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1.0 EXECU11VE SUMMARY 

On March 7, 2017, The Sll!ck Test Group, Inc. performed a relative accumcytest audit (RATAJ on the boiler 
#9 exhaust stack continuous emissions monitoring ~ (CEMS) at the Pharmacia & Upjohn Company, 
LLC facility located in Kalamazoo, Michigan. Presented below is 1he relative accuracy of t:hiB system. 

NOx Relative Accumcy: 
Allownble Limit: 

S.18 Percent 
20.0 Potee.11! 

2.0 INTRODUCTION 

The Stack Test Group, Inc. coru:looted a relative accumcy test audit (RA TA) on the CEMS system 8'!800iated 
with tho 119 boiler exhaust stack. Testing Wl!8 perfonned at tho Pharmacia & Upjohn Company, LLC facility 
l=ted in Kalamazoo, Michigan on February 6, 2018. Ten RA test runs !R!lting 21 millutes in dumlion were 
conducted on CEMS system. The puqx,so of this testing wns to delemline the RA of tho existing CEMS 
system., aseociated with tho boiler 119 exhaust and to prove compliance with the existing penniL 

Testing was conducted while Pharmacia & Upjohn Company personnel apemted the boiler at greater than 
50% oapaoity end normal conditions. The boiler averaged 95,949 LBS/HR of steam end 108,634 
MMBTU/HR which is greater then 50% of lllllXimum capacity. The boiler is rated at 120,000 lbs/hr of steam 
or a heat input of 144.S MMBTUIHR. A copy of tho boiler apemting data is included in Appendix C. 

The serial numb or of the Pharmacia & Upjohn Company TAP! T200M dual banch NOx/O2 certified during 
this test series is 470. 

Testing W8II supervised by Mr, Gary Kohnke of1he Stack Test Group, Inc. and coordinated by Mr. Jeff Robey, 
EH&S of Phsnnacia & Upjo!m Company. The testing WRII witlWBBed by representatives of the Miohigan 
Department ofEnviromnenllll Quality (MDEQ). 

All testing wns in 6"Cordancewith U.S. EPA Reference Methods 3A, 7Eand 19 andAppendixB Performance 
Specificatio!lll 2, 3 & 4A. This report contains a S\lllllilfil'Y of resultll for the above mentioned testll and ell the 
supporting field, process, and computer generated dam. 

3,0 SAMPLING AND ANALYTICAL PRQQRDURES 

3,1 Nitrogen Oxides (NOx) & Oxygen (Oz) 
J,1,1 S/Ulljlle Collsction 
Oxygen and nitrogen oxides emissioJ18 and the RA of lhe CEMS system were determined in 6"cordance with 
USBPA Reference Methods 3A, 7E and 19 and Appendix B Performance Spocificatioru, 2 and 3. These 
Methods are titled: 

Method3A 

Method7E 

Method 19 

Perf. Spec. 2 

Porf.Spoo.3 

Determination of Oxygen and CilfflOII Dioxide Concentrations in Emissions ftom 
Stationary Sources (hwtrumental Analyzer Procedure) 
Determinstion of Nitrogen Oxides Emissions from Stationary Sources 
(hwtrumontnl Analyzer Procedure) 
Determination of Sulfur Dioxide Removol Efficiency and Particulate Matter, 
Sulfur Dioxide, and Nitrogen Oxides Emillsion Rates 
SpocificaliDDB and Test Procedures for SO, and NOx Continuous Emission 
Monitoring Systems in Stationary Sources 
Specifications and Test Procedure!! for 01 and CO, Continuous Emission 
Monitoring Systems in Stationary Sources 



These methods appear in detail in Title 40 of the Code of Federal Reguurtiol1!J (CFR), Part 60, Appendix A& 
B. 

Oxygen and nitrogen oxides mnissiOO!l wore determined using U.S. El' A Methods 3A aod 7B, respectively. A 
llllB sample WllB dmwn from the exhaust stsck through a oinwred filter, heated stainleM steel probe, and 
tt'allspOrted to a Univo;mal gas conditioner throngb a heated Teflon liru, oot to 260"1'. Tho gns conditioner 
removed moiature from the iJ88 stream aod pumped a diy gas !ltll!IPle through a Teflon lino and manifold flow 
syotem to a TECO Model 42C NOx anolyzer and a Servomex Model 1440C 0, analyzer. 

3.1,2 Sllllfple Duration and Freq11ency 
Ten continuous samples were collected with each l:e8t hurting twenty-one minutes in duration. A somple W!IB 

drawn for at lew,t twice the analyzer response time before beginning the teat run. The resporu,e time of the 
NOx analyzer Will! o,pproximately 55 !lOOOnds and the response time of the Ch analyzer WllB approximately 40 
seconds. 

3.1.3 Collbl'lllion 
At the beginning of the test series, the !IIU!lyzers were calibrated and 1hen chec1"'d for calibmlion error by 
inttoduoing zero, mid-mnge and high-range calibration gases to tho bad< of tho analyzers. Before ond after 
every other rest l'1lll, a system bins Wll8 performed by introducing a zero aod mid-range NOx end 0, cab'bralion 
gas to the outlet of the probe, Calibration gases llBed w= U.S. EPA Protocol I cortified. A copy of the 
co.h'bralions are included in Appendix D and the gas oertification sheets are included in Awandix E. The raw 
ppm readings we;re corrected fur calibration drift aod bias per tho roquirementB ofMethod 7E. Tho correctod 
and uncorrected reading are also included in Appendix D. 

3,1.4 D<>la lleducllon 
Tho analyzer oulputs wore recorded on a data logger and down-loaded on to a laptop computer. An average 
output WDB recorded every teu oecondti and every minut,,, hOW1'vor only the minute averages wore U&'Od in tho 
calculntiOtlB. All data reduction WUB performed using Microsoft Excel software. 

4.0 TEST RESULTS 
Presented in this ,ootion are the reBUlts of !hie toot series. Teat resultl! are reported in Tables 4.1 through 4.3. 
Table 4.1 presents the relative 11CCUracyrellUlts for the CEMS system. The ten individual test runs Bte reported 
fur both the CEMS ond the ~ference Mothod, Table 4.1 a!Bo presen!B the standard deviation, confidence 
coefficient and the relative eccumcy, 

Tobie 4.1 e.l,io presents the relative accuracy results (RA). The reBUlts are presented in tenns ofpouods per 
tnilllon BTU (lb/MMBTU) for """h onalyzer ond the absolute difference in !b/MMBTU. The relative 
accuracy is preoented in terms of percent. 

Coples of the calculations UBCd to determine these emiBsion raleB may be found in .AppendJx A. Coples of tho 
field parameter sheet;, are presented in .AppendJx B. Copies of the raw CEMS dam is presented io Appendix 
C. Copioo of onalyzer calibratio!JJl are preoonted in Appendix D. 



4.1 
RELATIVE ACCURACY TEST AUDIT 

For 
Nitrogen Oxides 

PLANT: Pharmacia & Up]ohn Company 
PROJECT#: 18-3005 
SOURCE: Boller/19 
R.M. ANALYZER: TECO42C 
LOCATION: Exhaust Stack 

Data Time Run Reference CEM Dlff. (XI) 
Method Monitor 

NQx 11..-BTUJ NOXi,b,/MWJIUJ N~UJ 

02/06/18 
02/06/18 
02/06/18 
02/08/18 
02/06/18 
02/06118 
02/06/16 
02/06/18 
02/08/18 

• 02/06/18 

08:10AM 
08:37 AM 
09:03AM 
09:30AM 
09:55AM 
10:22AM 
10:49AM 
11:15 AM 
11:41 AM 
12:06 PM 

SUM 

MEAN 

08:31 AM 
08:58AM 
09:24AM 
09:51 AM 
10:16AM i 
10:~AM 
11:10AM 
11:36AM 
12:02 PM 
12:27 PM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

STANDARD DEVIATION 

CONFIDENCE COEFFICIENT 

RELATIVE ACCURACY 

.0,040 0.040 
0.038 0.040 
0.039 0.040 
0.039 0.040 
0.038 0.040 
0.038 0.039 
0.038 0.040 
0.038 0.040 
0.038 0.040 
0.038 0.040 

0.0384 0.0300 

CALCULATION USED: RA= [ ldl + loci]/ RM MEAN *100 

• Note: This test run was not used In calculating the relative accuracy. 

0.000 
--0.002 
--0.001 
--0.001 
--0.002 
--0.001 
--0.002 
--0.002 
--0,002 
-0.002 

--0.0130 

--0.0014 

0.000726S 

0.0005478 

5.18 

Dl"2 

0.000000 
0.000004 
0.000001 
0.000001 
0.000004 
0.000001 
0.000004 
0.000004 
0.000004 
0.000004 

0.0000230 


