........  

 
 
...........................

 
 
......................

 
 
.......................

 
 
........................

 
 
.....................  

 
 
 

 
1  Refers to the pre- and post-run system bias checks of a non-dilution system. 
2  Refers to the pre- and post-run system calibration error checks of a dilution system. 



AIRTECH ENVIRONMENTAL SERVICES INC.
Calibration Drift Data Sheet

PROJECT NO. Page of

Client
Plant
Date
Operator
Analyzer I.D.
Analyzer Type
Date of Most Recent Service

Zero Zero
Span Span

Notes:

Initial Settings Final Settings

Lo
w

-L
ev

el
 C

al
ib

ra
tio

n

Day Date Time Calibration

(%)

1
2

(%)

0

Monitor Difference
Value Response (%)

3
4
5
6

H
ig

h-
Le

ve
l C

al
ib

ra
tio

n

Day Date

0
1
2
3
4
5
6

Time Calibration Monitor

7

Difference
Value Response (%)

7

(%) (%)



AIRTECH ENVIRONMENTAL SERVICES INC.
Calibration Drift Data Sheet

PROJECT NO. Page of

Client
Plant
Date
Operator
Analyzer I.D.
Analyzer Type
Date of Most Recent Service

Zero Zero
Span Span

Notes:

Day Date Time Calibration Percent of
Span

(ppm) (ppm) (%)

Difference
Value

Monitor
Response

5
6

0
1
2
3

Percent of
Value Response Span

Calibration Monitor

(ppm) (ppm) (%)

5
6
7

H
ig

h-
Le

ve
l C

al
ib

ra
tio

n

Day

0
1
2
3
4

Initial Settings Final Settings

Lo
w

-L
ev

el
 C

al
ib

ra
tio

n

(ppm)

(ppm)

7

DifferenceDate Time

4



AIRTECH ENVIRONMENTAL SERVICES INC.
Calibration Error Data Sheet

PROJECT NO. Page of

Client
Plant
Date
Operator
Analyzer I.D.
Analyzer Type
Date of Most Recent Service

Zero Zero
Span Span

Notes:

Initial Settings Final Settings

Trial Date Time Calibration

Lo
w

 L
ev

el

2
3

Monitor Difference Percent of
Value Response (ppm) Span

(ppm) (%)

1

(ppm)

Date

1
2
3

Time Calibration Monitor Difference Percent of
Value Response (ppm) Span
(ppm) (ppm) (%)

M
id

 L
ev

el
H

ig
h 

Le
ve

l

1
2
3

Trial

Trial Date Time Calibration Monitor Difference Percent of
Value Response (ppm) Span
(ppm) (ppm) (%)



AIRTECH ENVIRONMENTAL SERVICES INC.
Calibration Error Data Sheet

PROJECT NO. Page of

Client
Plant
Date
Operator
Analyzer I.D.
Analyzer Type
Date of Most Recent Service

Zero Zero
Span Span

Notes:

(%) (%)
Value Response (%)

Calibration Monitor Difference

H
ig

h 
Le

ve
l

Trial Date Time

1
2
3

(%) (%)
Value Response (%)

Calibration Monitor Difference

M
id

 L
ev

el

Trial Date Time

1
2
3

(%)

1

Monitor Difference
Value Response (%)

Initial Settings Final Settings

Lo
w

 L
ev

el

Trial Date Time Calibration

(%)

2
3



 

 

Analyzer Manufacturers Calibration Procedures and Interference Data (Manuals) 
 




















































































































