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COMMONWEALTH OF PENNSYLVANIA 
Department of Environmental Protection 

September 19,1996 
717-787-9483 

SUBJECT: Source Test Review 
Pennzoil Products Company 
Cornplanter Township, Venango County 

TO: Devendra Verma 
Engineering Services Chief 
Northwest Regional Office 

FROM: Bryon Richwine BK 
Air  Pollution Control Engineer 
Source Testing Section 
Division of Source Testing and Monitoring 

THROUGH’ L. Blaine DeHaven 
Chief 
Division of Source Testing and Monitoring 

Timothy R. Brooks 
Chief 
Source Testing Section 
Division of Source Testing and Monitoring 

Pennzoil Products Company operates two Zurn Keystone (Model 20M) gas/oil-fired boilers, 
designated Nos. 2A and 3A. Each unit has a rated capacity of 144.4 MMBtuh. Boiler No. 2A 
has been retrofitted with a Pillard Products (Model GRC-6) low NO, Burner. Boiler No. 3A has 
been committed to an 80% switch to low nitrogen fuel. Emissions from the units are discharged 
to the atmosphere via a 60” inside diameter stack. 

On June 5 and 6, 1996, Pennzoil Products Company conducted testing to determine the 
emissions for nitrogen oxides (EPA method 7E) on boiler Nos. 2A and 3A. The boilers were 
both firing refinery fuel gas while testing was conducted. The tests are acceptable to the 
Department. 
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Run No. 
Test Date 
Concentration [ppm] 
Emission Rate [IbJhr] 
Emission Rate [IbJMMBtu] 
Allowable Emission Rate [IbJhr] 

Per File 61-016 
Per File 61-302-032 

‘I 1 ,  

Pennzoil Products Company 

1 2 3 
06/05/96 06/05/96 06/05/96 

158 161 160 
20.9 20.6 20.1 
0.196 0.194 0.191 

66.2 66.2 66.2 
35.0 35.0 35.0 

2 -  September 19, 1996 

Run No. 
Test Date 
Concentration [ppm] 
Emission Rate [IbJhr] 
Emission Rate nb./MMBtul 
Allowable Emission Rate [IbJhr] 

Per File 61-016 
Per File 61-302-032 

The following information was extracted from the test report: 

1 2 3 
06/06/96 06/06/96 06/06/96 

313 308 302 
39.7 38.0 36.7 
0.352 0.344 0.339 

66.2 66.2 66.2 
35.0 35.0 35.0 

Unit Steam Load Percent of 
Obs/hr) Rated 

Capacity 
Boiler No. 2A 80,033 76 
Boiler No. 3A 77,967 74 

Fuel Flow Fuel Heat Input 
(scf/hr) Analysis (MMBtuhr) 

(Btdscf) 
72,100 1,302 106.1 
86,233 1,281 110.4 

cc: Permit File 61-302-032 
Permit File 61-302-033 
RACT File 61-016 
Technical Support Section - Krish Ramamurthy 
Compliance and Enforcement - Scott Kepner 
EPAlTRB 
Data File - Stack Testing 
Reading File, Source Testing Section 

LBD:TRB:BR:br 
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June 20, 1996 

Mr. Devendra Verma 

-:- 

Engineering Services Chief 
Air Quality Control 
Northwest Regional Office I ”  
230 Chestnut Street ,’ 

Meadville, PA 16335 I I Jvl -81996 

Dear Mr. Verma: 

As required under Plan Approvals 61-302-032 and 61-302-033 (Boiler 2A and 3A RACT 
Compliance) and RACT Approval PA 61-016, please find the results of Pennzoil’s Annual NOx 
compliance testing. This testing was performed at  “maximum obtainable” capacities of Boilers 
2A and 3A while firing refinery fuel gas. Please note that no testing was performed while 
burning #6 burning oil as the burning oil system was destroyed in the October, 1995 fire and has 
not yet been replaced. 

The testing was performed according to the DEP Source Testing Section (STS) approved 
protocol. The results of the testing indicate compliance with all limits expressed in the 
aforementioned Plan and RACT Approvals as follows: 

Boiler 2A NOx Limits 

Plan Emission 
Fuel ADmo 

RACT 
Bpproval Limit Val Limrt Test Results 

Refinery Gas 66.2 Ibs/hr 35.0 Ibs/hr 20.6 Ibs/hr 
# 6 Oil 66.2 lbslhr 56.0 Ibs/hr NA 

Boiler 3A NOx Limits 

. .  . .  

RACT Plan Emission 
Fuel rnroval  Limif Appro Val Lr ‘mil Tesf Results 
Refinery Gas 66.2 Ibs/br 76.0 Ibs/hr 38.1 lbslhr 
# 6 Oil 66.2 Ibdhr  56.0 Ibs/hr NA 

The complete testing report is enclosed with all necessary back-up data. If you have any 
questions regarding these testing results, please give me a call at (814) 678-4649. 

cc: JBK;SAM 

Sincerely, 
PENNZOIL PRODUCTS COMPANY 

*m4L-L 
Eastern Refining Business Unitt,~-;:~j ‘1, .,’, ,-) -. .) $ED 
Lee E. Wilson 
Senior Environmental Engineer 

JL“ 2 4 1995 
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On June 5 and June 6, 1996, Pennzoil Products Company conducted emission tests on 
Boilers 2A and 3A located at the Plant 1 Boiler House in Rouseville, Pennsylvania. The purpose 
of this testing was to obtain emission measurements for oxides of nitrogen (NO2 and 0 2  

(diluent) to verify compliance with Reasonably Available Control Technology (RACT) emission 
limits set under Title 25, Section 129.91(i). 

Concentrations of NO, and oxygen were measured in accordance with U.S. 
Environmental Protection Agency (EPA) Methods 7E and 3B (Fyrite), respectively. All testing 
was also performed following a Department of Environmental Protection (DEP) approved test 
protocol ( Attachment A). Emission rates were derived using F-factor calculations from EPA 
Method 19 (Attachment B). 

Testing was performed by Lee E. Wilson, Senior Environmental Engineer, Pennzoil Products 
Company. Larry Vogul of the DEP b o x  Field office observed one full hour run on each day of 
the testing. 

v 

Tables 1 and 2 present a summary of operating data and mass emission rates for NO, for 
boilers 2A and 3A, respectively. Please note that testing was only performed while firing 
refinery fuel gas, as our burning oil system was destroyed in the October 1995 fire. Both units 
were operated at approximately 75 % of rated capacity which represents a normal maximum rate 
for these boilers generally attained at any time during the year. 

Boiler 2A (equipped with low NO, burners) tested at 0.194 Ibs/MMBtu NO, or 20.6 
pounds per hour (based on a boiler rate of 106.1 MMBtuihr). These test results were diluent 
normalized using an average oxygen concentration of 3.3 YO dry basis. 0 2  readings for each run 
were the average of three Fyrite readings taken from an integrated sample collected during the 
run. 

Boiler 3A tested at 0.345 IbsMMBtu NO, or 38.1 pounds per hour (based on a boiler 
rate of 1 10.4 MMBtdhr). The average O2 content was 1.9 percent on a dry basis. Figures 1 and 
2 provide a visual portrayal of calibrations and test runs for boilers 2A and 3A, respectively. 

Table 3 provides more detail on the data runs, corrections, and calculations used to come 
up with the emission rates. Appendix B contains fuel analytical and F-factor calculations. 
Appendix C provides the field logsheets, minute by minute NOx ppm averages, and strip chart 
records. Appendix D contains EPA Protocol calibration gas certifications, and Appendix E 
contains Process data collected by operators during the test runs. 
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Figure 1 Boiler 211 NOx Compliance Test (ppm) 
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Sampling Location 

Samples of NO, and O2 were collected at single points in the centroid of the stacks just 
above the economizers. Although not meeting the spacing requirements of EPA Method 1, the 
location has been verified for absence of cyclonic flow and approved by the DEP as acceptable 
for the measurement of gaseous constituents. 

Sampling and Measurement Apparatus 

Pennzoil’s sampling and measurement system consists of the following: 

Sampling Probe - Stainless steel tubing inserted into the gas stream being sampled. A ball 
valve at the outlet of the probe is used to introduce calibration gas during system bias and 
drift tests. A short run of insulated Teflon tubing (- 5 ft) is used to convey a hot gas sample 
to a sample conditioner. 

Sample Conditioner - A Baker Process Equipment stainless steel condenser immersed in an 
ice bath is used to remove moisture from the flue gas sample. Moisture is removed 
continuously by a peristaltic pump to minimize contact between the sample gas and 
condensate. The conditioner also has a Balston fiber filter on the unit exit to remove tine 
particulates. 
Sampling Line - Teflon lines rapped in a black plastic umbilical are used to convey both 
calibration and sample gas. 

Sample Gas Handling System - A stainless steeVviton head pump is used to draw gases from 
the stack to the analyzers. Rotameters in a manifold are used to balance and monitor flow to 
the NOx analyzer and to the integrated sample tedlar bag used for 0, Fyrite analysis. Gas 
samples to the analyzer are delivered via an atmospheric dump and pulled through the 
analyzer with a pump pack. 

Calibration Gases - EPA Protocol 1 standard gases in nitrogen certified to be within I percent 
of labeled values are used for testing. A high range gas of 80-100 % analyzer span and a mid 
range gas of 40-60 % of span are used for calibrations. Ambient air is used for a zero gas. 

Gas Analyzers - An Advanced Pollution Instrumentation (API) Model 252H 
Chemiluminescence NO, analyzer equipped with a NO, to NO stainless steel converter is 
used to analyze total NO. in ppm. Interference test data applicable to this analyzer are 
included in Attachment F. O2 analysis is performed by taking an integrated sample over the 
duration of each run and analyzing the resulting gas sample with a Bacharach Fyrite 0, 
Analyzer. 

Data Acquisition System - Pennzoil uses a Telog 2101 Analog Voltage Recorder to 
continuously measure NO. ppm and provide minute by minute averages of the data 
(Appendix C). Data are pulled from the recorder to the PC via a RS 232 serial connection 
and Telog software. A Eurotherm Chessel Model 342A chart recorder is used to provide a 
backup for the Telog unit. Strip charts are also included in Appendix C. 

6 



Nitrogen Oxides Measurement 

The concentration of NOx was determined by use of the procedures described in U.S. 
EPA Method 7E and the Department of Environmental Protection’s Source Tesring Manual 
using the above described analyzer. A sample was extracted from the stack and analyzed 
continuously during each test run. 

Oxygen (diluent) Measurement 

The O2 concentration in percent was measured by a Bacharach Fyrite oxygen analyzer (EPA 
Method 3B). Three measurements were taken for each run from one integrated sample. The 
average of the readings was used as the oxygen concentration for the run. 

Fuel Analysis 

A fuel-specific F-factor was determined by use of the procedures described in U.S. EPA 
Method 19. One refinery gas sample during each hour test was collected for ultimate analysis 
and gross heating value analysis. Gas sample analysis was performed on-site by the Pennzoil 
Laboratory using Gas Chromatography (ASTM D1945) to obtain fuel composition. The heating 
value of the gas was calculated from the composition analysis as per API Technical Data Book - 
Petroleum Refining Procedure I4A1.3. Fuel analyses and F-factor calculations are documented 
in Appendix B. 

4.0 Oualitv Assurance 

The following quality assurance procedures were used in the determination of NO, and 
O2 concentrations: 

Designated analyzer procedures. 
outlined in EPA Method 7E. These data are presented in Table 4. 

System integrity and bias. These parameters were measured by injecting calibration gases 
through the calibration valve on the stack probe outlet and comparing the response obtained 
with the response obtained when the gas was introduced directly to the analyzer. System bias 
was less than the allowable 3 percent for all runs. Bias results are also presented in Table 4. 

Pre- and post-test calibrations. At the beginning and end of the test, each analyzer was 
calibrated with a mid-range gas and zero air. The calibration data were then used to correct 
the raw data for NO,. All drift specifications were met (Table 4). 

Fyrite calibration checks. Prior to use, the Fyrite analyzer was zero calibrated following the 
manufacturers instructions. The freshness of the Fyrite absorbing solution was checked by 
sampling against ambient air to ensure a reading of 21% 0,. Also, a 2 % oxygen primary 
calibration gas was used to verify the fyrite reading. Readings were within 0.5 % . As an 
additional check, Fyrite readings were compared to process stack oxygen readings and were 
found to be - 0.3 to I .3 % higher. This indicates good agreement as the process analyzers are 
on a wet basis. 

Calibration Gases. Calibration gases are EPA Protocol I certified gases to ensure accuracy 
(Appendix D). 

The NOx analyzer met all performance specifications 

7 
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Table 4. CEM CALIBRATION DATA Analyzer Analyzer 

'' PlantRep. rl :rl 
1w0 

Plant Name 
Sampling Lacation Boiler 2A & 3A Team Leader 
Date 6 5 %k6 6 96 CEM Operator L. Wilson 
Run Number 2A.1-3 & 3A, 1 3  PmpztNumber RACT% THC 

NOx Serial # 243 
502 

Calibration Error = [Analyzer Response - Cylinder Value / Analyzer Span] * 100; Allowable Error = i 2% 

system Bias = [System Response - Analyzer Response / Analyzer Span] * 100; Allowable Error = 5 5% 

Drift = [Post Test System Response - Pretest System Response / Analyzer Span] * 100; Allowable Error = 2 3% 

co = [pretest System Zero Response + Post Test System Zero Response] / 2 

c m  E [Pretest Upscale Response + Post Test System Upscale Response] / 2 

Required for Method 20 only, not required for Method E. 
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NO, EMISSION TEST PROTOCOL 
PENNZOIL PRODUCTS COMPANY 

ROUSEVILLE, PA 
JUNE 1995 

1.0 Introduction 

Pennzoil Products Company (Pennzoil) operates an oil refinery at their facility in Rouseville, 
PA. NO, controls have been implemented on two boilers (2A and 3A) under PAS RACT regulation 
(Sections 129.91-95). Boiler 2A has been retrofitted with a Pillard staged-fuel low NO, burner. Boiler 
3A has been committed to an 80 % fuel switch to low nitrogen burning oil based on annual steam load. 
As these sources have a rated capacity > 100 MMBtdhr (144.4 MMBhdhr), they are subject to annual 
NOx compliance testing under Section 129.91(i). This protocol outlines the procedures that Pennzoil or 
an approved contractor will follow when performing this testing. Note that this protocol is very similar 
to Pennzoil’s NOx testing protocol that was approved by the DER for RACT baseline testing (See 
Attachment A). 

The sources to be tested will be operated at maximum obtainable capacity (-1 IO MMBtu/hr). 
Initially, six one-hour tests will be performed on each source (three while firing gas and three while 
firing oil). Future annual testing will be conducted for three hours while firing the primary fuel (refinery 
gas for 2A and buning oil for 3A) and for one hour while firing the secondary fuel. 

A continuous sample will be drawn from the exit of the economizers for both sources which is 
approximately 2 duct diameters downstream of the furnace exit. This location indicated little velocity 
stratification during previous NO, baseline testing and was previously approved by the DER. 

U.S. Environmental Protection Agency (EPA) source testing reference methods and PADEfi  
Source Testing Manual will be the guidelines used. Stack gas concentrations of 0 2  will be determined 
by method 3 8  using a Fyrite analyzer or by Method 3A using an instrumental analyzer. NO, 
measurements will be made using a chemiluminescent analyzer (Method 7E). For each hour test, an 
average ppm concentration (adjusted to 3 % excess 0 2 )  of NO, and an emission factor in pounds per 
million British Thermal Units (IbsMMBtu) will be determined. The Pennzoil project contact is Mr. Lee 
E. Wilson who can be reached at 814-678-4649. 

2.0 Sampling Methodology and  Quality Assurance 

The following sections will describe the process data to be collected, the test procedures, and the 
quality assurance procedures to be employed. 

2.1 Process Data 

Pennzoil will obtain process and fuel consumption data during testing. Fuel samples will be 
collected during the testing (one gas sample during each hour test and one representative sample for fuel 
oil) for ultimate analysis and gross heating value analysis. Gas samples analysis will be performed on- 
site by Pennzoil’s Laboratory using Gas Chromatography (ASTM D1945) to obtain fuel composition. 
The heating value of the gas will be calculated from the composition analysis as per API Technical Data 
Book - Petroleum Refining Procedure l- lA1.3. The fuel oil analysis will be performed by an off-site 



laboratory. Fuel oil composition will be determined by methods AOAC 972, ASTM 4629, and ASTM 
D2622. The heating value will be determined ASTM D240-76. These fuel analyses will be used to 
determine F-factors in accordance with EPA Method 19. 

Pennzoil will collect process information that will include boiler load (pounds of steam per 
hour), fuel consumption, stack oxygen concentrations (wet basis), and economizer exit temperature. 

2.2 Sampling Locations 

Sampling will be performed at each of the two stacks using existing sampling ports. A 
continuous sample will be drawn from the exit of the economizers for both sources which is 
approximately 2 duct diameters downstream of the furnace exit (See Attachment B). This location 
indicated little velocity stratification during previous NOx baseline testing and was previously approved 
by the DER. Sampling will be performed at approximately the center of the stack. 

2.3 Stack Oxygen Analysis 

Oxygen concentrations will be determined by either Method 3B using a Fyrite analyzer or by 
Method 3A using an instrumental analyzer. A single point integrated sampling procedure will be used 
under Method 38. Although on a wet basis, the process oxygen analyzers can be used to compare to O2 
test results for verification by assuming a flue gas moisture content. Fyrite absorbing solutions will be 
verified for freshness and replaced if ambient air does not indicate 2 1 Yo 0 2 .  

2.4 Nitrogen Oxides 

Slip stream gas samples will be withdrawn from the stack and analyzed using EPA sources 
testing Method 7E as a guideline. Stack gas concentrations ofNO, will be determined continuously on a 
dry basis. The following exceptions are noted: 

The calibration gases (EPA Protocol NO in N2) may be 80-100 Yo of a maximum expected NO, level 
(500 ppm) for the high-level cal gas as opposed to 80-100 % of span. The mid-level cal gas may be 
40-60 % of a maximum expected NOx level (500 ppm) as opposed to 40-60 Yo of span. This should 
allow for a better calibration for the measurement of normal expected NOx levels. 
Analyzer manufacturers interference response data may be used in lieu of a field interference 
response test. 
As ECOM Portable NOx testing indicates that the NO2 contribution to total NO, is less than I 
percent, no NO2 to NO conversion efficiency test will be performed. 

0 

3.0 Calculation Methodology 

Sufficient test information will be collected to independently report emissions in ppm adjusted to 
3 % excess O2 and the calculated Ib/MMBtu factor for each hourly test. Per each method used for NO, 
and 02, the raw data will be reduced to an average gas concentration, dry basis. The ppm data will be 
intermediately converted to IblMMBtu and Ibs/hr using F-factors as specified by EPA method 19. 

4.0 Report 

A letter-type report will be issued summarizing the results of testing within 30 days after testing. 
The report will include all field data sheets, equipment calibration results. process data, fuels data, and 
tabulated test results. 
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ATTACHMENT A 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENTgF ENVIRONMENTAL RESOURCES 

Post Office Box 8468 
Harrisburg, Pennsylvania 11105-8468 

October 1, 1993 

L 

Bureau of Air Quality Control 

Mr. Dan Nadzam 
IT Corporation 
2790 Mosside Bivd. 
Monroeville, PA 15146-2792 

Dear  Mr. Nadzam: 

I have reviewed the pretest procedures submitted Cor the NOx and carbon monoxide 
test program to  be conducted at the Pennzoil Products Company. The tests are to be conducted 
on their three boilers and one CNde atmospheric furnace which is Located in Rouseville. The 
tests have been referred t o  the Department Cor review and is acceptable. 

I 
1 
? 

I 
1 
t 
1 
1 

1 

The final acceptance of the test report is contingent upon i ts  meeting all the 
requirements of Chapter 139 of the Pennsylvania Department of Environmental Resources' 
Rules and Regulations and any stipulation that might be imposed by the Northwest Regional 
Office. Please feel free to  contact me  If you have any questions or require addltional 

, 
formation at 717-787-9403. 

I! Sincerely, 

Bryan M. Richwine 
Air Poilution Control Engineer 
Source Testing Section 
Division of Source Testing and Monitoring 

I OpponunitylAffirmative Action Employer Reeycled Paper 



.- 
I 
I . , . ... j3$* e, .. EMISSION TEST PROTOCOL 

NO, and CO 
PENNZOIL PRODUCTS COMPANY 

ROUSEVILLE, PA 

1.0 Introdudon 

Penmil products Company (Pernil) operates an oil refiery at their facility in 
Rouseville, PA. In prepamhon for the upcoming Reasonably Available Control Technology 

combustion sources. These four units are fired with byproduct refinery oil and M gas from 
the process. 

Pennzoil has contracted IT Corporation 0 to perform nitrogen oxides (NO=) and carbon 
monoxide (CO) emission measurements on three boilers (2A and 3A, rated at 144 MMBtu/hr 
each and 4A rated at 94 MMBtdhr) and one furnace (crude atmospheric furnace rated at 52 
MMBtdhr) at their Petroleum Refincry in Rouseville, PA. During testing a l l  sources will be 
aperated under typical loads (40 to 60 percent of maximum capacity). This protocol defines 
the emission testing procedures that IT will follow. 

regulation and RACT plan submittal. Pennzoil will perform stack testing on four 

1.1 sampling Plan summary 

The sources to be tested are located at the Pennzoil facility in Rouswille, Pennsylvania. 
Each of the four sources will be tested, during a one-hour time period, three times. For 
each of the three onc-hour time periods lT will determine (for both N Q  and CO) an average 
emission concentration in parts per million (ppm) and an emission factor in p u n d s  per 
W o n  British thermal units (lb/MMBtu). 

U.S. Environmental Protection Agency @PA) source testing reference methods wi l l  be the 
guidelines used. 
determined by Method 3. NO, measurements will be made using a chemiluminescent 
analyw (Method 7E). CO measurements wil l  be made using a non-dispersive infrared 
(NDIR) analyzer (Method 10). 

1.2 Project Contacts 

Stack gas concentrations of carbon dioxide (Cq) and oxygen (4) will be 

Mr. Lee Wilson 
Pennzoil Products co. 
Two Main street 
Rousede, PA 16344 
(814)678-4649 

1 

Ms. Jill Merrill 
IT Corporation 
2790 Mosside Blvd. 
Monroeville, PA 15146 
(4 12)372-7701 
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1.3 Proposed Test Date 

The proposed test date for sampling is during the week of September 20, 1993. Pennzoil 
will notify the Pennsylvania Department of Environmental Resources (FADER) of the exact 
date. of testing at least one week in advance of the test. 

2.0 Sampling Methodology and Quality Assurance 

The following sections will describe the process data to be collected, the test procedures, and 
the quality assurance procedures to be employed. 

2.1 proces Data 

IT will perform the emissions testing while Pennzoil obtains process and fuel consumption 
data. Fuel samples will be collected during the test (on the half-hour for gases, one 
representative sample for fuel oil) for ultimate analysis and higher heating value analysis. 
Gas sample analysis will be performed by Pennzoil Laboratory using Gas Chromatography 
(ASTM 01945) to obtain fuel composition. The heating value of the gas will be calculated 
lrom the composition analysis on a dry basis (as per API Technical Data Book - Petroleum 
Refining procedure 14A1.3). The fuel oil analysis will be performed by PARC Laboratories 
of Pittsburgh. Composition will be determined by methods AOAC 972, ASTM D4629. and 
ASTM D2622. The heating value will be determined by ASTM D240-76. The fuel analysis 
will be used to determine F-factors in accordance with EPA Method 19. 

Pennzoil will collect process information that includes boiler load (expressed as percent of 
rated capacity or in terms of Btu/hr input) and fuel consumption (cubic feet or gallons per 
hour). 

2.2 Sampling Locations 

IT wi l l  sample at each of the four stach using existing sampling ports. Sampling ports on 
the 3 boilers are located at the economizer, approximately 2 duct diameters downstream of 
the burner. The sampling port for the crude furnace is lccated at the base of the stack, also 
about 2 duct diameters downstream of the burner. TT will sample each stack at the center of 
the duct. 

2.3 Oxygen and Carbon Dioxide 

Oxygen and CO, will be determined by EPA Method 3. IT will UY the integrated grab 
sampling and analytical procedure. Integrated gas samples wi l l  be drawn from the stack 
during each one-hour test run for CO and NOx. Oxygen and CO, measurements will be 
made by an Orsat or Fyrite analyzer in a~cordance with EPA Method 3. A stack sampling 
data sheet will be used during the test to record the gas analysis information. A sample stack 
sampling data sheet is contained in attachment A to this is protocol. 

! 2 



Orsat or Fyrite absorbing solutions will be verified for freshness and replaced if an analysis 
of ambient air does not indicate 21 percent 4 and 0 percent CQ. 

2.4 Nitrogen Oxides 

NO, measurements and quality assurance methods will be identical to those contained in EPA 
Method 7E. The following exceptions are noted: 

The calibration gases for the NO, analyzer may be NO in nitrogen (NJ, or 
NO, in N2, or NO and NO2 in N2. The reported value by the span gas 
manufacturer will be used as the absolute value. 

No interference response test will have been performed on the analyzer prior 
to its initial use in the field. 

0 

0 

2.5 Carbon Monoxide 

CO measurements and quality assurance methods will be identical to those contained in ESA 
Method 10. 

3.0 Calculation Methodology 

Sufficient test information will be collected to independently report emissions in ppm at 7% 
Q and the calculated 1blMMBTU factor for each of the 12 one-hour tests. Per each method 
used for NO, and CO, the raw data will be reduced to an average gas concentration, dry 
basis, expressed in ppm at 7% 4. The ppm data will be intermediately converted to 
1blMMBTU using the lbldscf F-factor (EPA Method 19). 

4.0 Report 

A letter-type report will be issued summarizing the results of testing within 15 workhg days 
after testing. The report will include all  field data sheets, equipment calibration results, and 
tabulated test results. 
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ATTACHMENT B 
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APPENDIX B 

Laboratory Data 
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F-Factor Calculations 



Fuel Gas Characteristics for NO1 Testing 6/5/96 - Boiler #2A Runs 

Composition 
Mol Percent (Volume Percent) ' 

I 

I I I I 

I I I I I 
I I I I 

Partial Molecular Weights 
I I I I I 
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~ 
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Fuel Gas Characteristics for NOx TestinE 6/5/96 -Boiler #2A Runs 

Weight Percent 
I I I 

I I I I I 

I I I 
BTU Values (Dry Basis) (BTvLB) I 
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IFuel Gas Characteristics for NOx Testing 6/5/96 - Boiler #2A Runs 
I I I I I 

Fuel Components - Elemental Composition 

I I I I 
I I I I I I I 

2A Run #I (Elemental Fuel Composition (Weight Percent) 
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Fuel Cas Characteristics for NOx Testing 6/5/96 - Boiler #ZA Runs 
I I I I I 
I I I I I 

2A Run #Z lElementsl Fuel Gpmposition (Weight Percent) 

I I I I I 
2A Run #3 IElemental Fuel Composition (Weight Percent) 
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I I I 
BoilerZA 1 
F Factors (Dry Basis) (dscUlOE6 Btu) 

I I I 
Run#l  I Run#Z I Run#3 1 

8,541 I 8,561 I 8,5801 I 
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Fuel Gas Characteristics for NOx Testing 6/6/96 - Boiler #3A Runs 
I I I I I 

Composition I I I I 
MOI Percent (Volume Percent) I 

I I I I I 

I I I I I 

I I I I I 
Partial Molecular Weights 
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Fuel Gas Characteristics for NOx Testing 6/6/96 - Boiler #3A Runs 
I I I 

Page 2 



I 
I I I I I 

Fuel Components - Elemental Composition 

I I 

I I I I I I 
I I 

3A Run # I  /Elemental Fuel Coimposition (Weight Percent) 
I I I I 
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Fuel Gas Characteristics for NOx Testing 6/6/96 - Boiler #3A Runs 
I 

I 1 I O  I I I I 
I I I I 

3A Run #2 IElemental Fuel Composition (Weight Percent) 

I I I I , I 



I I I 
Boiier3A I I 
F Factors (Dry Basis) (dscUIOE6 Bhr) 

I 
I I I I I 

Q <C1 1 P CCOl P ClOl I I 
Run#l  1 Run#2 1 Ruu#3 I 
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APPENDIX C 

Field Data 

and 
Strip Charts 



/ 



OF 
FORU Oi.u. ( i )  

DATE PAGE 

n __. -~ . , . -. . ..... ~~ ...InJalc . ! : I . ,  

.......... .... 
! 

. .- ......... 

. . . . . . .  

.- ..... 



FORM 01.48 ( I )  

DATE PAGE OF 

.. 





J 



FORK 01.46 ( I )  

DATE PAGE OF - 
. . . . . . . . . . .  . 

: ! I  
. . . . . . . .  

. ,  

.... . ... 

........ 



Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 

"06/05/96" "09:53:00 
"06/05/96" "09:54:00" 
"06/05/96 "09:55:00 
"06/05/96" "09:56:00" 

I 
0 
I 
0 

"06/05/96" )"10:08:00" 

Page 2 

1811 
"06/05/96" 1"10:09:00" 81 



Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 

I 
Boiler 2A Run I 
"06/05/96" 1"10:45:00 
-wmww PI nmi.nn" 

166 Start Run I 
I66 

~ - 
"06/05/96" 
"06/05/96" 
"06/05/96" 
"06/05/96" 
"n6105/96" 

Page 3 

~~~ ........ 

"10:47:00 I64 
"10:48:00" 167 
'* 10:49:00" 168 
"10:50:00" 163 
"I  0:s 1 :OO" 161 



Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 



Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 

Date Time I NOx ppm I 
"06/05/96" 1"11:46:00 1591 

I 1551 I I I 
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Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 2A Runs 1-3 Raw Data (ppm Minute Averages) 

I IAverage 161 1 I I 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 

"06106196" 
"06/06/96" 
"06106196" 
"06/06/96" 
"06/06/96" 

" I  3 :5 I :OO" 283 
"13:52:00" 282 
"13:53:00" 297 
"13:54:00" 292 
"13:55:00" 275 



Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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Boiler 3A Runs 1-3 Raw Data (ppm Minute Averages) 
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APPENDIX D 

Calibration Gas Certifications 



I 
I 

EPA PROTOCOL 
GAS ANALYSIS 

COMPONENT AMOUNT 

5 2.95 ,, 
ASSAY DATE 

EXPIRATION DATE 5 2 '') 

PRESSURE ?ooO PSI0 @ 70-F 

REFERENCE NO. 109- 39202 

CGA OUTLET 6 h n  
CYLINDER NO. sw I2qld 

ANALYST * t 

- -. - -. 



r 

JlJN 07 '96  12:?1 NO.005 .... P...O.? 
:'. 

'CRE I k S T R U M E N T  RENTfiL ID: 1-708-934-8260 

... 

CERTIFICATE OF ANALYSIS: €PA PROTOCOL GAS 
~ 

Customer A m y  I ahoritmy 
C A E INSlkIJMENI' RENTAL 
2 4  W(X)I)WORK LANE 1290 Carnhumcrc Scott rrnjnct &: 593100 
I'ALAIINC. 1L 60067 

PnnhueOrder : 1474U-71SOO SCQU Specidly Oases, Inc 

'I'my. MI 48083 

Cylinder Nomba : AI.MO59GIJ Cerlilirmls D a b  : 3 /4m rrpiracion Date : 3/4/96 
Cylinder Prerrute.+ : 20Wpsisig Pmlonr Cmrtiflcnm Dala : Nonc 

Balance Cu: Nitrogen 

3mm7 976 prim Nitric Oxide in Nitrogm 

inUrumcnUModeil!4crlaI # b a t  Date Callbrrtcd Amlylitul Principle 
NO: L)cekmM~J51/0101177 3IW6 Chunilumincncnct 

Sncrinl Noh  



APPENDIX E 

Process Data 



r 
9 

80.64+ I *  6 9/ 



BOILER DATE: I 
TIME % 0 2  

~ 

10 M M  
20 MIN 
30 MIN 
40 MIN 
50 M M  
60 MIN - - 
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APPENDIX F 

NOx Analyzer Interference Test Data 



i 

I 

! 

. ,  

! 

, 

ADVANCED POLLUTION INSTRUMENTATION, INC. 
88s PRODUCTION AVENUE 

p"E: (619)578-2154 FAX. (619)578-1833/1422 
SAN DIEGO, CA 92121-2219 

DATE: Jrme 18, 1996 API FAX LOG # 96-28794 

FAX Y 1-81467&4690 

FRO& BillDuncan PAGES: 03 

cc: EE, MAC, MT 

MESSAGE 

RE: 

La, 

CFR Part 60. Appendix A, Metbod 20,5.4 

Attached is a certifleation for the API Model 200AH as well as the test datal fox the Model 
200 whea teeted for interferents in accordance witb Method 20, section 5.4. 

The 200 series of API dyzm differ only in the software and electrode conffguratlon. 
The results should be consistent for aUmodels due tothe similarity of rneawemmt 
teehniqw. 





The Model 200H on a 100 p p  full scale range did not show more than 2% or 2 ppm 
interference from the sum of the interferences. 

! 

TOTFIL P. 83 




