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SUBJECT: 

TO: 

FROM: 

COMMONWEALTH O F  PENNSYLVANIA 
Department of Environmental Protection 

November 8.1996 
717-787-4310 

Source Test Review 
Hershey Chocolate USA 
Hershey East Plant 
Deny Township, Dauphin County 

Richard D. Roller 
Air Pollution Control Engineer 
Southcentral Regional Office 

Michael S. Hopko 
Air Quality Program Specialist 
Stationary Source Section 
Division of Air Resource Management 

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

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

Hershey Chocolate USA operates two identical natural gas/No. 6 fuel oil fired boilers, designated 
as Boiler Nos. 2 and 3, at the aforementioned location. Each boiler is rated at 99.9 MMBtu/hr 
(approximately 80,000 lbhr  steam capacity). The emissions from these boilers are discharged to 
the atmosphere through a 69 inches inside diameter common stack. 

Entropy, Inc. conducted testing for Oxides of Nitrogen (NO,) and Carbon Monoxide (CO) on 
April 10-1 1, 1996 to demonstrate compliance with the Plan Approval emission limits. Emissions 
of NO, are not to exceed 0.04 Ib/MMBtu when fired with natural gas or 0.3 IbNMBtu when 
fired with No. 6 fuel oil. Emissions of CO are not to exceed 0.1 lb/MMBtu when fired with 
either fuel. Testing was conducted in the common stack for the two boilers. One boiler was shut 
down while the other boiler was being tested. This process was repeated on the second day with 
a change in fuel. The test runs were conducted in accordance with the preapproved test protocol 
and EPA Methods 3A. 7E, and 10. The results are acceptable to the Department. 
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'lest Date 
CO Concentration [ppm] 
NOx Concentration [ppm] 

NOx Emission Rate [Ib/mmBtu] 
co Emission Rate [Ib/mmBtu] 

The following is a summary 'data presented in the test report: 

Boiler Numi r 2-Namral Gas 

rTest R i m  Nn I 1 I 7 I '1 1 
0 110196 04/10/96 04/10/96 

1.7 1.7 1.4 
31.1 30.7 30.5 

0. )0121 0.00121 0.00100 
0.3363 0.0359 0.0357 

CO Concentration [ppm] 
NOx Concentration [ppm] 
CO Emission Rate Ilb/mmBtul 

Boiler Number '-N0.6 Fuel Oil 

" ., -, , - ".,..,," Y .,.Z,," 

1: .2 9.0 8.6 
25 1.9 295.0 296.6 
nr, m n n n m  n n n ~ 7 ~  

I I I I J L 

Test Date I nd/ i ioh I ndll 1 I96 ndll 1 IO6 I 

NOx Emission Rate [IbImmBtu] 0.. 33 0.382 0.383 

Test Run No. 
Test Date 

NOx Concentration [pprn] 
CO €:mission Rate [Ib/mmBtu] 
NOx Emission Rate [Ib/mmBtu] 

CO Concentration [ppm] 

1 2 3 
04/1(1/96 04110196 0411 0196 

4.0 4.8 4.3 
29..i 29.6 29.5 

0.00?22 0.00356 0.00319 
0.0391 0.0361 0.0360 

Boiler Number 340.6 Fuel Oil 

1 Test F.un No. 1 1 I 3 I 7 

Test Llate 
CO Concentration [ppm] 
NOx Concentration [pprn] 
CO Er.iission Rate [IbImnrBtu] 
NOx tmission Rate [Ib/mmBtu] 

1 - - I 

0411 1/96 0411 1/96 0411 1/96 
84.9 22.2 25.3 

293.0 302.9 308.0 
0.0666 0.0175 0.020 
0.378 0.393 0.392 
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Cc: Data File, Source Testing 
RACT OP 22-2004 
Permit File 22-302-109 
Krish Ramamurthy, Permits 
Scott Kepner, Compliance and Enforcement 
E P U R B  
Reading File, Source Testing Section 

LBD:TRB:MSH:msh 

November 8, 1996 
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Environmental Protection 
May 23, 1996 

SuaJECT: Source Test Review 
Hershey Chocolate USA 
Hershey East Plant 
Derry Township, Dauphin County 
File: 22-2004 and 22-302-109 

To: L. Blaine DeHaven, Chief 
Division of Source Testing and Monitoring 

FROM: Richard D. Roller 'zhx 
Air Pollution Control Engineer 
Southcentral Regional Office 

Please review the attached source tests which were conducted 
on the two new natural gas/No. 6 fuel oil fired boilers at 
the above location. The identical Tampella Power boilers are 
each rated at 99.9 MBtu/hr (approximately 80,000 lb/hr steam 
capacity) and are subject to both NSPS, Subpart Dc and 
several special permit conditions. The pretest procedure was 
reviewed by Jay Pai. 

The following should be considered when reviewing the test 
report: 

1. Testing was conducted to demonstrate compliance ~ r d y  
with the non-NSPS special permit conditions 
(Conditions 8, 9 and 12 thru 15 of RACT Plan Approval 
22-2004 and Conditions 9, 10 and 15 thru 18 of Plan 
Approval 22-302-109). 

2. The applicable NOx and CO emission standards are: 

a. NOx: 0.04 lb/MBtu when fired with natural gas and 
0.30 lb/MBtu when fired with No. 6 fuel Oil 

Note: Hershey is in the process of seeking a 
revision to the No. 6 fuel oil NOx limit 

b. CO: 0.10 lb/MBtu when fired with either natural gas 

3. The boilers were originally referred to as Boilers A 
and B. Hershey now refers to them as Boilers 2 and 3. 

Should you have any questions or comments, please contact me 
at 657-4587. 

or No. 6 fuel oil 

cc: Southcentral Region 22-2004 
Southcentral Region 22-302-109 

I ! -  
C E - A I R  Q!JALlIY CONTROL 

'.!!U SC EOUSCE TESTING AND M O N B  



ENTROPY, INC. ~ - 

Specialists in Air Emissions Technology 
P.O. Box 12291 Research Triangle Park, North Carolina 27709-2291 

(919) 781-3550 (800) 486-3550 Fax (919) 787-8442 

STATIONARY SOURCE SAMPUNG REPORT 

REFERENCE NO. 13929 
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REPORT CERTIFICATION 

El Reference Number 13929 

The sampling and analysis performed for this report were carried out under my 

direction and supervislon. and I hereby certiry that, to the best of my knowledge. the test 

report is authentic and accurate. 

Signature: 

Date: F- /- Yd 
J. Gary Bulluck 
Project Director 

Client Services Dhrision 



1.0 INTRODUCTION 

1.1 Outline of Test Program 

Boiler Nos. 2 and 3 In Hershey, Pennsylvania. 

Hershey Chocdate has conducted a testing program to quantify specific emissions from 

EPA Method 3A, 7E, and 10 tests were conducted concurrently on April 10 and 11,1996 at 

Boiler Nos. 2 and 3 uslng two dwerent fuels. Natural Gas was used to fire each boiler on April 10, 

1996 and No. 6 low sulfur fuel oU was used to fire each boiler on April 11,1996. 

1.2 Test Partlclpnto 

Table 1-1 lists the personnel invdved In the test program. 

TABLE 1-1 
TEST PARTICIPANTS 
BOILER NOS. 2 AND 3 

APRIL 1996 

Lauren A. Shewood 

1-1 



2.0 SUMMARY OF RESULTS 

This testing program is to demonstrate complhnce with the nitrogen oxides and carbon 

monoxide emission limits of the construction permit as described in Chapter 139 of the 

Department Source Testing Manual. Emissions of nitrogen oxides are not to exceed 0.04 

Ib/MMBtu when Rred with natural gas or 0.3 Ib/MMBtu when fired with No. 6 fuel oil. Emissions of 

carbon monoxide are not to exceed 0.1 ib/MMBtu when Rred with either fuel. 

During the testlng. the process was operating at full capacky. The No. 2 boiler was 

operating within a steam productlon range of 79.7 - 80.4 klbs/hr and at 78.0 - 79.0 Mbs/hr while 

burning natural gas and No. 6 fuel oU. respectively. The No. 3 boileh operating range for natural 

gas and No. 6 fuel dl was 78.4 - 79.8 and 77.7 - 80.0, respectively. See Appendix D for the 

process data provided by plant personnel. 

Table 2-1 presents a summary of the test results vs. permitted limits. Detailed test results 

are presented in Appendix A field and calibration data are ghren In Appendices B and C, 

respectively. 



El-13929 
Hershey- 
v r p e m s y h g n i a  

TABLE 2-1 
TEST RESULTS VS. PERMIlTED UMlTS 

@OILER NOS. 2 AND 3 
APRIL 1996 

I Rep 1 Rep2 Rep3 Average PennitUmit 

2-2 



3.0 PROCESS DESCRIPTION AND OPERATION 

Hershey Chocdate manufactures chocdate at their facility located in Hershey, 

Pennsylvania. Power for this facility is generated by two 99 MMBtu mirror image package boilers. 

These two boilers can be fired with either natural gas or No. 6 low sulfur fuel oil. Testing will be 

conducted on the two mirror image boilers. Since the two boilers share a common stack, one 

boiler was shut down while the other boner was being tested. This process was repeated on the 

second day with a change in fuel. On the first and second days of testing, the boilers were fueled 

with natural gas and No. 6 fuel oil, respectively. 

The testing covered in this report was performed at the Boiler Nos. 2 and 3. The sampling 

location is a circular vertical stack with a 69 Inch internal diameter and is outfiied with two 4 inch 

diameter sampling ports. 

3-1 



4.0 TEST EQUIPMENT AND PROCEDURES 

Q (0-25%) 

N Q  (0-200%) 

4.1 lnsburnental Reference Method Test Equipment and Procedures 

instrumental reference method testing was conducted for carbon monoxide (CO) and 

nitrogen oxide (NQ) emissions and oxygen (4) concentrations. Entropys extractive 

measurement system and all sampling and analytical procedures for the Q, N Q  and CO testing 

conformed with the requirements of EPA Test Methods 3A, 7E. and 10 (40 CFR 60). respectively. 

Table 4-1 presents a list of the analyzers that Entropy used during the test program to 

quantify the gas concentration levels at the sample point locations. Figure 4-1 is a simplified 

schematic of Entropys instrumental reference method measurement system. 

The extractive monitors require that the eftluent gas sample be conditioned to eliminate 

any possible interference (i.e., water vapor and/or particulate matter) before being transported and 

Injected into each analyzer. All components of the sampling system which contacted the sample 

were constructed of Type 316 stainless steel or TeRon. The outputs from the monitors were 

connected to a computerized data acquisition system (DAS). 

The 02. N Q ,  and CO sample cdlection system consisted of a heated probe with an in- 

stack glass w o d  particulate filter. heated sample lines, a moisture removal trap, an out-of-stack 

secondary particulate filter, and a pump. All samples were routed through a distribution manifold 

board for delivery to the analyzers. The configuration of the sampling system allows for the 

injection of calibration gases directly to the analyzers or through the sampling system. A Thomas 

Model 2107CA l&TF€ pump was used to move the eftluent sample through the system. All pretest 

and posttest calibration procedures were performed as outlined in the specific EPA methods. The 

operation of each analyzer and the DAS are described Mow. 

~ 

Teledyne Model / 320P-4 

Thermo Environmental instruments / 10 

Fuel Cell 

Chemiluminescence 

TABLE 4-1 
REFERENCE METHOD GAS ANALYZERS 

APRIL 1996 

- 

4-1 
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FIGURE 4-1. INSTRUMENTAL REFERENCE MEASUREMENT SYSTEM 
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Thermo Environmental Instruments Model 48/GFC CO Analyzer. The analyzer utilizes the 

gas filter correlation (GFC) technique to determine CO concentrations. The GFC technique 

involves the use of a high CO concentration filter which, when inserted into the infrared light beam, 

produces a reference beam, i.e., no further infrared radiation can be attenuated by the CO in the 

effluent sample. The CO filter is located on a modulated copper wheel which allows the use of a 

single infrared source and detector. A multiple pass optical bench/sample chamber of the white 

cell design provides improved sensitivity with a smaller chamber length. 

TECO Model 10 NO/NOx Analyzer. ' This analyzer automatically and continuously 

determines the concentration of the nitric oxide (NO) or nitrogen oxides (NQ) in the effluent. The 

analytical technique Is chemiluminescence. The sample is routed through a converter where the 

NO2 is dissociated to form NO. The sample is then passed through a reaction chamber where the 

NO is quantitatively converted to NO2 by gas phase oxidation with molecular ozone produced 

within the analyzer. In this reaction, the NO2 molecules are elevated to an electronically excited 

state and immediately reverted to a nonexcited ground state. This reversion is accompanied by 

the emission of photons, which impinge on a photomultiplier detector and generate a low level DC 

current. The current is then amplified and used to driie a front panel meter and a data recorder. 

The NQ concentration seen by the instrument includes the contributions of both the NO in the 

sample and the NO resulting from the dissociation of the NO2 in the sample. 

' 

Teledvne Model 320P-2 0, Analvzer. This analyzer was designed specifically to measure 

4 in flue gas streams. It utilizes a patented micro-fuel cell that consumes 4 from the atmosphere 

surrounding the measuring probe. The consumption of 4 generates a proportional electric 

current, which is amplified and used to drive a built-in front panel meter with a scale of 0 to 25%. 

The analyzer incorporates its own integral pump and power system. 

Data Acauisition System. Entropqs (DAS) uses an IBM-compatible computer with hard 

disk storage and an internal 12-bit analog-todigital converter with a 16-channel multiplexer. In 

addition to providing an instantaneous display of analyzer responses, the DAS compiles the 

analyzer data collected once each second and averages them, calculates emission rates, and 

documents analyzer calibrations. The test data and calibrations are stored on hard disk and then 

printed. 

- 

All test run concentration results were determined from the average gas concentrations 

measured during the run and adjusted based on the zero and upscale sampling system bias check 

results (Equation 6C-1 presented in Method 6C, Section 8). The emission rate values (in units of 

Ib/mmBtu of heat input) were computed from the corrected reference CO and NO, emission rate 

values using the 4-based fuel specific F-factor. 8,710 for Natural Gas and 9,190 for No. 6 Fuel Oil, 

and the equation presented in EPA Method 19. Section 2.1. 

4-3 



4.2 Equipment Calibretion 

EPA Protocd 1 gases were lrlsd on this compliance test. The calibration gas certificates 

of analysis. the reference method system performance tests. and the NQ to NO conversion 

efficiency tests are provided in Appendix C. 

4-4 



APPENDIX A. TEST RESULTS 

1. Boiler No. 2 

a. Natural Gas 
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CALCULATION OF AVERAGE NOX AND CO EHISSIONS 

COMPFANY: HERSHEY CHOCOLATE 
SOURCE: UNIT 2 - GAS 

RUN: 2G-CEM-1<1505-1605>. DATE: 04/10/96 

GAS VALUE. INITIAL CAL FINAL CAL nEAN CAL 

0.0 p p  NOx. 0 . 8 '  
. 46.9 p p  NOx 46.8 

0.0 ppp co 0 . 5 .  
59.3 p p  co 57.4 - 

0.00 % Oxygen 0.21' 
. 12.02 % Oxygen 11.82- 

1.0 0.9 
47.4,. 47.1 

0.3 
57.4 

0.13. 
11.81. 

0.4 
57.4 

0.17 
11.82 

Uncorrected Data: -31.5 p p  NOx -2.36 % oxygen 
2.0 P P  

31.1 p p  NOx 

2.26 % Oxygen 
1.7 p p  co 

0.0363 lb NOx/HBtu 
0.00121 lb CO/HBtu 

Corrected mnc. = aaa(c-- co)/(cm - CO) 
Where: C - mean reference measurement - 

Co = mean zero calibration response 
Cm = mean m i d  or upscale calibration gas response 
ma = actual m i d  or upscale calibration gas concentration 



CALCULATION OF AVERAGE NOx AM) CO EMISSIONS 

COWANY: HERSHEY CIloCoLATE 
SOURCE: UNIT 2 - GAS 

RUN: 2G-cEn-2<1615-1715> DATE: 04/10/96 
~ 

GAS VALUE. INITIAL CAL FINAL CAL HEAN CAL 

0.0 p p  NOx 1.0 
. 46.9 ppm NOx 47.4. 

0.0 ppm a, 0.3- 
.59.3 ppm co 57.4- 

.12.02 e oxygen 11.81. 
0.00 e Oxygen 0.13' 

1.1. 
48.2 

0.4' 
57.4. 

0.07. 
11.84' 

1.1 , 

47.8 

0.4 
57.4 

0.10 
11.83 

Uncorrected Data: - 31.7 ppo NOx - 2.33 8 Oxygen 
. 2.0 ppm co 

30.7 p p  NOx 

2.29 e Oxygen 
1.7 ppm co 

0.0359 lb NOx/netu 
0.00121 lb CO/MBtu 

Corrected Conc. = Cma(C-- Co)/(Cm - Co) 
Where: C - mean reference measurement 

- 
Co = mean zero calibration response 
Cau = mean mid or upscale calibration gas response 
Caua = actual mid or upscale calibration gas concentration 



CALCULATION OF AVERAGE NOX AND CO BWISSIONS 

COUFWW: HERSHEY CHOCOLATE 
SOURCE: UNIT 2 - GAS 

RUN: ZG-cEn-3<1725-1825>- DATE: 04/10/96 

GAS VALUE INITIAL CAL FINAL CAL MEAN CAL 

. .  ,. 

1.1- 
-46.9 pFm NOx 48.2. 

0.0 ppn co 0.4- 
.59.3 ppn CO 57.4 - 

0.00 % Oxygen 0.07. 
-12.02 % Oxygen 11.84- 

., .. ’ ’  0.0 ppn’NOx 1.:2 
47.2. . .  47.7 

. ,  1.3. 

1.0. 
57.6- 

0.10 
11.87 

0 . 7  
57.5 

0.03 
11.86 

Uncorrected Data: -31.4 ppn NOx . 2.39 % Oxygen 
2.0 ppn CO 

30.5 ppn NOx 
1.4 ppp CO 

2.35 % Oxygen 

0.0357 lb NOx/nBtu 
0.00100 lb CO/UBtu 

. .  

Corrected Conc. = ana(C-- Co)/(an - Co) 
Where: C - mean reference measurement - 

Co = mean zero calibration response 
an 
ana - actual mid or upscale calibration gas concentration = mean mid or upscale calibration gas response 



SYSTEM ULIBlUTICU BIAS M DRIFT ULWLATICUS 

CO(PWY: HERSHEY U Y m U T E  
Sam=: W I T 2  - GAS 

llul W E R :  Zb-CEM-1<1505-1&5r 

SPM VALUES: .lW.O ybr 

.m.o pp co 
. Z . W  L "losn 

TEST DATE: OLllOl96 

-_-___ INITIAL VALUES------ _ _ _ _ _ _  FINAL VALUES------ 

ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
UL. U L .  UL. BIAS UL. U L .  BIAS DRIFT 
REEPOYSE RESPONSE (X OF S?Wl RESPONSE (X OF SPM) (X OF SPMI 

YOX ZERO GAS 0.5 0.8 0.30 1.0 0.50 0.20 

YOX UP-SULE u.5 . 46.8 0.30 47.4 0.90 0.60 

m ZERO WE 0.4. 0.5 0.05 0.3 -0.05 -0.10 

W UP-SULE 59.3' 57.4 -0.95 57.4 -0.95 0.00 

02 ZERO GAS 0.22. 0.21 -0.04 0.13 -0.36 -0.32 

02 UP-SULE 12.06- 11.82 -0.96 11.81 -1.00 -0.04 

SYSTEM U L .  RESPONSE - ANALYZER U L .  RESPONSE 
SYSTEM U L .  BIAS - x 100 

SPAY 

FINAL SYSTEM U L .  RESPONSE - I N I T I A L  U L .  RESPONSE 

DRIFT x 100 

SPW 6 



SYSTEM U L I B R A T I a (  BIAS AND M l F T  ULWLATICNS 

CQPANY: HERSHEY ClDQYATE 
EOUIICE: W I T 2  - WE 

RUN W R :  ZG-CEM-2<1615-1715~ 
0 

SPAN VALUES: lw.o pp wx 
~00.0  pp m 
t5.w x o x m  

TEST DATE: W/lO/% 

_ _ _ _ _ _  INITIAL VALVES------ __._-- FINAL VALUES------ 

ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
UL. U L  . U L .  BIAS UL. UL. B I A S  D R I F T  
RESPCUSE RESPCUSE ( X  OF SPAN) RESPONSE (X OF SPAN) (X OF SPAN) 

NOa ZERO WE 0.5 - 1 .o 0.50 1.1 0.60 0.10 

Yox UP-SULE 66.5- 67.6 0.90 48.2 1.70 0.80 

m ZERO as 0.6. 0.3 -0.05 0.4 0.00 0.05 

m UP-SULE 59.3- 57.4 -0.95 57.b -0.95 0.00 

02 ZERO WS O & -  0.13 -0.36 0.07 -0.60 -0.24 

02 UP-SCALE 12.06, 11.81 -1.00 11 .a  -0.88 0.12 

SYSTE* U L .  RESPWSE - ANALYZER U L .  RESPCUSE 
SYSTEM U L .  BIAS = x 100 

SPAN 

FINAL SYSTEM CAL. RESPONSE - INlTlAL UL. RESPWSE 

DRIFT = x 100 

*( 
I 

SPAN 



SYSTEM ULlBRATloY B I A S  AND DRlFT ULWLATlONS 

mypAYY: WERSIIEY C lYrOUTE 
SQRQ: W l T 2  - ws 

R U I  NWBER: 2Gt-t0(-3~1725-1825> 

SPAY VALUES: lw.o pp yox 
200.0 ~ . l  m 

~ 25.M%(blypen 

TEST DATE: 04/10/96 

- - -___ IYITIAL VALES-- - - - -  _ _ _ _ _ _  FINAL VALUES------ 

ANALYZER SYSTU SYSTEn SYSTEM SYSTEM 
U L  . UL. UL. BIAJ U L  . U L .  BIAS DRIFT 
RESPONSE RESPOYSE (% OF SPAY) RESPONSE (%OF SPAY) ( f  OF SPAY) 

wa ZERO ws 0.5- . 1.1 0.62 1.3 0.80 0.18 

yrm UP-SULE 44.5- 48.2 1 .n 47.2 0.70 -1.00 

CO E R O  GAS 0.6 0.4 0.00 1 .D 0 . w  0.30 

m UP-SULE 59.3 ' 57.b -0.95 57.6 -0.85 0.10 

02 ZERO CAS 0.22. 0.07 -0.60 0.10 -0.u) 0.12 

02 UP-SULE 12.06. 11.84 -0.88 .11.87 -0.76 0.12 

.. .. 

SYSTEM U L .  RESWYSE - ANALYZER UL. RESPOYSE 

SYSTEM U L .  BIAS = x loo 

SPAY 

FlNAL SYSTEM U L .  RESPONSE - INITIAL U L .  RESPOYSE 

DRIFT x 1 w  

SPAY 



APPENDIX A. TEST RESULTS 

1. Boiler No. 2 

b. No. 6 Fuel Oil 
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CALCULATION OF AVERAGE NOX AND CO EMISSIONS 

COMPANY: HERSHEY CHOCOLATE 
SOURCE: UNIT 2 - OIL 

RUN: 20-cEII-1<0815-0915>- DATE: 04/11/96 

GAS VALUE INITIAL CAL FINAL CAL HEAN CAL 
. .  

. 0.0 ppn.NOx 0.8 
-257.0 ppm NOx 253.0 

0.0 ppn co 0.4- 
.59.3 ppn co 57.4. 

0.00 % Oxygen 0.20- 
.12.02 % oxygen 12.07, 

2.9- 1.9 
253.7- 253.4 

0.4-  
57.4- 

0.14. 
12.07. 

0.4 
57.4 

0.17 
12.07 

Uncorrected Data: ,289.5 ppm NOX - 3.42 % Oxygen 
-15.0 ppm co 

-293.9 ppn NO% 
15.2 ppn CO 
3.28 % Oxygen 

* 0.383 lb NOx/MBBtu 
0.0120 lb CO/MBtu 

Corrected Conc. = cma(C-- Co)/(cm - Co) 
Where: C = mean reference measurement 

- 
Co 
Cm 
Cma = actual mid or upscale calibration gas concentration 

= mean zero calibration response - mean mid or upscale calibration gas response 
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CALCULATION OF AVERAGE NOx AND CO EMISSIONS 

COMPANY: HERSHEY CHOCOLATE 
SOURCE: UNIT 2 - OIL 

RON: 20-cEx-2<0925-1025>- DATE: 04/11/96 

GAS VALm INITIAL CAL FINAL CAL UEANCAL 

0.0 ppn NOx 2.9 
257.0 ppm NOx 253.7 

0.0 pp CO 0.4- 
59.3 pp CO 57.4- 

0.00 % Oxygen 0.14 
12.02 % Oxygen 12.07- 

2.3- 
251.4.' 

0.4-  
57.2. 

0.28- 
12.17- 

2.6 , 
252.6 

0.4 
57.3 

0.21 
12.12 

Uncorrected Data: .289.6 p p  NOx . 3.38 % Oxygen 
- 9.0 p p  co 

295.0 p p  NOx 
9.0 p p  CO 
3.20 % Oxygen 

0.382 lb NOx/UBtu 
0.00709 lb CO/IIBtu 

Corrected Conc. = ma(C-- &)/(an - co) 
Where: C = mean reference measurement 

- 
Co = mean zero calibration response 
Cao 
t%a = actual mid or upscale calibration gam concentration 

= mean mid or upocale calibration gas response 

12 
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NOx AND CO EUISSIONS CALCULATION OF AVERAGE 

COUPANY: KBRSKBY CHOCOLATE 
SOURCE: UNIT 2 - OIL 

RUN: 20-CEU-3C1045-1145> DATE: 04/11/96. 

GAS VALUE INITIAL CAL FINAL CAL UEAN CAL 

0.0 ppm NOX 2.3. 
257.0 p p  NOx 251.4- 

0.0 ppn co 0 . 4 .  
.59 .3  ppm co 57.2- 

0.00 % Oxygen 0.28- 
.12.02 % Oxygen 12.17. 

2 . 5 -  
254.3- 

1.0- 
57.2- 

0.11. 
12.10- 

2.4 
252.9 

0.7 
51.2 

0.20 
12.14 

Uncorrected Data: 291.5 ppa NOX 3.34 % Oxygen 
8.9 p p  CO 

296.6 ppn NOx 
8.6 ppn CO 
3.16 % Oxygen 

0.383 lb NOxpEtu 
0.00676 lb CO/UBtu 

Corrected Conc. = Cma(C-- Co)/(Cm - Co) 
Where: C = mean reference measurement 

- 
Co - mean zero calibration response 
Cm 
Cma - actual mid or upscale calibration gas concentration - mean mid or upscale calibration gas response 
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SYSTEM ULIBRATIQ( BIAS AN0 DRIFT ULLllUTlQlS 

CCMPANY: HERSHEY CHCCOLATE 
SOURCE: UNIT 2 - OIL 

RUN YUIBER: 20-CEM-1<0815-0915> 

SPAN VALUES: 500.0 p~ YOX 

i ,. ... t.<qs.i <,. 

200.0 PB, co 
25.00 X Oxma 

TEST DATE: 04/11/96 

IYITIAL VALUES------ - _ _ _ _ _  FINAL VALUES------ - - -___ 
ANALYZER SYSTEM SYSTEN SYSTEM SYSTEM 
U L  . U L  . U L .  BIAS UL . UL. BIAS DRIFT 
RESPOYSE RESPUIK (X OF SPAN) RESPUISE ( X  OF SPAN) (X OF SPAN) 

UOX ZERO GIs 0.5 0.8 0.06 2.9 0.18 0.42 

UOX UP-SULE 252.8 253.0 0.W 253.7 0.18 0.14 

co ZERO GIs 0.2 0.4 0.10 0.4 0.10 0.00 

M UP-SULE 59.1 57.4 -0.85 57.4 -0.85 0.00 

02 ZERO GAS 0.24- 0.20 -0.16 0.14 -0.40 -0.24 

02 UP-SULE 12.17- 12.07 -0.60 12.07 -0.40 0.00 

. 

SYSTEN UL .  RESPONSE - ANALYZER U L .  RESPONSE 

SYSTEM UL. BIAS = x 100 

SPAY 

FINAL SYSTEM U L .  RESPONSE - INITIAL CAL. RESPONSE 

DRIFT = x 100 

SPAN 

1 4  



SYSTEM CALIBRATION BIAS AN0 DRIFT ULCULATIONS 

~(IIPAWY: HERSHEY CHOCOLATE 
XURCE: WIT 2 - OIL 

RLOI NUIBER: 2Uo-CEM-2<0925-1025~ 

SPAN VALUES: .500.0 rn NOx 
200.0 rn m 
25.00 X Oxygen 

TEST DATE: 04/11/96 

__ - -__  INITIAL VALUES------ _ _ _ _ _ _  FINAL VALUES------ 

NALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
U L  . U L  . U L .  BIAS U L  . U L .  B I A S  DRIFT 
RESPONSE RESPOISE ( X  OF SPAN) RESPONSE (X OF SPAN) (X OF SPAN) 

YOx ZERO GLS 0.5 2.9 0.48 2.3 

WOK UP--LE 252.8- '' 253.7 0.18 251.6 

m ZERO GLS 0.2 - 0.6 0.10 0.4 

CO UP-SULE 59.1 57.6 -0.85 57.2 

02 ZERO GAS 0.26. 0.11 -0.40 0.28 

02 UP-SULE 12.17. 12.07 -0.40 12.17 

0.36 -0.12 

-0.28 -0.46 

0.10 0.00 

-0.95 -0.10 

0.16 0.56 

0.00 0.40 

SYSTEM CAL. RESPONSE - ANALYZER U L .  RESPONSE 
SYSTEM U L .  BIAS = x 100 

SPAN 

FINAL SYSTEM CAL. RESPONSE ~ INITIAL U L .  RESPONSE 
DRIFT = x 100 

SPAY 
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SYSTEM ULIBRATIOU BIAS AND DRIFT ULCUUTlOUS 

LlYPAYY: WERSHEY CHOCOLATE 
SWRCE: UNIT 2 - O I L  

RUN YUIBER: ~)-~~~-3<i045-ii45~ 

SPAN VALUES: 500.0 pp~ YOx 
200.0 pp~ m 
25.00 x 

TEST DATE: 04/11/96 

F I YAL VAL.UES- - - - - - _ _ _ _ _ _  _ _ _ _ + -  IYITIAL VALUS- - - - - -  

ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
U L  . UL.  U L .  BIAS U L  . U L .  BIAS DRIFT 
RESPONSE RESPONSE (X OF SPAN) RESPONSE (X OF SPAN) ( X  Of SPAN) 

YOX ZERO GAS D.5- 2.3 0.36 2.5 0.40 0.04 

YOx UP-SULE 252.8. 251.4 -0.28 254.3 0.30 0.58 

CO ZERO GAS 0.2. 0.4 0.10 1 .o 0.40 0.30 

m UP-SUE 59.1- 57.2 -0.95 57.2 -0.95 0.00 

02 ZERO GAS 0.24- 0.28 0.16 0.11 -0.52 -0.68 

02 UP-SCALE 12.17 12.17 0.00 12.10 -0.28 -0.28 

SYSTEM U L .  RESFWSE - ANALYZER U L .  RESPONSE 
SYSTEM U L .  B I A S  = x 100 

SPAY 

FINAL SYSTEM U L .  RESWUSE - I M I T I A L  U L .  RESPOUSE 
DRIFT = x 100 

SPAN 



APPENDIX A. TEST RESULTS 

2. Boiler No. 3 

a. Natural Gas 
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CALCULATIOH OF AVERAGE NDx AM) CO FXISSIONS 

COMPANY: HERSKEY CHOCOLATE 
SOURCE: UNIT 3 - GAS 

RUN: 3G-cEn-1<1000-1100>~ DATE: 04/10/96- 

GAS VALUE INITIAL CAL FINAL CAL HEAN CAL 

0.0 pp uox 0 . 6 -  
. 46.9 ppn UOx 46.4- 

0.0 p p  CO 0 . 6 -  
. 59.3 pp co 50.5- 

0.00 % Oxygen 0.27- 
- 12.02 % Oxygen 11.97, 

0.8 - 
46.5 - 

1.0-  
57.4- 

0.30- 
11.97- 

0.7 
46.5 

0.8 
58.0 

0.29 
11.97 

Uncorrected Data: - 29.5 p p  uox - 4.65 % Oxygen 
- 4.7 p p  CO 

29.5 ppn NOx 
4 .0  p p  CO 

4.49 0 Oxygen 

0.0391 lb NOx/HBtu 
0.00322 lb W/MBtu 

- 
Corrected Conc. = aa(c - co)/(cm - co) 
Where: C - mean reference measurement - 

Co - mean zero calibration response 
Cm - mean mid or upscale calibration gas response 
Cans = actual m i d  or upscale calibration gas concentration 



CALCULATION OF AVERAGE NOX AND CO EMISSIONS 

COMPANY: HERSHEPPCWOWLATE 
SOURCE: UNIT 3 - GAS 

RUN: 3G-cEn-2<1110-1210>- DATE: 04/10/96 - 

GAS VALUE INITIAL CAL FINAL CAL MEAN CAL 

0.0 ppm NOx 0 . 8 -  .‘ 
-46.9 ppm NOx 46.5 ~ 

.. 0.0 ppm cd 1.0- 
I 59.3 ppm co 57.4- 

0.00 % oxygen 0.30-  
12.02 % oxygen 11.97- 

0.8” 
47.0 

0.4’ 
57.4- 

0.08. 
11.84. 

0.8 
46.8’ 

0.7 
57.4 

0.19 
11.91 

- 3.20 % oxygen Uncorrected Data: -29.8 ppn NOx 
-5.3 ppm CO 

29.6 ppm NOx 

3.09 % Oxygen 
4.8 ppm co 

0.0361 lb NOx/MBtu 
0.00356 lb CO/IIBtu 

Corrected Conc. = Qa(C-- Co)/(Cm - Co) 
Where: C - mean reference meamurement - 

Co 
Cm 
CIM = actual mid or upscale calibration gas concentration 

= mean zero calibration response 
= mean m i d  or upscale calibration gas response . .  



CALCULATION OF AVERAGE NOx AND CO EMISSIONS 

COMPANY: HERSHEY CHOCOLATE 
SOURCE: UNIT 3 - GAS 

RUN: 3G-CEM-3<1220-1320>. DATE: 04/10/96 

GAS VALUE INITIAL CAL FINAL CAL MEAN CAL 

0.0 ppn NOx . 0.8 
.46.9 ppo NOx 47.0 

0.0 ppm co 0.4- 
~ 59.3 p p  co 5 7 . 4 -  

0.00 % Oxygen 0 . 0 8 -  
- 12.02 : Oxygen 11.84- 

0 . 8  0 .8  
46.8' 46.9 

0.5 
51.4 

0.21  
11.82- 

0 . 5  
51.4 

0.15 
11.83 

. 3.16 % Oxygen Uncorrected Data: . 29.8 ppn NOx 
. 4.6 p p  co 

29.5 p p  NOx 

3.10 % Oxygen 
4.3 ppn co 

0.0360 lb NOx/MBtu 
0.00319 lb CO/MBtu 

Corrected Conc. = Cma(C-- Co)/(Cm - co) 
Where: C = mean reference measurement 

- 
Co 
Cm 
Cma = actual mid or upscale calibration gas concentration 

= mean zero calibration response 
= mean mid or upscale calibration gas response 

21 



SYSTEM ULIBRATIOY BIAS AN0 DRIFT ULWUTIOYS 

COIIPANY: HERSHEY CHOCOLATE 

W R C E :  UNIT 3 - GAS 
RUN YUIBER: 3C-CEM-14000-1100~ 

SPAN VALUES: 100.0 pp NOX 
200.0 pp m 
25.00 X Oxyoen 

TEST DATE: 04/10/W 

FINAL VALUES------ _-____ INITIAL VALES------ ____-- 
ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
U L .  CAL. UL. BIAS U L  . U L .  BIAS DRIFT 
RESF'CUSE RESPONSE (X Of SPAN) RESPONSE (X O f  SPAN) (X OF SPAN) 

NOX ZERO GAS 0.5 - 0.6 0.10 0.0 0.30 0.20 

NOX UP-SULE 46.5. ' 46.4 -0.10 46.5 0.00 0.10 

m ZERO GAS 0.4- 0.6 0.10 1 .o 0.30 0.20 

m UP-SULE 59.3' 58.5 -0.60 57.4 -0.95 -0.55 

02 ZERO GAS 0.22. 0.27 0.20 0.30 0.32 0.12 

02 UP-SULE 12.w- 11.97 -0.36 11.97 -0.36 0.00 

SYSTEM UL.  RESPOWSE - ANALYZER U L .  RESPOWSE 
SYSTEM UL. BIAS - x 100 

SPAN 

FINAL SYSTEM U L .  RESPONSE - INITIAL U L .  RESPOWSE 

DRIFT = x 100 

SPAN 
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SYSTEM CALlBRATlOY BIAS WD DRIFT U L W L A T I W S  

COIPANY: HERSHEY CHOCOLATE 
SOURCE: w ( I T  3 - a s  

RUN NUIBER: 36-EM-24 110- 1210, 

SPAY VALUES: 100.0 ppn NOx 
200.0 ppn m 
25.00 X OxvOen 

TEST DATE: 04/10/96 

- - -___ I Y l T l A L  VALUES------ _ _ _ _ _ _  FINAL VALUES------ 

ANALYZER swm SYSTM wsim SYSTEM 
U L  . CAL . U L .  BIAS UL. U L .  B I A S  DRIFT 
RESPOISE RESWNSE ( X  OF SPAN) RESPCUSE ( X  OF SPAN) ( X  OF SPAN) 

YOX ZERO WS 0.5 0.8 0.30 0.8 0.30 0.00 

NOX UP-SCALE 46.5 46.5 0.00 47.0 0.50 0.50 

m ZERO us 0.4 1.0 0.30 0.4 0.00 -0.30 

u) UP-SCALE 59.3 57.4 -0.95 57.4 -0.95 0.00 

02 ZERO CLS 0.22 0.30 0.32 0.08 -0.56 -0.88 

02 UP-SCALE 12.06 11.97 -0.36 11.84 -0.88 -0.52 

SYSTEM U L .  RESPWSE - ANALYZER U L .  RESPWSE 

SYSTEM U L .  BIAS = x 100 

SPAN 

FINAL SYSTEM U L .  RESPWSE - I N I T I A L  U L .  RESWNSE 

DRIFT = x 100 

SPAN 
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SYSTEM ULIBIUTIOW BIAS Urn DRIFT ULUJLATIOIS 

CQIPAYY: WERSHEY CHOCOLATE 
SOURCE: U N I T 3  - WS 

:;wf!!JN YUIBER: 3G-CEM-34220-  1320r . 
SPAY VALUES: 100.0 pB Yrm 

200.0 pp m 
25.00 X Oxygen 

TEST DATE: 04/10/% 

- _ _ _ _ _  INITIAL VALES--- - - -  ------FIWL V A W S - - - - - -  

ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
U L  . UL.  U L .  BIAS CAL . UL. BIAS DRIFT 
RESPCUSE REbPO*SE (X OF SPAN) RESPCUSf ( X O F  SPAY) (X DF SPAY) 

yrm ZERO WS 0.5 0.8 0.50 0.8 0.30 0.00 

YOx W - S U L E  46.5 47.0 0.50 46.6 0.50 -0.20 
.. 

m ZERO ws 0.4 0.4 0.00 0.5 0.m 0.05 

m UP-SCALE 59.3 57.4 -0.95 57.4 -0.95 0.00 

02 ZERO 64s 0.22 0.011 -0.56 0.21 -0.04 0.52 

02 UP-SCALE 12.06 11.84 -0.88 11.82 -0.W -0.08 

SYSTEM CAL. RESPOUSE - ANALYZER U L .  RESPONSE 

SYSTEM U L .  BIAS - x 100 

SPAN 

SPAY 
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APPENDIX A. TEST RESULTS 

2. Boiler No. 3 

b. No. 6 Fuel Oil 
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CALCULATION OF AVERAGE NOx AND co EUISSIONS 

0 
COlIpANY: HERSHEY CHOCOLATE 
SOURCE: UNIT 3 - OIL 

RUN: 30-cEn-1<1430-1530> DATE: 04/11/96 

GAS VALUE INITIAL CAL FINAL CAL MEAN CAL 

0.0 ppn Nox 2.5 
257.0 ppn NOx 254.3 

0.0 ppm co 1.0 

0.00 8 Oxygen 0.11 
12.02 8 Oxygen 12.10 

59.3 ppm co 57.2 

3.1 2.8 
253.2 253.8 

1.1 
56.8 

0.25 
11.87 

1.1 
57.0 

0.18 
11.99 

Uncorrected Data: 289.0 p p  NOx 3.26 8 Oxygen 
81.1 p p  co 

Corrected Conc. = Cma(C-- Co)/(Cm - Co) 

Where: C - mean reference  measurement 
- 
Co 
Cm 
Cma = a c t u a l  mid or upsca le  c a l i b r a t i o n  gas concent ra t ion  

- mean zero c a l i b r a t i o n  response - mean mid or upscale c a l i b r a t i o n  gas  response 



CALCULATION OF AVERAGE NOx AND CO EWISSIONS 

COWANY: HERSHEY CHOCOLATE 
SOUR-: UNIT 3 - OIL 

RUN: 30-cEll-2<1540-1640>. DATE: 04/11/96 

CAS VALUE INITIAL CAL FINAL CAL HEAN CAL 

0.0 ppn NOx 3 .1 -  
. 257.0 ppn NOx 253.2'  

0.0 ppn co 1.1- 
59.3 ppn co 5 6 . 8 .  

0.00 % Oxygen 0.25- 
. 12.02 0 Oxygen 11.87- 

4 .6 .  
256.0 .  

1.9 
56.6 

0.12 
12.17 

3.9 , 

254.6 

1 . 5  
56.7 

0.19 
12.02 

Uncorrected Data: . 299.4 ppm NOx - 3.38 % Oxygen 
- 2 2 . 2  ppn co 

302.9 p p  NOx 
22.2 ppa co 
3.24 % Oxygen 

0.393 lb NOx/UBtu 
0.0175 lb CO/MBtu 

Corrected Conc. = caa(C-- Co)/(Cm - Co) 
Where: c - mean reference measurement - 

Co 
CUI 
CIM - actual m i d  or upscale calibration gas concentration 

- mean zero calibration response 
= mean mid or upscale calibration gas response 
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CALCULATION OF AVERAGE NOX AND CO BnISSIONS 

COUPANY: KERSHEX CHOCOLATE 
SOURCE: UNIT 3 - OIL 

RUN: 3O-CEM-3<1650-1750> DATE: 04/11/96 

GAS VALUE INITIAL CAL FINAL CAL mAN 'CAL 
. 

- .. 0.0 ppn nox 4.6 
257.0 Ppm NOX 256.0 

0.0 ppn co 1.9 

0.00 % Oxygen 0.12 

59.3 ppn w 56.6 

12.02 % Oxygen 12.17 

3.6 
255.9 

1.7 
56.4 

0.20 
12.08 

4 :1 
256.0 

1.8 
56.5 

0.16 
12.13 

Uncorrected Data: . 306.0 ppb NOx - 3.04 % Oxygen 
. 25.1 ppm co 

308.0 p p  NOx 
25.3 p p  CO 
2.89 % Oxygen 

0.392 lb NOx/UBtu 
0.020 lb CO/MBtu 

Corrected Conc. - ana(C-- co)/(cm - Co) 
Where: C - mean reference measurement - 

Co - mean zero calibration response 
Cm 
Cma = actual mid or upscale calibration gas concentration 

= mean mid or upscale calibration gas response 
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SYSTEM U L I B I U T I O l  BIAS AND DRIFT ULWUTIOYS 

c o y p u I Y :  HERSHEY C H O M U T E  
sour(=: WIT 3 - O I L  

RUN WUIBER: 50-CEM-14430-1530> .e 

SPAN VALUES: , 500.0 ppa NOx 
.200.0 p~ m 
. 25.00 X wen 

TEST DATE: 04/11/96 

ANALYZER swm SYSTEM SYSTEM SYSTEM 
U L  . U L  . U L .  BIAS U L  . U L .  BIAS DRIFT 
RESPQlSE RESPOYSE ( X  OF SPAN) RESWYSE (X OF S P W  ( X  OF SPAN) 

NOx ZERO GAS 0.5- 2.5 0.40 3.1 0.52 0.12 

NOx UP-SULE 252.8. 25k.3 0.30 253.2 0.08 -0.22 

CO ZERO c.LS 0.2. 1.0 0.40 1.1 0.45 0.05 

M UP-SCALE 59.1 - 57.2 -0.95 56.8 -1.15 -0.20 

02 ZERO GAS 0.24. 0.11 -0.52 0.25 0.04 0.56 

02 UP-SULE 12.17- 12.10 -0.28 11.87 -1.20 -0.92 

If 

wsim UL. RESWYSE - ANALYZER UL. RESWSE 
SYSTEM W L .  BIAS = x 100 

SPAN 

FINAL SYSTEM W L .  RESWWSE - I N I T I A L  U L .  RESPOYSE 

DRIFT = x 100 

SPAN 
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SYSTEM CALIBRATIW BIAS AN0 DRIFT C A L W L A T I W S  

CQIPANY: RERSHEY CHOCOLATE 
SOURCE: WIT 3 - O I L  

. .  '.%;to,- RY YUIBER: 30-cEM-2<1540-1640> 

SPAN VALUES: 500.0 ppn Y o x  
200.0 ppn m 
25.00 X Oxyoen 

TEST DATE: 04/11/96 

FINAL VALUES------ _ _ - _ _ _  I N I T I A L  VALUES------ _ _ _ _ - _  
ANALYZER SYSTEll SYSTEM SYSTEM SYSTEM 
U L .  CAL . U L .  BIAS UL . U L .  BIAS DRIFT 
RESPCUSE RESPONSE ( X  OF SPAN) RESPWSE ( X  OF SPAN) ( X  OF SPAN) 

NOX ZERO GAS 0.5 3.1 0.52 4.6 0.82 0.30 

NOX UP-SCALE 252.8 .' 253.2 0.M 256.0 0.64 0.56 

CO ZERO GAS 0.2. 1.1 0.45 1.9 0.85 0.40 

w UP-SCALE 59.1 ' 56.8 -1.15 56.6 -1.25 -0.10 

02 ZERO GAS 0.21 ' 0.25 0.W 0.12 -0.48 -0.52 

02 UP-SCALE 12.17. 11.87 -1.20 12.17 0.00 1.20 

SYSTEM CAL. RESPONSE - ANALYZER CAL. RESPCUSE 

SYSTEM CAL. BIAS = x 100 

SPAY 

FINAL SYSTEM CAL. RESPWSE - INITIAL CAL. RESPONSE 

DRIFT x 100 

SPAN 
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SYSTEM CALIBRATION BIAS AN0 DRIFT CALCULATIONS 

CUIPANY: HERSHEY CHOCOLATE 
SCURCE: W I T  3 - O I L  

RUN YUIBER: 3O-CEM-3*1650-1750~ 

SPAN VALUES: 500.0 ppn YOx 
200.0 p m 
25.00 X Oxygen 

TEST DATE: 04/11/96 

.. 

..  .-___- I Y I TI AL VALUES-'-'- - - - -._--- FINAL VALUES------ . .  

ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 
UL. UL. UL. BIAS" U L  . UL. BIAS D R I F T  
RESPCUSE RESPCUSE (X OF SPAN) RESFWSE ( X  OF SPAN) ( X  OF SPAN) 

N O I  ZERO GAS 0.5- 4.6 0.82 3.6 0.62 -0.20 

NOx UP-SULE 252.8 - ' 256.0 0.64 255.9 0.62 -0.02 

CO ZERO GAS 0.2. 1.9 0.85 1.7 0.75 -0.10 

m UP-SULE 59.1. 56.6 -1.25 56.4 -1.35 -0.10 

02 ZERO GAS 0.24. 0.12 -0.48 0.20 -0.16 0.32 

02 U P - S U L E  12.17. 12.17 0.00 12.08 -0.36 -0.36 

SYSTEM U L .  RESFWSE - ANALYZER UL. RESFWSE 
SYSTEM UL. BIAS = " x 100 

SPAN 

FINAL SYSTEM UL. RESPONSE - I N I T I A L  UL. RESPONSE 

DRIFT = x 100 

SPAN 
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APPENDIX A. TEST RESULTS 

3. Example Calculations 
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NOTE 
The Byample values shown in these dudations have been rounded for presentdm 

purposa9. Any hend dnletions conducted using these example values may produce slightly 

dUferent msulls lhan those pmented. 

CONSTANIS. DEFINmONS, NO#MNCLATURE. AND UNITS 

273 

29.02 

760 

24.056. 

385.3. 
0.047oP 

7ooo 

453.592 

0.02832 

28.32 

0.03531 

35.31 

lo00 

llf 

144 

60 
13.6 

20.9 

0 degrees FatDenhett in degmes Rankhr The sum of460 and the standard 
temperature (So. 68.77. tbc. InT) ghmsfstd in d e p m  FIMW 

OdegmesCelsiusindegmesKeMR The sum ~273eindthe standard temperature 
(le. 20,25. etc h g @vesTeM indegr8es KelvbL 

smndaldabsdrrteplwsmJm(Pstd),bncheadmereury. Enpliiunn. 

lJleIsperglai?w&at srandard COndtIiona 

standard cublcfeet pergrarnormLdH2oatBandard conditions 

standard absdute pressure (Pstd). mplhneters d mercury. Metric unit 

Mdarvdumecubicfeet/pounbroleatstanderdcondltlons. 

Grains per pound. 
Grams per pound. 

Cubic meters percubicfoor 

Lkers per cubic foot 

Cubic feet per Iller. 
Cubic feet per cubic mer. 
Conversion from mIiiigmms to gram miillIiters to liters. and liters to cubic meters. 

Conversion factor tor decbnal hadion to parts per miliion. 

square inches per aquare fwt 

Minutes per hour and seconds per minute. 

Specific graw d merculy (1 Inch of mercury = 13.6 inches of H2o). 

Percent 0 2  by volume (dry basis) in ambient air. 

85.49 

A 

~~ 

feet /(lb I Ib -mole) (inches Mercury) 
Pitot tube constant (KDI: 

Where applicable. these conaams must be corrected (If the aandard temperature is not 68.F) 
by multiplying them by the ratio of the standard temperatrrres. For example to convefl to Tp F: 
(460 + T1)/(460 +a) 

35 



EXAMPLE TEST CALCULATlONS 
Boiler No. 2 

RUN NUMBER =EM1 

Ib/rnrnBtu 

Ib/mrnBtu 

Ib/mmBtu 

= ( p n  fwt) / (385.3 19) F 20.9 / (20.9 - %02) 

= (t.7 28.01) / (385.3 10'6) 8710 20.9 / (20.9 - 2.3) 

E 0.00121 ib/mmBtu 

36 CEM-UZGXLS EXCAW m 5 N 9 6  336 PM Page I of I 



APPENDIX B. FIELD DATA 

1. Boller No. 2 

a. Natural Gas 
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15:06 

15:07 

15:00 

15:09 

15:lO 

15:ll 

15:12 

15:13 

15:14 

15:15 

15:16 

15:17 

15:10 

15:19 

15:20 

3 0 . 8  1.4 1 . 3 9  

30.0 1.5 a.39 

30.9 1.6 a.36 

30.0 1.1 1.16 

3 0 . 8  1 . 9  2 . 1 3  

30.9 2.1, 1.36 

30.9 1.9 1 . 3 0  

31.1 1.6 1 . 3 9  

31.1 1.3 1.56 

'31.0 1.7 a . 1 9  

31.0 1 . 3  1.41 

31.1 1.7 1 . 3 3  

30.8 3.1 a.19 

30.9 a . a  a .34 

31.1 1.7 1.41 

A W B  VALUES FOR THE LAST 15 MI- 

i 5 : a o  

15:21 

i5:az 

i5:a4 

15:13 

15:25 

i5:a6 

15:27 

15:10 

15:29 

15:30 

15:31 

15:32 

15:33 

15:34 

15:35 

30.9 1 . 0  1.36 

31.0 1.1 1 . 3 a  

31.1 1.9 1.41 

31.0 1.4 1.44 

31.0 1.4 1.51 

31.1 1.4 1 . 4 1  

31.0 1 . 0  a .a9  

31.9 3.1 1.10 

3 a . o  1 . 0  2 . 1 0  

3 1 .  0 ,  1.9 2.33 

31.9 1.0 2 .40  

32.0 1.1 a.46 

31.7 3.0 1.17 

31.0 1.7 1.10 

31.9 a.1 1 . 3 3  

31.9 1.0 1 . 1 9  

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0.037 

0.037 

0 .036  

0.036 

0 . 0 3 6  

0.036 

0.036 

0.037 

0.036 

0 . 0 3 6  

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0 . 0 3 8  

0.037 

0.037 

0.037 

AVBVAGE VALUES FOR THE IAST 15 H I m S  

15:35 31.6 2 . 0  1 . 3 5  0.037 

15:36 

15:37 

15:30 

15:39 

15:40 

15:11 

15:42 

15:43 

15 : 11 

15:15 

15:46 

15:17 

15:40 

31.9 1 . 0  1.33 

31.0 1.0 1.43 

31.9 1.3 1.44 

31.0 1.0 1 . 4 1  

31.7 1.4 1 . a 4  

31.0 1.0 1 . a  

31.0 1.0 1.41 

31.0 1.5 1 . 3 9  

31.7 1 . 3  1.31 

31.9 1.3 1.40 

31.0 1 . 3  1.37 

31.7 1 . 3  2 . 3 1  

31.7 1.6 1 . 3 0  

0.037 

0.037 

0.030 

0.037 

0.030 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0 . 0 0 2  

0.001 

0.001 

o . ooa 
o.ooa 
O.OO? 

0,001 

0.001 

0.001 

0 .001  

0 . 0 0 1  

0.001 

o . ooa 
0 .  ooa 
0.001 

0.001 

0 . 0 0 1  

0.001 

0.001 

0,001 

0.001 

0.001 

0 . 0 0 1  

0.001 

0,001 

0 . 0 0 1  

0.001 

0,001 

0.001 

0 , 0 0 1  

o . ooa 

0.001 

0.001 

0.001 

0.001 

0,001 

0.001 

o.ooa  
o . ooa 
0.001 

0.001 

0,001 

0 . 0 0 2  

0 . 0 0 1  

0,001 
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15:49 31.7 1.9 2.40 0.037 

15:50 31.6 2.1 2.40 0.037 

AVERAGE VALW FOR MB LMT 1s n I m s  
15:SO 

15:51 

15 : 52 

15 : 53 

15:54 

15:55 

15:56 

15:57 

15:s. 

15:59 

16:OO 

x:01 

16:02 

16:03 

16:OI 

16:05 

31.8 1.9 2 .38  

?1.7 1.8 . 2.41 

31.7 1.7 2.40 

31.7 1.6 2.40 

31.6 2 . 0  2.33 

31.6 1.6 2.41 

31.7 2.0 2.33 

31.4 3.5 3.17 

31.0 2.0 3.39 

31.6 1.5 2.39 

31.7 1.6 2.48 

31.6 1.3 2.37 

31.5 2.1 2.41 

31.5 1.8 2.32 

31.6 2.4 2.28 

31.5 2.4 2.18 

0.037 

0.037 

.0.037 

0.037 

0.037 

0.037 

0.037 

0.036 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

AVERAGE VALQRS Poll THP W T  15 X X m S  

16:05 31.6 2 . 0  2.36 0.037 

0.001 

0.002 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0 .  ooa 
0.001 

0 , 0 0 1  

0.001 

0.001 

o.ooa 
0.001 

0 , 0 0 2  

. 0 , 0 0 2  

0.001 

COMMENTS: END RUN 1 

UPIXT 2 GAa 

4 1  



CbLIBIULTION 8mMAF.Y 

SOURCE: HBeSHDY CHOmWLTB - BOILER 1 k 3 co*PLI*NcP 

w\ 
-ON: po9~ RUN 1 RUN a SYSWI BIAS CHBM 

u-sr z 
DAIP : 04-10-1996 TIMB: 16:05 - 16:J.l 

HONITOR GAS NONITOR 

AID C" DBS5llETION UNITS V U =  RBSPONSB 

-1 UNIT a P P w x '  0 . 0  1.0 

1 UNIT a - @46.9# 47.4 

a UNIT 1 w m  0 . 0  0.1 

a UNIT a w m  5 9 . 3 -  57.4 

3 UNIT 1 * oa 0 . 0 0  0.11 

3 UNIT a * 01 11.01. 11.01 
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HERSHEY f n o c n m  - B O I ~  2 L 3 ~ - ~ P L I A N C P  04-10-1996 

MplN1 U U N 2  M p l N 3  UNIT2 m T 2  

W I T 2  UNIT2 UNIT2 l b N & @  l b  CU 

TIME UP mNox urn cn * 02  HU-BlQ UM-BRI 
16:16 

16:17 

16:18 

16 :19  

16 :20  

16:21 

16:22 

i 6 : n  

i 6 : n  

1 6 : ~  

' 16:26  

16:27 

i 6 : m  

16:29 

16:30 

3 1 . 0  2 . 0  2 . 3 9  

30.8 1 . 4  2 . 3 8  

3 1 . 0  2 . 3  2 . 2 7  

3 1 . 2  1 . 4  2.33 

3 1 . 2  2.3 2 . 2 1  

3 1 . 2  2 . 2  2 . 2 7  

3 1 . 3  2 . 1  2 . 3 4  

3 1 . 3  1 . 7  2 . 3 5  

3 1 . 3  1 . 5  2 . 3 2  

3 1 . 3  1 . 9  1 . 3 0  

3 1 . 4  3.5 2 . 1 7  

3 1 . 7  2 . 6  2 . 3 2  

3 1 . 4  2 . 6  2 . 1 9  

3 1 . 6  1 . 0  2.33 

3 1 . 7  1 . 5  2 . 3 3  

16:30 

16 :31  

16 :32  

16:33 

l 6 : 3 4  

16 :35  

16 :36  

l 6 : 3 7  

16:38 

16 :39  

16 :40  

16 :41  

16:42 

16:43 

16:44 

16:45 

3 1 . 3  2 . 1  

3 1 . 5  1 . 8  

3 1 . 6  1 . 9  

3 1 . 5  2 . 2  

3 1 . 6  1 . 6  

3 1 . 6  2 . 3  

3 1 . 5  3 . 5. 

3 1 . 4  2 . f  

3 2 . 4  2 . 4  

3 2 . 3  2 . 1  

3 2 . 4  2 . 4  

3 1 . 2  1 . 6  

3.2 . 2  1.3 

3 2 . 1  2.0 

3 2 . 2  1 . 8  

3 2 . 1  1 . 8  

2 . 3 0  

2.35 

a . 2 9  

2 . 3 7  

2 . 3 0  

2 . 2 8  

2 . 1 8  

2 . 5 8  

2 . 2 6  

2 . 3 4  

2 . 3 8  

2 . 4 5  

2 . 4 7  

2 . 3 1  

2 . 4 1  

2 . 3 2  

0 . 0 3 6  

0 .036  

0 . 0 3 6  

0 .037  

0 , 0 3 6  

0 .037  

0 . 0 3 6  

0 .037  

0.037 

0 .037  

0 . 0 3 6  

0 .037  

0 . 0 3 7  

0.037 

0 . 0 3 7  

0.037 

0.037 

0 .037  

0 . 0 3 7  

0 .037  

0 . 0 3 7  

0.037 

0 .037  

0.038 

0 . 0 3 8  

0 . 0 3 8  

0 . 0 3 8  

0.038 

0.038 

0.038 

0.030 

AVEFAGE VI\LUBS FOR THE W T  15  U I ~ S  

16:45 3 1 . 9  2 . 1  2 . 3 5  0 , 0 1 7  

16 :46  

16:47 

1 6 : 4 8  

16:49  

16 :50  

16:51 

x : s a  

16:53 

16:54 

16 :55  

16 :56  

16:57 

16:58 

3 2 . 1  2 . 9  2 . 3 2  

3 2 . 2  1 . 6  2.46 

3 2 . 2  1 . 9  2 . 3 6  

3 2 . 2  1 . 5  2 . 4 0  

3 2 . 0  2.5 2 . 3 5  

3 2 . 1  1 . 7  2 . 4 3  

32.0 2.0 2 . 2 8  

3 2 . 2  2 . 0  2 . 4 3  

3 2 . 0  2 . 1  2 . 3 1  

3 1 . 9  2 . 2  2 . 4 3  

3 1 . 4  1 . 3  2 . 4 1  

3 1 . 4  2 . 0  2 . 3 2  

3 1 . 4  1 . 9  2 . 3 4  

0.038 

0.038 

0.038 

0.038 

0 . 0 3 7  

0.038 

0 . 0 3 7  

0.038 

0 .037  

0 .038  

0 . 0 3 7  

0.037 

0 .037  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 2  

0 . 0 0 1  

0 .002  

0 , 0 0 1  

0.oo.a 

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 2  

0 . 0 0 2  

0 . 0 0 2  

0 . 0 0 1  

0.001 

0 . 0 0 1  

0 . 0 0 1  

0 , 0 0 1  

0.002 

0 . 0 0 1  

0 . 0 0 2  

0 . 0 0 2  

0 . 0 0 2  

0 .  ooa 

0.002 

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 2  

0 . 0 0 1  

0 , 0 0 1  

0 . 0 0 1  

0 . 0 0 2  

0,001 

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 2  

0 . 0 0 2  

0 , 0 0 1  

0 . 0 0 1  

0 . 0 0 1  



HBRI~HBY MOCOWLTB - BOILER a L 3 OO~~PLIWCB 04-10-1996 

-1 m a  m 3  m i a  W T ~  
m r a   UNIT^ GNITI I b N O I  l b m  

nn-mu ntmm TINS mmW0 x -  m t 02 

16:49 31.4 1.9 a.a5 0.037 0.001 

17:OO 31.4 1.1 1.30 0.037 0.001 

A M B  VAL- FOR THE LMT 15 llI"XE 

17 : 00 

17:Ol 

17:oa 

17:03 

17:OI 

' 17:05 

l7:Ob 

17:07 

17:08 

17:OS 

17:lO 

17:ll 

i7:la 

17:13 

17:14 

17:15 

31.9 a . 0  

31.4 a . 0  

31.6 2 . 3  

31.6 a . o  
31.5 1 . 8  

31.5 1.9 

31.7 1.5 

31.6 1.5 

31.4 2.5 

31.5 2 . 0  

31.6 a.7 

31.7 a . 4  

31.8 1.2  

31.6 1 . 3  

31.8 1.7 

31.7 1.7 

a . 3 6  

2 . 3 2  

a . a 6  

a . a 4  

1.30 

a . a a  
a . 4 4  

a . 3 6  

a.as 
a.ae 
1 . 1 4  

1.31 

1.30 

1 . 1 9  

1 . 3 9  

a.35 

0.037 0;001 

0.037 0.001 

0.037 o.ooa 
0.037 0.001 

0.037 0.001 

0.037 0.001 

0.037 0.001 

0.037 0.001 

0.037 0 . 0 0 2  

0.037 0.001 

0.037 0.001 

0.037 0 . 0 0 3  

0.037 0.002 

0.037 o.ooa 
0.037 0.001 

0.037 . 0.001 

A W P .  VALUES FOP. MB LAST 15 M ? . m r 8 8  

17:15 31.6 a.1 1.31 0,037 0.001 

CUllMEETS: RUN 2 

UNIT a - .as 

4 4  



NONIlUR oL9 MONITOR 

AID Q!ANi DES(RIP?ION UNITS VALUE RBSPONSB 

1 UNIT 1 - 0.0 1.1 

1 UNIT 2 P*X -6.9 40.2 

1 UNIT a ~m 0.0 0.4  

1 UNIT a PPPm 5 9 . 3 -  57 .4  

3 UNIT 1 t oa 0.00 0 .07  

3 UNIT a * 01 12.01-  11.04 



HBI(sHUY ~ O C O w v B  - BOILER 1 3 CMPLIANCB 04-10-1996 

W l  - 1  - 3  ONIT* O N I T 1  

O N I T 1  W N I T l  W I T 1  1 b W  1bCO 

TIME - x -  r n *  01 111-87.J 111-B7.J 

17:16 

i7:a7 

i7:ae 

17:19 

17:30 

17:31 

17:31 

17:33 

17:34 

17:35 

17:36 

17:37 

17:38 

17:39 

17:40 

31.5 1 . 9  1.17 

31.7 1.1 1.31 

31.5 1 . 3  1.15 

31.6 1.1 a.a6 

31.7 1.8 1.w 

31.5 1.7 1.37 

1.41 31.7 1.1 

31.5 1.1 1.37 

31.5 1 . 0  1.31 

31.5 1 . 3  1 . 1 6  

31.5 1.1 2 . 1 6  

31.5 1.1 1.17 

31.6 a . 0  1.31 

. .  

31.6 1 . 0  a . a 4  

31.5 1.9 1.43 

17:40 

17:41 

17:42 

17:43 

17:44 

17:45 

17:46 

17:47 

17:48 

17:49 

17:50 

17:51 

17:52 

17:53 

17:54 

17:55 

31.6 1.0 1.31 

31.6 1.4 1.37 

31.5 1 . 0  1.18 

31.4 1.6 2.38 

31.4 1 . 3  1.14 

31.5 1 . 3  2.25 

31.3 I d  1.76 

3 1 . 1  1.5 1 . 3 8  

31.1 1 . 5  2.33 

3 1 . 0  1.1 1.37 

31.9 2.0 . 2.44 

3 1 . 0  1 . 0  1.38 

3 1 . 0  1.4 1.50 

32.0 1.9 1.34 

31.1 1.1 1 .40 -  

31.9 1.1 ’ 1.31 

0.037 

0.037 

0.037 

0.037 

0.037 

0.017 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0 . 0 3 8  

0 .038  

0 . 0 3 8  

0.031 

0 . 0 3 8  

0.038 

0.037 

0.037 

0 . 0 3 8  

0.037 

A W R  VALUES FOR ZHB WLST 15 MINCTUS 

17:55 31.8 2 . 0  1 . 3 8  0,037 

17:56 31.8 1.9 1.39 0.037 

17:57 31.9 1.6 1.51 0.038 

17:58 31.8 1.4 2.43 0.037 

17:59 3 1 . 0  1.1 1 . 3 5  0.037 

i8:oo 3a .6  1.7 1.35 0.037 

18:Ol 31.6 1 . 0  1 . 3 5  0.037 

18:02 31.6 3.1 1.18’ 0,037 

18:03 31.7 1 . 0  1.44 0.037 

18:04 31.5 2.1 1.34 0.037 

18:05 31.5 1.7 1 . 1 4  0.037 

18:06 31.1 1.5 2.58 0.037 

18:07 31.1 1 . 6  1.56 0.037 

18:OS 30.0 1.6 1.54 0.036 

0 .  ooa 
0.001 

0 . 0 0 1  

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0 . 0 0 1  

0 .001  

0 . 0 0 1  

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0 . 0 0 1  

0 . 0 0 2  

o.ooi 
0.001 

0 . 0 0 1  

0.001 

0.001 

0.001 

0.001 

0.001 

0 . 0 0 1  

0 . 0 0 2  

0.001 

0.001 

0,001 

0.001 

0.001 

0 . 0 0 1  

0.001 

0 . 0 0 1  

0.001 

0.001 

0.001 

0.001 

0 . 0 0 1  

0.001 
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KWSHBY c H o m m  - BOILER 2 L 3 ~ ~ P L U W C B  04.10-1996 

- 1  M I N I  -3 U N I T 2  U N I T 1  

U N I T 2  U N I T 2  U N I T 1  1bNOI 1bCU 
.. . ,.: ... >q:f *,- 

p n s  u p l ~ o  x U P  m t 02 nn-nm UM-BTll 

18:09 30.6 1 . 7  a . 4 6  0.036 0.001 

1n:io 30.6 1 . 8  1.48 0.036 0.001 

AVTRACB VALUES FOR THE LAST 15 MI"RS 

1n:io 31 .4  a . o  1.43 0.037 0:001 

1 8 : l l  30.5 1 . 6  2 .48  

18 : 11 30.6 1 . 0  a . 4 5  

18:13 30.5 1 . 9  a.31 

i n : i 4  30 .7  a . a  1.39 

' 18:15 30.6 a . 6  1.31 

18:16 10.9  1.6 a .61  

1s: 11 30 .a 1 . 4  1 .44 

1n:ia 30 .7  2 . 7  2.36 

18:19 30.9 1 . 5  1.48 

i 8 : m  1o.n i . 9  1 . 4 0  

1 a : i i  3o.n 1.3 1.31 
. .  

1n: i i  10 .7  1 . 4  1.36 

i n : m  30.9 2.2 1 .37  

in:24 30.8 1.1  1.48 

18:25 30.9 1 . 6  2 . 5 5  

0.036 

0.036 

0.036 

0.036 

0 .036  

0.037 

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0.031 

O . O O ?  

o.ooa 
o.ooa 
o.ooa 

0 .001  

0.001 

0 ,001  

0 . 0 0 1  

0.001 

0 .001  

o.ooa 
0 . 0 0 1  

0.002 

0.001 

0.001 

AWWB V A L ~ S  POR MB LAST i s  n r m  
1n:zs 30 .7  1 . 1  2 .41  0.036 0.001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERACE VALUES FOR ?HB LAST HOUR: 60  MINVIES OF VALID DATA 

18: lS  31 .4  2 . 0  1.39 0,037 0 .001  

connwrs: xp R" 3 

UNIT 1 wL9 



DATX i 01-10-1996 rinn: 1a:as - ia:a9 

.. HONIlUR GLB M-R 
AID CHW DBSLRIPTXON UNITS VALQB RBSPONSB 

1 . m r ' 1  - a.0 1.3 

1 - 1  ppllm @4&9 47.1 

a WIT a P P W  0.0 1.0 

a WIT a P P W  59.3- 57.6 

3 UNIT 1 * 02 0.00 0.10 

3 rmIT 1 a 01 ia.oa- 11.97 
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APPENDIX B. FIELD DATA 

1. Boiler No. 2 

b. No. 6 Fuel Oil 
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CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: DIRECT CALIBRATION ERROR CHECK O I L  p(L 

DATE : 04-11-1996 TIME: 06:31 - 06:43 

MONITOR GAS MONITOR 

0.5 

452.0 451.*"-452.7 

0.2 
2 UNIT 2 ppm CO 59.3 59.1 
2 UNIT 2 ppm CO 90.5 
2 UNIT 2 ppm CO &151,4fW 151.0 

3 UNIT 2 % 02 0.00 0.24 
3 UNIT 2 % 02 12.02 12.17 
3 UNIT 2 % 02 20.12 20.26 

A/D CWAN DESCRIPTION UNITS VALUE RES PONS E 

52.0 257 fi 252.8 e 1 UNIT 2 PPdOX 
1 UNIT 2 P P W O X  
1 UNIT 2 PPdox 

2 UNIT 2 PPm co 0.0 
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CAZIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 h 3 COMPLIANCE 

REASON: PRE RUN 1 SYSTEM BIAS CHECK 

DATE : 04-11-1996 TIME: 06:44 - 07:24 

MONITOR GAS MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

1 UNIT 2 DD~NOX 0.0 0.8 
1 UNIT 2 ppmNox 156.7 
1 UNIT 2 PPmNox a 6 7  eZ- 253.0 
2 UNIT 2 

2 UNIT 2 ppm CO 51.4 

3 UNIT 2 z 02 0.00 0.20 
3 UNIT 2 % 02 12.02 12.07 

ppm CO 39 2 UNIT 2 ppm CO 

. .  
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REASON: PRS RUN 1 SYSTEM BIAS cHB(x - W W Y Z 8 R  

mm : 04-11-1996 TIME: o i : i 3  - o i : 3 a  

IIONITUR GAa NONITUR 
A/D C" D B S ~ S P T I O N  mnrs VJWB msmns8 

. 1  mnr a PP. m 59.3 5 1 . 4  

7. . w r i  per m' 0 ..o 0 . 4  
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HBRBHkl CioOOLATS - BOILER 2 L 3 CUIPLIANCB 04-11-1996 

M w l  ( W N l  M I N 3  UNIT1  U N I T 1  

W I T 1  W I T 1  U N I T 2  1 b W  l b W  

TIME DFWOX urn co * 01 I * - B R I  DQI-BN 

103.6 

284.3 

183.9 

104.0 

184.1 

183.9 

284.5 

285.1 

205.4 

284.3 

184.5 

184.7 

1E5 .0  

184.S 

104.9 

18.3 3.20 

a6.8  3.20 

16.1 3.31 

16.1 3.27 

11.7 3.27 

10.7 3.19 

16.8 3.33 

10.8 3.40 

13.5 3.33 

10.9 3.40 

26.5 3.31 

1 2 . 9  3.35 

1 0 . 5  3 .35  

2 4 . 1  3.37 

23.0 3.16 

.. 

08:30 

00:31 

os:31 

os:33 

08:34 

08:35 

O E : 3 6  

08:37 

08:38 

08:39 

oE:.o 

08:41 

08:42 

08 : 43 

08:44 

08:45 

184.5 23.9 3.31 

a83.9 10.6 3.37 

183.0 13.0 3.31 

183.7 11.4 3.37 

183.1 13.3 3.35 

182.8 15.1 3.37 

283.7 11.3 3.41 

271.8 25.5 3.69 

183.0 17.8 3.36 

183.1 21.8 3.31 

282.9 19.4 3 .44  

283.0 11.6 3.34 

183.4 15.4 3.39 

183.4 19.0 3.51 

183.5 19.0 3 .42  

103.8 18.1 3 . 5 8  

. .  

0.350 

0.151 

0.351 

0 .350  

0.351 

0.350 

0.352 

0.354 

0.353 

0.353 

0 . 3 5 1  

0.353 

0.353 

0.353 

0.351 

0.351 

0.351 

0.351 

0.352 

0.350 

0.351 

0.353 

0.343 

0.351 

0.350 

0.351 

0.350 

0.352 

0.354 

0.351 

0.356 

08:,6 

08:17 

08:lS 

08:49 

08:50 

08:51 

00:52 

08 i 53 

08:54 

oe:55 

08:56 

01:57 

08:58 

187.0 

283.2 

188.0 

299.3 

300.7 

301.4 

301.4 

301.1 

301.7 

301.1 

300.4 

301.0 

297.9 

15.7 3.45 0.358 

16.6 3 .46  0.353 

15.3 3.61 0.361 

5.0 3 .54  0.375 

4.1 3 .56  0.377 

3.7 3.61 0.379 

3.6 3.55 0.378 

3.6 3.61 0.379 

3.5 3.61 0 . 3 7 9  

3.5 3.63 0.379 

3.5 3.61 0.378 

4.0 3 . 5 4  0.377 

4 . 6  3 . 5 0  0.371 

0.011 

0 . 0 1 0  

0.010 

0 . 0 1 0  

0.016 

0.017 

0 .010  

0.014 

0.018 

0.016 

0 . 0 2 0  

0.017 

0.015 

0.010 

0.017 

0.018 

0.016 

0.017 

0.016 

0.018 

0.019 

0'.016 

o.oao 
0.013 

0.016 

0.015 

0.017 

0.019 

0.014 

0.014 

0 .014  

0.016 

0.011 

0.013 

0.011 

0.004 

0.003 

0 . 0 0 3  

0.003 

0.003 

0.003 

0,001 

0.003 

0.003 54 
0.004 



HBRSHBY CHOCOWLTB - B O I m  1 L 3 CUOPLIAJICB 04-11-1996 

mi o w 1 3  m a  m a  
 UNIT^ Q N P T ~  r m ~ l a  Ibm i b m  

TIUB LTSWX pm m * oa U U - B l V  nn-8rd 
08:59 197.5 4 . 8  3 .50  0.372 0.004 

09:oo 196.1 5.6 3.41 0.368 0 . 0 0 4  

AVPIUOB VALWS POR lliI LAST 15 MINVrES 

0 9 : O O  

09:Ol 

09:oa 

0 9 : 0 3  

09:04 

. 09:05  

09:06  

09:07 

09:OO 

0 9 : 0 9  

09:lO 

09:ll 

09: ia  

09:13 

09:14 

09:15 

297.2 6 . 5  3 . 5 5  

197.0 5 .4  3.40 

a9s.o 5.9 ' 3.44 

194.6 6 . 1  3.41 

294.1 6.3 3 . 4 1  

293.6 7.8 3 .35  

195 .5  6.6 3.46 

194.1 7 . 7  3.31 

193.0 8.1 3.41 

292.6 9 . 9  3.30 

191.6 7.9  3.41 

193.0 8 . 7  3.36 

2 9 3 . 1  10.3 3 . 3 1  

293.3 1 1 . 3  3 .36  

293 .5  8.5 3 . 3 9  

191.0 10.9 3.36 

0.371 o:005 

0.369 0.00: 

0.367 0.004 

0.366 0 . 0 0 5  

0.366 0 . 0 0 5  

0.364 0 .006  

0.360 0 . 0 0 5  

0.364 0 , 0 0 6  

0.364 0 , 0 0 6  

0.363 0,007 

0.364 0,006 

0.363 0.007 

0 . 3 6 1  0.008 

0.363 0.009 

0.364 0.006 

0.361 0.008 

AVEPAQX VALOR8 FOR THR LAST 15 IISmrEs 

09:s 193.8 8 . 1  3.39 0.365 0 . 0 0 6  

. .  

r m v 1 W S :  Bfm RU?I 1 

UNIT 1 OIL 
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MOWITOR 018 MOUITUR 

A I D  a D X S ~ I P T I O N  UNnn VAL= -==? 
1 m a  P m = i  0 . 0  1 . 9  

1 m a  - -251 1 X a 5 3 . 7  

, 1  m a  PPmx 165.0 167.0 

1 UNIT a plr- 0.0 0.4 

1 UNIT 1 PP- 59.3 57.4 

3 m a  * oa 0.00 0.14 

3 m a  * 01 11.01 la. 07 

56 



. -  .- &A~ ,-. I.> - I - -- 

0 9 : a 6  190.1 

09:n 189.9 

09:28 290.8 

09:29 290.9 

09:lO 290.9 

09:31 290.6 

09:32 290.8 

09:33 291.1 

09:34 2 9 0 . 0  

09:35 290.4 

0 9 : ~  a9i.o 

0 9 : n  289.9 

09:39 189.1 

09:40 290.2 

09:38 190.1 

7 . 6  3 . 4 9  0.361 

9.7 3.43 0.361 

7.4 3.52 0.364 

7 .2  3 .48  0 . 3 6 3  

7.8 ' 3 .47  0.363 

8 . 0  3.43 0.362 

8 . 3  3 .42  0 .361  

7.9 3.51 0 .36a  

7 . 3  3 . 4 3  0.362 

9.0 3.41 0 .361  

8.1 3.43 0.361 

8.9 3.43 0.361 

10.1 3.41 0.361 

8.9 3.41 0.359 

8.0 3.47 0.361 

09:41 

0 9 : 4 a  

09:43 

09:44 

09:45 

09:46 

09:47 

09:48 

09:49 

09:SO 

09:El 

09:52 

09:53 

09:51 

09:55 

189.8 

189.0 

1 8 9 . 9  

289.4 

288.9 

288.8 

282 .3  

280.1 

288.7 

287.9 

289.0 

187.1 

1 8 8 . 6  

2 8 9 . 6  

2 8 8 . 0  

9.3 3 .40  

8 . 6  3.45 

8.9 3 . 4 0  

9.1 3.41 

9.6 3 . 3 9  

9.2 3.45 

9.1 3 .74  

11.9 3 . 2 8  

9 .2  3 . 3 8  

12.2 3 . 3 0  

9.1 3.37 

9.8 3.36 

9.6 3 . 3 4  

8.1 3.11 

7.7 3 . 3 6  

0.360 

0.360 

0 . 3 6 0  

0 . 3 6 0  

0.359 

0 . 3 6 0  

0.358 

0.356 

0.358 

0 .356  

0.358 

0.356 

0 . 3 5 7  

0 . 3 5 8  

0.359 

A W E  VALUES FOR M E  LIST 15 MImTBS 

09:55 288.3 9 . 4  3 . 1 0  0.358 

09:56 

09:57 

0 9 : 5 8  

09:59 

1o:oo  
10:01 

10:01 

10:03 

10:01 

1o:os 

10:os 

10:07 

io:o8 

188.7 

287.5 

288.8 

289.1 

2 8 8 . 0  

2 8 8 . 0  

289 .3  

2 8 9 . 1  

288.9 

289.2 

288.0 

287.7 

291.4 

7.3 3.39 

8.1 3 . 3 8  

7.9 3 . 3 6  

7.9 3.41 

7.4 3.43 

9.0 3 . 3 3  

7 . 6  3 . 4 2  

9.3 3.31 

10.0 3.31 

9.6 3 . 3 8  

10.3 3 .40  

8.7 3 . 2 8  

7.9 3.33 

0.358 

0 .357  

0.357 

0.359 

0 . 3 6 0  

0 . 3 5 6  

0.360 

0 .357  

0.357 

0.359 

0.358 

0.355 

0.361 

0 , 0 0 6  

0 . 0 0 7  

0 , 0 0 6  

0.005 

0 .006  

0 . 0 0 6  

0 . 0 0 6  

0 , 0 0 6  

0 , 0 0 6  

0.007 

0 .006  

0.007 

0.008 

0.007 

0 . 0 0 6  

0 . 0 0 6  

0.007 

0.007 

0.007 

0.007 

0.007 

0 . 0 0 7  

0 . 0 0 7  

0.009 

0 . 0 0 7  

0 . 0 0 9  

0 .007  

0 . 0 0 7  

0 . 0 0 7  

0 . 0 0 6  

0 . 0 0 6  

0 . 0 0 7  

0 . 0 0 6  

0 , 0 0 6  

0 .006  

0 . 0 0 6  

0 . 0 0 6  

0 . 0 0 7  

0 . 0 0 6  

0 . 0 0 7  

0 . 0 0 8  

0 . 0 0 7  

0 . 0 0 8  

0 . 0 0 7  

0 . 0 0 6  57 



WRBHBY cnommn - B O I ~  a c 3 CCUPLIANCB 04-11-1996 

PUN1 W . 1  -3 UNIT1 - 1  

m a   UNIT^  UNIT^  bun l b m  
T I U B  DKdW x -  m * 01 m-Bm 101-8m 

10:09 109.1 9 . 9  3.30 0 .359  0.007 

1O:lO 119.3 9.3 3.09 0.357 0 . 0 0 7  

10:10 

10:11 

10:11 

10:13 

10:14 

10:15 

1O:lC 

10:17 

10:11 

10:19 

1o:ao 
10:11 

1 0 : 1 1  

10:13 

10:14 

10:15 

aao.8 0.7 

119.1 10.6 

1 9 0 . 0  1.5  

a09.0 0.4 

ae9.i 9.1 

190.3 9 . 1  

1 ) O . S  10.3 

190.6 1.4 

190 .3  9.4 

a90.9 11.3 

191.9 9.1 

191.3 9.4 

191.1 10.2 

191.9 9 . 3  

191.0 9.5 

191. o 7.6 

3.36 

3,31 

3:31 

3 . m  

3.30 

3.34 

1.18 

3.35 

3.19  

3 . 3 1  

3.34 

3.30 

3 .15  

3.36 

i.ia 

3.17  

0.350 0.007 

0 .350  0.008 

0.360 0.006 

0.360 0.006 

0,357 0 .007  

0 .359  0.007 

0.359 0.001 

0.360 0.006 

0.351 0.007 

0.360 0.009 

0.361 0 .007  

0.360 0 .007  

0.359 0 .000  

0.36a 0.007 

0.311 0.007 

0.360 0.006 

AVERAGE VALVES WR TUS SLUT 15 MIllWPdS 

10:15 190.1. 9.4 3 . 3 1  0.360 0.007 
I 

r n U B W l 3 :  8ND Rm3 1 

UNIT 1 OIL 



RBISON: POST RDN 1 ORB RDN 3 SYSTEU 8718 W U  

DATE : 01-11-1996 TIMB: 10:25 - 10:11 

. MONITOR Gas MONITOR 
A b  Mlui DESCRIPTION W I T S  VUUB RESPONSE 

1 UNIT 2 PWmx 0 . 0  2.3 

. 1  U N I T 2  m x  a z ~ ? N - a s i . 4  

2 '  UNIT a PP m 0 . 0  0.4 

a ONIT a PP m 59.3 57.2  

3 UNIT a t oa 0 . 0 0  0 . 1 8  

3 UNIT 2 t oa 11.01 l a .  17 

5 9  



10:46 1 9 0 . 3  7.8 3.39 0.300 

10:47 190.9 10.4 3.36 0.310 

10:40 290.0 9.0 3.36 0.380 

10:49 1 0 9 . 9  9.6 3.41 0.380 

10:50 190.1 9.2 3.31 0.370 

-.10:51 1 9 0 . 0  11.4 3.31 0.300 

10:52 190.1 10.1 , 3.33 0.379 

10:Sl 119.5 10.. 3.31 , 0.370 

10:54 109.4 8 . 5  3.40 0.379 

10:55 289.3 10.1 3.36 0.370 

10:56 289.0 10.9 3 . 1 9  0.376 

io:57 a9i.a 10.1 3.34 0.310 

1o:se l.Y.3 9.5 3.35 0.370 

l0:59 1 0 9 . 5  io.? 3.19  0.377 

11:OO 1 0 9 . 0  0.9 3.39 0.380 

. .  . .  
AVB~AQE v- WR am 118~ is nIuuma 
11:oo 

11:01 

11:01 

11:03 

11:o. 

11:05 

11:os 

ll:07 

11:os 

11:09 

11:10 

11:11 

11:11 

11:13 

11:14 

11:15 

290.0 9.1 3.35 

1 0 9 . 9  0.9 3.31 

209.8 9 . 0  3.39 

190.3 9.0 3.3a 

290.4 9.5 3.30 

189.7 9.6 3.33 

289.0 0 . 5  3.38 

288.4 9.1 3.31 

189.3 9.1 3.37 

290.1 9.9 3.42 

2 0 9 . 6  0 .7  3.37 

290.1 10.3 3.31 

2 0 9 . 0  0 . 8  3.44 

1 9 0 . 3  9.4 3.33 

2 0 9 . 8  9.1 3.39 

189.2 9.6 3.41 

AVEPAGB VIu.WS FOR US2 

11:15 289.8 9.3 

11:16 291.0 0 . 1  

11:17 209.0 11.1 

11:18 289 .0  8.7 

11:19 189.6 9.6 

11:lO 109.1 10.9 

11:21 289.8 11.7 

11:22 189.9 9.4 

11:23 290.6 0 . 8  

11:24 290.4 0.1 

11:25 290.1 10.5 

11:26 289.0 0.0 

11:17 292.5 8 . 6  

11:18 1 9 1 . 3  0 . 9  

0.379 

0.378 

0.380 

0.379 

0.378 

0.370 

0.379 

0.376 

0.370 

0.311 

0.379 

0.379 

0.181 

0279 

0.380 

0.379 

15 l l 1 ” E S  

3.36 0.379 

3.36 0.301 

3.35 0.179 

3.39 0.379 

3.34 0.378 

3.33 0.370 

3.38 0.379 

3.36 0.379 

3.37 0.310 

3.39 0.310 

3.31 0.379 

3.33 0.370 

3.19 0.301 

3 . 1 9  0.301 

0 . 0 0 6  

0 . 0 0 0  

0.007 

0.000 

0.007 

0.009 

0.00’1 

0.009 

0.007 

0 . 0 0 0  

0.009 

0 . 0 0 0  

0 .000  

0 .000  

0.007 

0.008 

0.007 

0.008 

0.007 

0 .000  

0 . 0 0 8  

0.007 

0.007 

0.007 

0 . 0 0 8  

0.007 

0 .008  

0.007 

-0.007 . 

0.007 

0.008 

0.007 

0.007 

0 . 0 0 9  

0.007 

0 .000  

0.009 

0.009 

0.00B 

0.007 

0.007 

0 . 0 0 0  

0.007 

0.007 

0.007 



ii:29 1 9 1 . a  8.4 3 . 2 7  0 . 3 8 0  

11:30 292.7  9 . 2  3 . 1 7  0.381 

AYBRUIE VALUES POR THE LbST 1 5  M I " E 8  

11:30 

11:31 

11:32 

11:33 

11:34 

11:35 

11:36 

11:37 

11:38 

11:39 

11:40 

11:41 

ii:a 

11:43 

11:44 

11:45 

1 9 0 . 6  9 .4  3 .3?  

1 9 3 . 2  9 . 5  3 . 2 7  

194.1 8.3 ' 3.29 

294.1 8 . 1  3 . 1 4  

1 9 3 . 7  7 . 7  3 . 3 0  

1 9 4 .  1 7 . 5  3.35 

294.  a 8 . 0  3 . 2 6  

194.2 7 . 7  3 . 3 3  

195.9 6 . 6  3.32 

196.5 6 . 2  3 .30 

a96.i 6 . 2  3 . 3 1  

a96 .6  7 . 6  1 . 1 6  

2 9 6 . 1  6 . 6  3.32 

197.1 7 . 7  3 . 2 6  

298.4 6.3 3 . 2 9  

2 9 9 . 1  5.9 3.31 

0.379 

0.361 

0.383 

0 . 3 8 1  

0 . 3 1 3  

0.384 

0 .382  

0.384 

0.386 

0.306 

0.386 

0.386 

0.386 

0.387 

0 . 3 8 9  

0 . 3 9 0  

AVBW.OB VALUBS W R  THE LbST 15 MI"E8 

11:*5 1 9 5 . 6  7 . 3  3.30 0.385 

0 . 0 0 7  

0 . 0 0 7  

0 . 0 0 7  

0 .007  

0 . 0 0 7  

0 .007  

0 . 0 0 6  

0.006 

0.006 

0.006 

0.005 

0.005 

0.005 

0.006 

0 . 0 0 5  

0 .006  

0 . 0 0 5  

0.005 

0 . 0 0 6  

6 1  



U L 1 I ) W I O N  SolouDY 

SOURCE: IiRRSwSY MOCOLAIV - BOIL5R 2 1 CPlPLIANcB 

RBISON: eoSr RUN 3 POB RUN 4 [RUN 1 O I L  UNIT 31 SY82811 8- QIBW. 

DATE : 01-11-1996 TINE: 11:45 - 11:51  

MONITUR (UB MONITUR 
AID CWW DESCRImION UNITS Vruls msmnss. 

1 U N I T 2  PPlwDI 0.0 1 . 5  

1 U N I T 2  PPlwDI ~ 2 5 7 ~ 2 5 4 . 3  

2 m n r 2  P m W  0 . 0  1.0 

2 UNIT 2 P P W  59 .1  57 .2  

3 WT a a oa 0.00 0 .11  

3 WT a Q oa %a.oa 11.10 
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APPENDIX B. FIELD DATA 

2. Boiler No. 3 

a. NaturalGas 

. .  . .  . .  

6 3  



. .  
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CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: DIRECT CALIBRATION ERROR CHECK G4 S 

DATE : 04-10-1996 TIME: 06:30  - 0 6 : 4 3  

MONITOR GAS MONITOR _ _  
A/D CHAN DESCRIPTION UNITS VALUE RES PONS E 

0.7 
46.9 tr/L- 4 5 . 2  
49,7 rr- ,88.7 

1 UNIT 3 PPmNqX 
1 UNIT 3 PPmNOX 
1 UNIT 3 PPm"0X 

2 
2 
2 
2 

3 
3 
3 

UNIT 3 Ppm co 0.0 0 . 4  

UNIT 3 PPm co 9 1 . 0 -  9 2 . 1  
UNIT 3 PPm co 1 5 1 . 4 -  1 5 3 . 0  

UNIT 3 PPm co 5 9 . 3 -  5 9 . 3  

UNIT 3 % 0 2  
UNIT 3 % 0 2  
UNIT 3 % 0 2  

65 



CALIBRATION SUMMARY . 
SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: PRE RUN 1 SYSTEM BIAS CHECK G P S  f'r- 

DATE : 04-10-1996 TIME: 06:43 - 06:52 
.. MONITOR GAS MONITOR 

TION UNITS VALUE RESPONSE AID CHAN DESCRIP 
1 UNIT 3 PPmNOX 
1 UNIT 3 PPmNOX 

2 UNIT 3 PPm co 0.0 0.6 
2 UNIT 3 PPm co 59.3- 50.5 

3 
3 

UNIT 3 
UNIT 3 

% 0 2  
% 02 



CALIBRATION SUMMARY 
..-**;<E., 

SOvkCE: 

REASON: PRE RUN 1 RE-DIRECT NOX 

DATE : 04-10-1996 TIME: 06:52 - 06:55 

HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

MONITOR GAS MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

1 UNIT 3 ppmox 0.5 
9&9.r?' a6.5 1 UNIT 3 PPmox 

1 UNIT 3 PPmNOX 89.7 r+ 89.6 

67 



CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: PRE RUN 1 NOX SYSTEM BIAS CHECK 

DATE : 04-10-1996 TIME: 06:55 - 06:59 
MONITOR GAS MONITOR 

DESCRIPTION UNITS VALUE RESPONSE 
1 UNIT 3 PPmNOX 0.0 0.6 
1 UNIT 3 PPmNOX c46.5)46.9 fit 46.4 

AID CHAN 
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CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: 02 ANALYZER REDIRECT - NEW CYLINDER 
DATE : 04-10-1996 TIME: 07:31 - 07:35 

MONITOR GAS MONITOR 
~~ ~- ~ ~ ~~.~ - .  A m  c" DESCRIP TION UNITS VALUE RESPONSE 

3 UNIT 3 % 02 0.00 0.22 
3 UNIT 3 % 02 12.02- 12.06 
3 UNIT 3 % 02 20.12- 20.29 



CALIBRATION SUMMARY 
s q t y  

SOURCE: 

REASON: PRE RUN 1 SYSTEM BIAS CHECK - 02 ANALYZER 
DATE : 04-10-1996 TIME: 07:35 - 07:38 

HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

MONITOR GAS MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

3 UNIT 3 % 02 0.00 0.27 
3 UNIT 3 % 02 12.02- 11.97 

I 
70 



1O:Ol 19.3 3 . 3  4.79 

io:oa 29.3 4.8 4.61 

10:03 29.4 5 . 5  4.64 

10:OI 29 .4  6.2 4 .55  

io:o5 29 .4  5.1 4.73 

io:o6 2 9 . 5  4.8 4.77 

io:o7 29.4 6 . 0  4 . 6 9  

io:o8 29.5 3.0 4.05 

10:09 1 9 . 6  3 . 5  4.11 

1O:lO 19.6 3.8 4.77 

’ 1O:ll 29 .6  4.3 4.68 

1o:ia 29.5 4.7 4.61 

10:13 2 9 . 5  5.9 4.62 

10:ia 29 .6  5.4 4 .66  

io:i5 2 9 . 5  3 . 4  4.85 

AVEWS vmms FCR MB I.L~T 15 n s m s  
10:15 

10:16 

10:17 

10:1a 

10:19 

10:20 

10:21 

10:22 

10:23 

10:24 

10:25 

10:26 

10:27 

10:2e 

10:29 

10:30 

29 .5  4.7 

29.5 3 . 3  

29.4 4.7 

2 9 . 5  6.1 

29.5 4.9 

2 9 . 5  4.6 

29.1 3 . 9  

29.9 4.3 

3 0 . 0  6.1 

1 0 . 0  4.0 

3 0 . 0  3.7 

29.9 3.1 

2.9. 9 6.9 

a9.8 5.6 

1 9 . 8  5 .3  

29.8 3.7 

4.71 

4.70 

4.64 

4.62 

4.64 

4.74 

5.30 

4.47 

4.45 

4.43 

4.46 

4.51 

4.44 

4.36 

4.36 

4 . 5 3  

0.040 

0 .039  

0.039 

0 .039  

0.040 

0.040 

0 .039  

0.040 

0.040 

0.040 

0.040 

0.039 

0 . 0 3 9  

o.o4a 

0.040 

0.040 

0.040 

0.039 

0.039 

0.039 

0.040 

0.041 

0.040 

0.040 

0.040 

0.040 

0.040 

0 .040  

0.039 

0.039 

0.040 

A W E  VALWE FOR lX6 LMT 15 M I m S  

10:30 19.7 4.7 4.58 0.040 

10:31 

10:3a 

10:33 

10:34 

10:35 

10:36 

10:37 

10:38 

10:39 

10:40 

10:41 

10:,2 

10:43 

29.7 6.1 4.41 

2 9 . 9  8 . 2  4 .36  

29.9 7.1 4.43 

29.9 4.0 4.43 

3 0 . 0  3.7 4.54 

29.9 3.5 4 .68  

29.8 3.7 4.53 

29.6 4.1 4.44 

19.9 5 . 3  4.43 

29 .I 6.5 4.34 

29.6 5.1 4.44 

29.6 5.1 4.30 

29.7 5 . 8  4.43 

0.039 

0.039 

0.039 

0 . 0 1 9  

0.040 

0 . 0 4 0  

0.040 

0 .039  

0 .039  

0.039 

0 . 0 3 9  

0 . 0 3 9  

0 . 0 3 9  

0.003 

0.004 

0.004 

0 . 0 0 5  

0 : 004 

0.004 

0 .  OO! 

0.003 

0.003 

0.003 

0.004 

0.004 

0 . 0 0 5  

0.004 

0,003 

0.004 

0 . 0 0 3  

0.004 

0 . 0 0 5  

0.001 

0.004 

0 . 0 0 3  

0.003 

0 . 0 0 5  

0.003 

0.003 

0 . 0 0 3  

0 . 0 0 6  

0.0u4 

0.004 

0 .001  

0.004 

0.005 

0.007 

0 . 0 0 6  

0.003 

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0.004 

0 . 0 0 5  

0.004 

0.004 71 
0 . 0 0 5  



HBRSHBY e(o00- - BOILER 1 L 3 oo*PLuILICo 04-10-1996 

W l  - 2  - 3  UNIT3 UNIT3 

U N I T 3  UNIT3 W I T 3  1 b K U  1 b W  

TIME - m t 02 m-Bm m-Bm 

10:44 1 9 . 4  4.1 4.79  0.040 0.003 

10:45 29.1 4 . 0  4 .94  0.040 0.003 

AVERAGE VALUES FOR T" YLSI 15 M 1 " X S  

10:45 1 9 . 1  5.1 4 .50  0.039 0.004 

10:46 

ln:47 

10:40 

10:49 

10:50 

10:51 

10:52 

10;53 

10:54 

10:55 

10:56 

10:57 

10:50 

10:59 

11:oo 

2 9 . 1  1 . 5  4 . 9 1  

2 9 . 1  5 . 1  4.93 

1 9 . 0  4.0  4.75 

1 9 . 0  5 . 9  4 . 7 0  

2 9 . 2  4.6  4.77 

1 9 . 1  6.3 4.94 

29.1 4.6  4 . 7 6  

19.1 3.7  4 . m  

19.1 4.3  4 . 7 9  

29.3 3 . 7  4 . 0 9  

19.1 2 . 5  4 .92  

19.1 3 . 6  4.08 

29.0 1.1 4 . u  

19.1 5.8 4.77 

19.1 1 . 9  4.6. 

0.040 

0.040 

0.019 

0.039 

0.039 

0.040 

0.039 

0.040 

0.039 

0.040 

0.040 

0.040 

0.039 

0.039 

0.039 

0.001 

0.004 

0.004 

0 .005  

0.004 

0 .005  

0.004 

0.003 

0.004 

0.003 

0 . 0 0 1  

0.001 

0 .  ooa 
0 .005  

0 .006  

AVERAGE VALUES POR T" YLSI 15 M I " X S  

1i:oo 19.1  4 . 5  4.81 0.039 0.004 

W M M ~ S :  EMI RUN 1 

UNIT 3 (uL8 
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U L L I B W I O N  SUMMARY 

SOURCB: HBRSHBY cHc€olvp - WILm 2 L 3 0011PLIANC19' 

R W O N :  POST a m  PRE am a SYSWI BIM a m  
v..-.,r- 3 

D I M  : 04-10-1996 TIIIB: 11:OO - 11:07 

NONITUR GAS *ONITUR 
AID Mw DBS(RIPTI0N OHITS VALUE RESPONSB 

1 m a n 3  PPNOX 0.0 0.1 

1 UNIT 3 PpNOx a 46.7 e.(. 5 

2 UNIT 3 p m  0 . 0  1.0 

2 UNIT 3 P- 59.3 ~ 57.4 

3 UNIT 3 I oa 
3 m 3  I oa 

0.00 0 . 3 0  

ia.oa* 11.97 
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IlBRSHBY CHOODLN’E - BOILER 1 b 3 ooI(PLDNCE 04-10-1996 

-1 a U N 1  Q U N 3  - 3  W I T 3  

W I T 3  UNIT3 U N I T 3  1 b W  1bCO 

T I m  pmmx rmm m * 01 m-nm m-Bm 
11:11 

11:11 

11:13 

11:14 

11:15 

11:1c 

11:17 

11:1s 

11:19 

1i:ao 

ii:m 

i i m  

11:11 

11:14 

11:15 

19.9 3 . 0  3.30 

19.9 4.1 1.11 

19.9 5 .6  3 .a4 

19.9 13.1 3.17 

19.9 6.5 3 . w  

30.0 4.0 3.11 

19.9 6.5 3.15 

30.1 4.S 3 :31 

3 0 . 0  3 . 4  3.17 

19.9 7 .6  3.17 

19.9 4 . 0  3.30 

19.9 5.1 3 . 1 0  

3 0 . 0  4.3  3 . 3 1  

30.1 1.7 3 . 3 3  

3 0 . 0  1 . 6  3.17 

A-B VAL- POR THE 15 MI- 
11:25 

ii:x 

ii:m 

11:27 

11:19 

11:30 

11:31 

11:32 

11:33 

11:34 

11:35 

11:36 

11:37 

11:38 

11:39 

11:40 

29.9 5 . 1  

19.8 6 . 1  

3 0 . 0  3 . I  

19.9 3.8 

3 0 . 0  3.7 

19.9 5.1 

3 0 . 0  4.9 

19.8 9.1 

19.9 4.7 

29.4 1 . 8  

30 .4  4.7 

30.1 4 . 8  

3 0 . 1  6.5 

3 0 . 3  . 5.3 

30.1 4.4 

3 0 . 1  6.1 

3 . 1 5  

3.15 

3.11 

3 . 2 3  

3.1. 

3.09 

3.19 

3.17 

3.15 

3 . 6 3  

3.04 

3 . 0 0  

1.97 

3.05 

1.97- 

3 . 0 4  

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.017 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.001 

0.003 

0.004 

0.010 

0.005 

0 .003  

0.005 

0.003 

0 . 0 0 3  

0.006 

0.003 

0.004 

0.003 

0 .001  

0 .001  

0.037 

0.037 

0.037 

0.037 

0.037 

0.036 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

A-)B VAL- POR THX U S T  15 UImmES 

11:40 3 0 . 0  5.0 3.16 0.037 

11:41 

11:42 

11:43 

11244 

11:45 

11:46 

11:47 

11:4a 

11:49 

11:so 

11:51 

11:52 

11:53 

30.1 5.5 3.01 0.037 

30.1 4.7 3.07 0.037 

30.1 6 . 6  1.98 0.036 

30.1 4.1 3.08 0.037 

30.0 3.6 3.08 0.037 

3 0 . 0  3.9 3.10 0.037 

30.1 1.9 3.07 0.037 

30 .0  3.1 3.06 0.037 

19.9 10.0 1.97 0.036 

30.1 5.8 1.97 0.036 

29.9 3.9 3 . 0 3  0.036 

29.7 4.9 3.15 0.036 

19.7 3.1 3 . 3 9  0.037 

0.004 

0 . 0 0 5  

0 . 0 0 2  

0 . 0 0 3  

0.003 

0 .004  

0 .004  

0.007 

0.004 

0.001 

0.003 

0.004 

0.005 

0.004 

0 . 0 0 3  

0.004 

0.004 

0.004 

0 .004  

0.005 

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0.001 

0 . 0 0 1  

0.007 

0.004 

0 .003  

0.004 

74 
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WHBY mommn - ~01m 1 L 3 ~ ~ ~ P L U H C B  04-10-1996 

-1 - 1  - 3  CWIT3 U N I T 3  
W T 3  U N I T 3  U N I T 3  1bNOI l b m  

p T B  PaK) x -  m * 01 m-mw **-mu 

11:65 1 9 . 5  3.7 3.18 0.036 0.003 

11:14 19.7 5.9 3 . 1 9  0.037 0.004 

A W E  VALUES FOR TIIX WLSZ lS MI- 
11:45 19.9 4.8 3.10 0.037 0.004 

. .  
. ,  

I ,  

11:M 1 9 . 4  4.9 3 . 1 1  0 .036  

11:47 19 .4  7.4 3.17 0 . 0 3 6  

11:48 19 .4  6.2 3.19 0.036 

11:49 19.5 6.5 3.31 0.036 

11:oo 19.5 10.4 3.15 0.036 

11:Ol 29.6 4.0 3.31 0.037 

11:02 1 9 . 5  3 . 6  3 . 1 8  0 .036  

11:03 19.5 3 . 8  3.11 0.036 

llIO4 19,4 6.1 3.31 o . o x  
lli05 1 9 . 5  9.9 3.34 0.037 

12:06 29.3 1.7 3.38 0 .036  

11:07 19.4 5 . 3  3 . 3 6  0.036 

11:o. 19.5 5.5 3 . 3 8  0.037 

ia:o9 19.4 6.7 3 . 1 9  0.036 

11:10 1 9 . 5  9.0 3 . 1 3  0.036 

0.004 

0 .006  

0.005 

0.005 

0 .008  

0 . 0 0 3  

0 . 0 0 3  

0 .003  

0,005 

0.007 

0 .002  

0,004 

0.004 

0.005 

0.007 

AVERAGE VAWBS FOR ZHP I.Lsz 15 MI- 

12:10 1 9 . 5  6.1 3 . 1 9  0 . 0 3 6  0.005 

WnMBNTS: BND RUN 1 

UNIT 3 (ULB 

. .  



U L I B p 1 T I O N  8-Y 



12:21 

12:a2 

ia:23 

1 2 : ~  

12:24 

!2:26 

12:27 

1208 

ia:29 

12:30 

' 12:31 

12:32 

12:33 

12:34 

12:35 

29.9 6.1 3.11 

3 0 . 0  4.6 3.17 

30.0 3.9 3.19 

30.0 4 . 0  3 . 1 0  

29.9 4.0 3.26 

19.9 2.6 3.25 

30.0 3.5  3.11 

29'.9 5 .6  3.06 

30.0 7.7 3.14 

30.0 5.0 3.19 

29.9 4.7 3.17 

30.0 4.2 3.24 

30.1 4.1 3.15 

10.0 4.a  3.19 

30.0 3.2 3.31 

12:35 

12:36 

12:37 

12:38 

12:39 

ia:4o 

12:41 

12:42 

12:13 

12:44 

12:45 

ia:46 

12:47 

12:4a 

12:49 

12:50 

3 0 . 0  4 . 5  

30.0 5 .4  

30.0 4 . 3  

3 0 . 0  4.9 

30.1 4.1 

30.0 3 . 8  

29.7 7.3 

30.3 5.3 

30.3 4.8 

30.4 3.6 

30.1 3.9 

30.3 4.0 

30.1 5.2 

3 0 . 1  3.4 

30.2 3.7 

3 0 . 0  3.1 

3 . 1 0  

3 .09  

3 . 1 3  

3.29 

3.20 

3.16 

3.37 

3.03 

3.07 

3.05 

3.05 

1.95 

3.01 

3 . 0 0  

3.01 

3.04 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

a.036 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0 .037  

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.037 

0.036 

AVEPAOB VALOBS POR THE lrsr 15 I I m S  

12:50 30.1 4.5 3.10 0 . 0 3 7  

12:51 

1a:52 

12:53 

12:54 

12 : 55. 

ia:56 

12:57 

12:58 

12:59 

13:oo 

13:Ol 

13:02 

1 3 : 0 3  

30.0 3 . 9  3.02 

3 0 . 0  1.9 3.06 

29.9 3.4 3.03 

3 0 . 0  4.1 3 .05  

29.9 5.2 3.05 

30.0 4.0 3.01 

29.8 7.0 2.94 

29.9 4.3 3.05 

29.8 4.2 3.06 

29.9 4.1 3.00 

29.8 4.2 3.08 

29.8 6 . 6  3.01 

29.4 5 . 0  3.02 

0.037 

0.037 

0.036 

0.037 

0 . 0 3 6  

0.036 

0.036 

0.036 

0.036 

0.036 

0.036 

0 . 0 3 6  

0.036 

0.005 

0 . 0 0 3  

0.003 

0 . 0 0 3  

0 ~ 0 0 3  

0.002 

0. 0.03 

0.004 

0.006 

0.004 

0.004 

0.003 

0.003 

0.004 

0.002 

0.003 

0.004 

0 . 0 0 3  

0.004 

0 . 0 0 3  

0 . 0 0 3  

0.006 

0.004 

0.004 

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0.004, 

0 :a03 

0.002 

0.002 

0 . 0 0 3  

0.003 

0.002 

0.003 

0.003 

0.004 

0.003 

0 . 0 0 5  

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 3  

0.005 

0 .004  77 



!!BMm ~ 0 C O L " U  - BOILER 1 L 3 CCUPLIANCB 04-10-1996 

M I N l  - 1  c H u l 3  U N I T 3  QUIT3 

U N I T 3  U N I T 3  U N I T 3  1bNCU 1bOD 
TIME DDINO x -a, * 01 m-km m-Bm 

13:04 1 9 . 5  5.5 3 .a4 0 .036  0.004 

13:05 1 9 . 1  6.4 3.14 0 .036  ' 0 .005  

A-E VALOBS FOR TWB LAST 15 NINLFrB9 

13:05 19.0 4.7 3.06 0.036 0.004 

13:06 

ia:or 

13:OO 

13:09 

13:lO 

13:11 

13:ll 

13 ;a3 
13:14 

13:15 

13:16 

13:17 

13:lO 

13:19 

13:20 

1 9 . 1  4.5 , 3.17 

19.3 4.9 3.19 

1 9 . 1  1.0 3.10  

1 9 . 1  3 . 3  3.34 

1 9 . 1  3.7 3.30 

19.1 7.7 3 . 1 3  

1 9 . 3  7.9 3.14 

19.3 5 . 9  3 . 1 1  

1 9 . 3  4.3 3 . 1 0  

19.3 4.5 3.17, 

1 9 . 1  5 .1  3.35 

1 9 . 3  4.4 3.27 

19.1  4.5 3.19 

19.5 4.1 3.11 

19.1 3.4 3 . 1 5  

0.036 

0.036 

0.036 

0.036 

0 .036  

0 . 0 3 6  

0 .036  

0 .036  

0 .036  

0.036 

0 . 0 3 6  

0.036 

0 .036  

0.036 

0.036 

0.003 

0.004 

0.002 

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 6  

0 . 0 0 6  

0.004 

0 .003  

0 .003  

0.004 

0 . 0 0 3  

0 , 0 0 3  

0 .003  

0.003 

A-E VALUES FOR TWB LIQT 15 MIMllgS 

13:lO 2 9 . 3  4 . 0  3.17 0 . 0 3 6  0.004 

CU"&HT9: END RON 3 

UNIT 3 (ug 
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CALIBUTION 81111UARY 

SOURCE: H B R I l m  cHocOwLTp - BOILER 1 b 3 CCUPLLIYIcg 

3 4 
RBASON: POST R U N 2  PRB RUN I SYSTEM BIAS (NBCK 

//'.I- -a e"- I 

DIlB : 01-10-1996 TIME: 13:lO - 13:27 

HONITVR 018 IIONIrnR 

A/D WAN DKSCRIPTION UNIT8 VALSJB RRSPONSE~ 

1 UNIT 3 PRNOr 0 . 0  0 . 8  

. 1  W I T  3 pplliox -46.9s 16.8 

1 '  WIT 3 P P P ~  0 . 0  0 . 5  

a W I T  3 pplm ~ s q . 3 f l 5 7 . 1  

3 W I T  3 * 02 0.00 0.11 

3 UNIT 3 * 01 11.01- 11.81 
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APPENDIX B. FIELD DATA 

2. Boiler No. 3 

b. No. 6 Fuel 011 
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CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 

REASON: DIRECT CALIBRATION ERROR CHECK OIL e?- 

DATE : 04-11-1996 TIME: 06:31 - 06:43 

.O 

MONITOR GAS MONITOR 
AID c" DESCRIPTION UNITS VALUE RESPONSE 

1 UNIT 2eutJt'Tj ppmNOX 0.5 
2 5 7  ,?L 252.8 
4 5 1  p i L  452.7 

1 
1 

2 
2 
2 

0 . 2  
PPm co 59.3 59.1 
ppm CO 91.0 90.5 

a / S J . - f w  151.0 

3 UNIT 2 % 02 0.00 0 .24  
3 UNIT 2 t 02 12.02 12.17 
3 UNIT 2 t 02 20.12 2 0 . 2 6  

ppm co 0.0 

2 UNIT 2 ppm co 
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CALIBRATION SUMMARY 

SOURCE: HERSHEY CHOCOLATE - BOILER 2 h 3 CCMPLIANCE 

REASON: PRE RUN 1 SYSTEM BIAS CHECK 

DATE : 04-11-1996 TIME: 06:44 - 07:24 

MONITOR GAS MONITOR 

1 UNIT 2 0.0 0.8 . .  . .  

1 UNIT 2 ppmNox 156.7 
1 UNIT2 ' PpmNox S z W A ?  253.0 

2 2 UNIT UNIT 2 2 Ppm PPm co co 29 
2 UNIT 2 Ppm co 51.4 

3 UNIT 2 z 02 0.00 0 .20  
3 UNIT 2 z 02 12.02 12.07 



14:31 

14:32 

14:33 

14:34 

14:35 

14:36 

14:37 

14:38 

11:39 

14:40 

14:41 

i4:aa 

14:43 

14:44 

l4:45 

297.7 

299.1 

298.8 

298.8 

199.4 

197.9 

291.6 

291.8 

291.7 

291.2 

191.8 

190.5 

291.1 

290. i 

291.0 

26.9 3.06 

2 6 . 0  3.13 

2 5 . 4  3.10 

26 .7  3.07 

29.4 3.12 

31.9 3.04 

57.1 3.16 

64.6 3.16 

67.3 3.02 

82.3 3.15 

69.0 3.11 

71.2 3.10 

76.4 3.06 

7 5 . 8  3.15 

89.5 3.10 

A W E  VALVES FOR THB M 15 MINUSES 
14;45 

14:46 

14:47 

14:48 

14:49 

14:50 

14:51 

i4:5a 

14:53 

14:54 

14:55 

14:56 

14:57 

14:58 

14:59 

15:oo 

294.2 

291.4 

289.2 

289.2 

288.0 

188.8 

286.8 

287.9 

1 8 6 . 9  

2 0 5 . 5 ,  

2 8 3 . 1  

2 8 3 . 5  

ass. 8 

183.1 

285.4 

286.8 

54.6 

110.3 

85.1 

104.0 

139.4 

112.9 

92.1 

70.4 

6 5 . 0  

86.6 

119.9 

113.8 

113.9 

105.3 

93.3 

106.5 

3.10 

3.07 

3.01 

3.01 

3.18 

3.15 

3.09 

3.31 

3.31 

3 . 1 8  

3.28 

3.18 

3.35 

3 .25  

3.34. 

3.29 

0 .383  

0.386 

0 .385  

0.384 

0.386 

0.383 

0.377 

0.377 

0.374 

0.376 

0.376 

0.374 

0.374 

0.375 

0.375 

0.379 

0.375 

0.371 

0.374 

0.369 

0.373 

0.369 

0.375 

0.374 

0.372 

0.369 

0.368 

0.371 

0.371 

0.374 

0.374 

0.021 

0.010 

0 . 0 1 0  

0.021 

0.023 

0.025 

0.045 

0.051 

0.053 

0.065 

0.054 

0.056 

0.060 

0.060 

0.070 

0.043 

0.094 

0.066 

0 . 0 8 2  

0.109 

0.089 

0.071 

0.052 

0.056 

0.069 

0.095 

0.090 

0.099 

0.083 

0.074 

0 .084  

A W B  VALXIUS FOR THB WSS 15 MINvrsS 

15:OO 1 8 6 . 8  102.6 3.21 0.371 

15:01 

i5:oa 

15:03 

15:04 

15:05 

15:06 

15:07 

15:OB 

15:09 

15:lO 

15:11 

i5:ia 

15:13 

286.9 

2 8 8 . 9  

1 8 9 . 6  

a m . 2  

288.4 

287.3 

286.1 

287.8 

289.6 

291.3 

288.2 

a n i .  1 
1 8 6 . 6  

73.7 3.33 

62.3  3 . 3 4  

66 ,s  3.37 

60.6 3.36 

6 0 . 6  3 .26  

88 .3  3.32 

103.8 3 . 3 3  

89.1 3 .25  

90.6 3.36 

70.7 3 . a 5  

53.4 3.41 

76.5 3.41 

87.4 3.35 

0.375 

0.377 

0.377 

0.379 

0.375 

0.375 

0.373 

0.374 

0.379 

0.378 

0.378 

0.377 

0.375 

0,081 

0 . 0 5 9  

0.050 

0.053 

0.048 

0.048 

0.070 

0 . 0 8 2  

0.070 

0.072 

0.056 

0.043 

85 0.061 

0.070 



____ 

15:14 107.2 00.6 3.49 0.378 

15:15 106.1 70.4 3.36 0.375 

A-E VALUES FOR l l 3 8  W T  15 W I m 8  

15:15 

15:16 

15:17 

15:ln 

15:19 

15:lO 

15:al 

35:lZ 

1 5 ~ 1 3  
15.14 

15:15 

15:26 

15:27 

15:lO 

15:19 

15:30 

1 0 8 .  0 

100.7 

189.5 

190.1 

a9o.o  

190.6 

209.1 

ao9.5 

109.0 

183.9 

104.3 

183.9 

284.4 

183.5 

183.9 

181.6 

75.6 3.15 

86.4 3.34 

68.3 . 3144 

54 .4  3 .45  

76.5 3.33 

53.9 3.40 

40.1 3.46 

87.6 3.36 

77.0 3.40 

83.4 3.43 

114.3 3.35 

136.6 3.36 

109.4 3.39 

135.1 3.34 

97.1 3.39 

131.1 3.41 

0.376 

0.377 

0.310 

0.311 

0.379 

0.301 

0.300 

0.370 

0 .300  

0.373 

0.371 

0.371 

0.373 

0.370 

0.371 

0.370 

AVERAGE V A L W  FOR Z i R  I182 15 MIKGTBS 
15:30 106.9 91.4 3.39 0.376 

0.065 

0.056 

0 . 0 6 0  

0.069 

0 . 0 5 5  

0.043 

0.061 

0.043 

0.039 

0.070 

0.061 

0.067 

0.099 

0.109 

0.007 

0.107 

0.077 

0.106 

0.073 
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REASON: POST RUN 1 14) PRB RUN 2 15) SYSTEM B W  cHB(x 

DATE : 04-11-1996 TIME: 15:30 - 15:37 
MONITOR QAS WONITOR 

&IO CKW- DXSCRIPIXON m s  VILW RXSmNSB 

1 U N I T 2 9  pInaax 3.1 

2  UNIT^) p p w  0.0 1.1 

3  UNIT^' t oa 0 . 0 0  0 .15  

1 - 7 9  Pp.Nm . &Zs, t+15,. 2 

2 UNIT Y '3 P€=w 59.3 56.8 

3 UNIT I 5 oa 12.01 11.87 
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HERSHEY CHOCOLATE - BOILER 2 h 3 COMPLIANCE 04-11-1996 
CHAN 1 CHAN 2 CHAN 3 UNIT 2 UNIT 2 
UNIT 3 UNIT 3 UNIT 3 lb NOX lb CO 

TIME DDIWOX DDm co z 02 MBTU MBTU 
15:41 295.5 25.9 3.47 0.389 0.021 
15:42 296.3 21.2 3.58 0.393 0.017 
15:43 296.6 16.6 3.53 0.391 0.013 
15:44 295.6 24.9 3.51 0.390 0.020 
15:45 296.6 26.6 3.44 0.390 0.021 
15:46 297.1 19.8 3.53 0.392 0.016 
1 5 ~ 4 7  297.9 18.8 3.49 0.392 0.015 
15:48 298.4 20.9 3.51 0.394 0.017 
15:49 297.6 18.4 3.49 0.392 0.015 
15:50 297.3 25.4 3.44 0.391 0.020 
15:51 299.8 13.2 3.51 0.395 0.011 
15:52 299.6 15.0 3.48 0.394 0.012 
15:53 300.2 17.2 3.50 0.396 0.014 
15: 54 302.6 10.0 3.59 0.401 0.008 
15:55 301.1 10.4 3.49 0.397 0.008 

AVEFAGE VALUES FOR THE LAST 15 MINUTES 
15:55 298.2 19.0 3.50 0.393 0.015 

15:56 300.8 
15:57 301.5 
15:58 303.6 
15:59 304.1 
16:OO 302.9 
16:Ol 302.1 
16:02 303.2 
16:03 302.5 
16:04 304.1 
16:05 305.0 
16:06 305.0 
16 : 07 305.3 . 

16:08 305.0 
16:09 303.9 
16:lO 298.6 

15.0 3.46 
9.9 3.58 
7.2 3.59 
7.5 3.52 
6.8 3.62 
8.1 3.51 
8.7 3.57 
9.4 3.61 
9.8 3.54 
8.2 3.45 
6.9 3.59 
6 '. 6 3.55 
5.6 3.53 
7.2 3.47 
13.6 3.39 

0.396 
0.399 
0.402 
0.401 
0.402 
0.398 
0.401 
0.401 
0.402 
0.401 
0.404 
0.404 
0.403 
0.400 
0.391 

AVEFU~GE VALUES FOR THE LAST 15 MINUTES 
16:lO 303.2 8.7 3.53 0.400 

16:11 
16:12 
16:13 
16:14 
16:15 
16 : 16 
16:17 
16:18 
16 : 19 
16:20 
16:21 
16:22 
16:23 

297.5 
298.9 
298.8 
299.0 
300.1 
297.9 
296.8 
296.5 
296.6 
296.8 
295.8 
296.2 
297.5 

35.5 3.24 
25.7 3.24 
31.7 ' 3.25 
27.8 3.20 
24.4 3.33 
28.5 3.23 
43.3 3.24 
28.8 3.22 
47.4 3.17 
40.6 3.36 
41.2 3.19 
40.1 3.25 
31.6 3.20 

0.386 
0.388 
0.388 
0.388 
0.392 
0.387 
0.385 
0.385 
0.384 
0.388 
0.383 
0.385 
0.385 

0.012 
0.008 
0.006 
0.006 
0.006 
0.007 
0.007 
0.008 
0.008 
0.007 
0.006 
0.005. 
0.005 
0.006 
0.011 

0.007 

0.028 
0.020 
0.025 
0.022 
0.019 
0.022. 
0.034 
0.023 
0.037 
0.032 
0.032 
0.032 
0.025 



HERSHEY CHOCOLATE - BOILER 2 & 3 COMPLIANCE 04-11-1996 
CHAN 1 CHAN 2 CHAN 3 UNIT 2 UNIT 2 
UNIT 3 UNIT 3 UNIT 3 lb NOX lb CO 

TIME DDmN ox uom CO % 02 MBTU MBTU 
16:24 297.7 30.5 3.24 0.387 0.024 
16:25 298.6 25.0 3.28 0.389 0.020 

AVERAGE VALUES FOR THE LAST 15 MINUTES 
16:25 297.6 33.5 3.24 0.387 0.026 

16:26 
. 16:27 

16:28 
' .  16:29 

16:30 
16:31 
16:32 
16:33 
16:34 
16: 35 
16:36 
16:37 
16:38 
16:39 
16:40 

297.4 
296.2 
296.7 
296.9 
297.7 
299.2 
298.2 
299.3 
299.4 
299.6 
299.9 
299.8 
299.0 
299.4 
300.2 

25.6 
37.9 
30.3 
35.7 
31.3 
29.5 
30.1 
38.9 
23.4 
26.6 
14.6 
16.0 
20.8 
28.4 
24.0 

3.28 0.387 
3.24 0.385 
3.25' 0.386 
3.24 0.386 
3.32 0.388 
3.22 0..388 
3.21 0.387 
3.20 0.388 
3.25 0.389 
3.32 0.391 
3.34 0.392 
3.37 0.392 
3.17 0.387 
3.17 0.387 
3.22 0.389 

0.020 
0.030 
0.024 
0.028 
0.025 
0.023 
0.024 
0.031 
0.018 
0.021 
0.012 

0.016 
0.022 
0.019 

., 0.013 

AVERAGE VALUES FOR THE LAST 15 MINUTES 
16:40 298.6 27.5 3.25 0.388 0.022 

COMMENTS: END RUN 2 
UNIT 3 O I L  
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16:51 
16 : 52 
16:53 
16:54 
16:55 
16:56 
16:57 
16:58 
16:59 
17:OO 
17:Ol 
17:02 
17:03 
17:04 
17: 05 

302.2 
304.1 
304.3 
303.1 
303.5 
303.9 
304.0 
304.1 
304.0 
305.2 
305.8 
306.8 
309.4 
309.1 
309.4 

10.9 
10.1 
8.5 
9.6 
9.9 
7.6 
9.2 
7.5 
7.9 
7.5 
6.6 
6.9 
4.7 
4.7 
4.1 

3.27 
3.39 
3.36 
3.25 
3.27 
3.24 
3.21 
3.21 
3.30 
3.22 
3.23 
3.17 
3.30 
3.22 
3.32 

0.393 
0.398 
0.398 
0.394 
0.395 
0.395 
0.394 
0.394 
0.396 
0.396 
0.397 
0.397 
0'.403 
0.401 
0.404 

HERSHEY CHOCOLATE - BOILER 2 h 3 COMPLIANCE 04-11-1996 
CHAN 1 C" 2 CHAN 3 UNIT 2 UNIT 2 
UNIT 3 UNIT 3 UNIT 3 lb NOX lb CO 

TIME ODfIlNOX DDm CO % 02 MBTU MBTU 
0.009 
0.008 
0.007 
0.008 
0.008 
0.006 
0.007 
0.006 
0.006 
0.006 
0.005 
0.005 
0.004 
0.004 
0.003 

AVERAGE VALUES FOR THE LAST 15 MINUTES 
17: 05 

17: 06 
17: 07 
17:08 
17:09 
17': 10 
17:11 
17 : 12 
17:13 
17: 14 
17:15 
17: 16 
17: 17 
17 :.18 
17:19 
17:20' 

305.3 

309.0 
308.9 
309.6 
309.5 
310.3 
310.9 
310.4 
309.6 
302.4 
312.0 
310.7 
313.1 
313.1 
313.7 
311.6 

7.7 

4.3 
4.2 
3.8 
4.2 
4.8 
4.0 
4.6 
4.4 
4.8 
4.1 
4.4 
4.1 
3.8 
3.9 
3.9 

3.26. 

3.23 
3.36 
3.36 
3.20 
3.25 
3.18 
3.11 
3.12. 
3.39 
3.00 
2.98 
3.12 
3.05 
3.07 
3 .. 03 

0.397 

0.401 
0.404 
0.405 
0.401 
0.403 
0.402 
0.400 
0.399 
0.396 
0.400 
0.398 
0.404 
0.402 
0.403 
0.400 

AVERAGE VALUES FOR THE LAST 15 MINUTES 
17:20 310.3 4.2 3.16 0.401 

17:21 
17:22 
17: 23 
17:24 
17:25 
17:26 
17:27 
17:28 
17:29 
17: 30 
17:31 
17:32 
17:33 

312.4 
312.6 
313.1 
313.5 
312.1 
313.2 
313.5 
314.0 
312.4 
309.2 
296.0 
293.3 
300.6 

4.1 
3.7 
3.6 
3.7 
3.6 
3.7 
3.6 
3.4 
3.7 
4.4 
53.6 
61.7 
84.1 

3.09 
3.08 
3.05 
3.09 
3.04 
3.09 
3.15 
3.18 
3.01 
3.00 
2.87 
3.07 
2.59 

0.402 
0.402 
0.402 
0.404 
0.401 
0.403 
0.405 
0.406 
0.401 
0.396 
0.377 
0.378 
0.377 

0 . 0 0 6  

0.003 
0.003 
0.003 
0.003 
0.004 
0.003 
0.004 
0.003 
0.004 
0.003 
0.003 
'0.003 
0.003 
0.003 
0.003 

0.003 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.041 
0.048 
0.064 

9 1  



HERSHEY CHOCOLATE - BOILER 2 h 3 COMPLIANCE 04-11-1996 
CHAN 1 c " 2  CHAN 3 UNIT 2 UNIT 2 
UNIT 3 UNIT 3 UNIT 3 lb NOX lb CO 

TIME D D ~ N O X  DDm CO b 02  MBTU MBTU 
17:34 301.0 78.9 2 . 6 1  0.377 0.060 
17:35 299.9 72.7 2.66 0.377 0.056 

AVERAGE VALUES FOR THE LAST 1 5  MINUTES 
17:35 307.8 25.9 2.97 0.394 0.020 

17:  36 
17:37 
17:  38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:  44 
17:45 
17:46 
17:47 
17:48 
17:49 
17:50 

298.4 
299.4 
300.0 
299.6 
299.4 
298.6 
299.0 
298.7 
301.9 
301.5 
301.5 
302.2 
303.9 
301.9 
302.4 

84.0 
101.8 

72.4 
70.3 
84.0 

100.8 
80.4 
90.5 
6 3 . 1  
36.0 
47.2 
23.7 
21.4 
2 9 . 1  
31.5 

2.64 
2.59 
2.63 
2.65 
2.62 
2.59 
2.69 
2.60 
2.86 
2.86 
2.89 
2.99 
2.95 
2 .91  
2.97 

0.375 
0.375 
0.377 
0.377 
0.376 
0..374 
0.377 
0.374 
0.384 
0.383 
0.384 
0.387 
0.388 
0.385 
0.387 

0.064 
0.078 
0.055 
0.054 
0.064 
0.077 
0.062 
0.069 
0.049 
0.028 
0.037 

. . 0.018 
0.017 
0.023 
0.025 

AVERAGE VALUES FOR THE LAST 1 5  MINUTES 
17:50 300.6 62.4 2.76 0.380 0.048 

AVERAGE VALUES FOR THE LAST HOUR: 60 MINUTES OF VALID DATA 
17:50 306.0 2 5 . 1  3.04 0.393 0.019 

17 :51  302.7 21.6 3.03 0.388 0.017 

COMMENTS: END RUN 3 

________________________________________- - - - - - - - - - - - - - -  

. .  UNIT 3 OIL 

92 



0 ULLIBRATION SIllllvLRY 

SOMCB: HBRSHBY MOQJWLTB - BOILER a c 1 CCUPLIANCB 

RBISON: porn RUN 3 (6)  BPSTUM BIAS am- 

DATE : 01-11-1996 TIIB: 17:51  - 17:56 

MONITOR (w UONITOR 

AID C“. DBS(RIPTI0N DNITs VALW RBSPONSB 

1 UNIT 3 PPKn 0.0 3.6 

1 UNIT 3 PPKn ( 1 5 1 % 1 f $ 1 5 5 . 9  

2 UNIT 3 P P =  0 . 0  1 . 7  

2 UNIT 3 Pp” = 59.3 5 6 . 4  

3 UNIT 3 * 02 0 . 0 0  0 . 1 0  

3 UNIT 1 b oa i a . o a  12.08 
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APPENDIX C. CALIBRATION DATA 
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.Scott Specialty Gases 
6141 EASTONROAD.P.O.BOX310.PLUMSTEADVlllEPAlBM90310 (213- FAX'(215)msCna, 

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS 
CIurtoma 

8724 Glenwood Ave 
RaleighNC 27612 

Entropy 
A@.say Laboratmy 
Scott S d h  Cases. Inc 
6141E;uitonkond 
P.O. Box 310 
Plumsteadville, PA 189494310 

REFERENCESTANDARD 

m 6 s 4  
+tion Date CylinderNtmber 
0&07-97 ALMo49155 

-- CoDnnhltion 
94.4 ppm NO in Nz 

Analytical principle 
chemiluminescent 



’Wid]. CERllACATE OF ANALYSIS Intereference-Ftee”” MultiComponent EPA Protocol Gas 
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Scott Specialty Gases 
... 

6141 E4?JONROAD.P.O.BOX310. PLUMsTEADvlUEPAlBMpmlO (215)m68861 Fm6(5)- 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Cnutoma 
hmPY 
Cem Division 
8R4 Glenwood Avenue 
Raleigh, NC 27612 

Asnay Laboratory 
Scott spfflalt~ w, h~. 
6141 Easton Road kottRoiect# 016389(Mo7 

F%uchOrder 4783-MAXWELJ 

P.O. Box 310 
Plumsteadville, PA 189490310 

ANALYTICAL INFORMATION 
cahhed to exceed the m u m  speaficat~ons of EPA Protocol 1 Pmcedure #G1, %on Number 3.0.4 

cg-= ~ P S l R c  RevionsCatifiutionDatcs None 

LiNALYZEDCTUNDER 
comLlonenta catified Concenlration Analvtical uncermnw 
Nihieodde 252 ppm fl% NIST Tncubie 
Tot4 odden of Mlmgen 251 ppm Rcfacnce Value Only 
BahweGaa Air 

CyUndaNpmbs AMP55644 CatlAUtion Date 01-11-95 Expintion h t e  01-11-97 

REFERENCESTANDARD 

NII(M1686 oBo4-% ALhKt2!X20 
.'Ipp Expintion Date CylinderNamber 

INSIRUMENTAnON 

NO: Tgo/10/97411115 
I M h n m e n ~ o d e ~  I Laat Date Calibrated 

01-1095 
Analytical principle 
Chani lUmineScent  
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Scott Specialty Gases 
6 ~ ~ ~ 7 F ~  , . .  

CERTIFICATE OF ANALYSIS EPmROTOCOL GAS 
C u b m a  
EnbOPV 
Cem Division 
8724 Glenwmd Avenue 
Raleigh NC 27612 

P.O. Box 310 
Plumsteadde, PA 169490310 

ANALYTICAL INFORMATION 
7 % ~  ccrti/icntion WIU pqbmud cromrdinf to EPA Traceability Rodom1 For- 6 Grti/icn+m of Giwm~!~&lt%&n Staidme 
1 h m f u r e  #Gl, Sntion Number 3.0.4; September, 1993. ' 

Cy&Nnmk AIM041868 Cs(ifiution Dah 0 8 5 9 5  ExpirationDate 082597 .. ...-GY-- mpsiR+ Prcvion~catiAutionDatem None 

Concentration 
495 ppm NO in Nz 

Analytical wnciple 
Chemiluminesfent 



Scott Specialty Gases, Inc. 

BLEND TYPE : C E R T I F I E D  #ASTER GQS 
REOUESTED OAS A N a L Y s x s  
,,EP!!E-IBhES, AIIPhLS1, 

50. ppw 49.8 PP*  
50 .  PPN 50.1 PPW 

BQLllKCE BALANCE 

102 

PLUMSTEADVILLE. PENNSYLVANIA I TROY. MICHIGAN I HOUSTON, TEXAS I W R M M .  NORTH CAROLINA 
SOUTH PUINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIEW. M*SSACHUSElTS I LONGMONT. COLORADO 

BATON UOIIGE 1.01 IISl4Nd. 



Scott Specialty Gases 
1750 EAST CLUE BOULEVARD. W W .  NC 27704 (919)t2008m FM(919)- 

CERTIFICATE OF ANALYSIS: lntereference-FreeN MultiComponent EPA Protocol Gas 

Customer Asuy Laboratory 

AEm JohnManvcll I750 Easl Club Boulevard Scott Project # 12- 16095 
Acrmmts Payable h h a q N C  27704 
P O  Box 12291 

ANALYnCAL INFORMATION 
CatifiDd to uaaj thc muunuun spxi6uroons of EPA Rnaol P m d m  #GI. ruucd Seplrmba, 1993 
Cylinder Number ALM-038607 Certifiution Date 03-05-% Expiration Date 03-05-99 

Purdusc Order MAXWELL EQbqyhowOnmcntalrN .soJtt spcnauy *. 
RSCM~ ~nangle  par^, NC 27709 

~ CylhdcrPmsum 1957PSlG Pmiolrs Grtifiation N m  

ANALYZED CYLINDER 
Gmwnmts Grtified Cancentration Andvtiul Unartaintv* 
G & ~  monoride 5935 ppm +I- 1% MST Directly Traceable 
Nambeo B h a  
&a- * ylmd.r - u kr b 150 m e  
~ ~ ~ Y u m d u a a o c l t n v l ~ c n a ~ ~ u h r . m d u d o  ~ d ~ ~ t -  

REFERENCE STANDARD 
TJlp Expintion Date Cylinder Number 

INSIRUMEIWATION 
~ ~ w M ~ ~ #  Lut LhtcCalibrated 
MCOLET I 8220 I MB9400252 

NTRhf# 1579 08-96 ALm-041546 

02-06-96 

Gncmtration 
97.1 PPM CO Balance in N2 
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*W*ia CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

PmrchueOlder 5011-MAXWELU 
Scan Prow # 12-13047 

2443 PPM CO mN2 
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Scott Specialty Gases 
1'R)EASTCLUBBWLNARD. W R H A M . N C m  (ecB)zpQl[a F W ( s l @ W  

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS 

P w d ~ u c  Order 4%5-MAXWELU 
Stoa Pmjcd U 12-12390 

- .  . .  ..., ..... 
".5--(3dmpoacnb 
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Aadpt B.Becroa 
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Scott Specialty Gases 
1EOEASTCLUBBOVLEVARD. DURHAM. N C m  ( s l e ) z p a t m  FWW(8(9- 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Cytindcr Number 
Ak447691 
ALM-031720 

h a t  Date Clllbntcd 
09-19-95 
1-95 

.I. 

. .  
. .  . 



INTERFERENCE .RESPONSE i ... ... YC'.+ 

Analyzer Type.....TECO 10 NOX EEI#14 Span ..... 100 
Serial number.. ... 10s-52956-294 Date ..... 6/16/95 

INTERFERENCE TEST PROCEDURES 

ENTROPY followed the manufacturer's recommended set-up procedures 
contained in the analyzer manual. After the initial set-up procedures 
were completed, the electronics of the monitor were adjusted according 
to the manufacturer's guidelines. The monitor was calibrated by 
flowing NO calibration gases into the instrument. The S02, CO, C02 
and 02 calibration gases listed abwe were injected into the monitor 
and the responses were recorded with a data aquisition system, which 
was analyzed to determine if the gases caused interference (ie. 
deviations from a zero reading) in the NOx monitor. 

Note: This is a summary of the data collected, all corresponding data 
will be provided upon request. 
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INTERFERENCE RESPONSE 

Analyzer Type.....TECO MODEL 48 CO 
Serial number ..... 48-40957-264 
EEI# .............. 8 

Span ..... 1000 
Date ..... 1/29/93 

(a) % of span = ANALYZER RESPONSE/INSTRUMENT SPAN X 100 

(b) SPECIFICATION (EPA METHODS MANU?& FOR COMPLIANCE WITH BIF 
REGULATION 2.1.6.4.2.2). CO ANALYZER RESPONSE MUST BE LESS THAN 
1% OF THE APPLICABLE MEASUREMENT RANGE. 

INTERFERENCE TEST PROCEDURES 

ENTROPY followed the manufacturer's recommended set-up procedures 
contained in the analyzer manual. After the initial set-up procedures 
were completed, the electronics of the monitor were adjusted according 
to the manufacturer's guidelines. The monitor was calibrated by 
flowing CO calibration gases into the instrument. The S02, NOx, C02 
and 02 calibration gases listed above were injected into the monitor 
and the responses were recorded with a data aquisition system, which 
was analyzed to determine if the gases caused interference (ie. 
aeviations from a zero reading) in the NOx monitor. 

NOTE: This is a summary of the data collected. All supporting data is 
available upon request. 



INTERFERENCE RESPONSE 

Analyzer Type.....TELEDYNE 32OP-4 
Serial number ..... 101233 
EEI # . . . . . . . . . . . . . E  

Span ..... 25 % 
Date ..... 3\15\90 

(a) % of span = ANALYZER RESPONSE/INSTRUMENT SPAN X 100 

(b) SPECIFICATION (EPA METHOD 20) : SUM OF INTERFERENCE RESPONSES MUS' 
NOT EXCEED 2% OF SPAN. 

INTERFERENCE TEST PROCEDURES 

ENTROPY followed the manufacturer I s recommended set -up procedures 
contained in the analyzer manual. After the initial set-up procedures 
were completed, the electronics of the monitor were adjusted according 
to the manufacturer's guidelines. The monitor was calibrated by 
flowing 02 calibration gases into the instrument. The S02, CO, NOx 
and C02 calibration gases listed above were injected into the monitor 
and the responses were recorded with a data aquisition system, which 
was analyzed to determine if the gases caused interference (ie. 
deviations from a zero reading) in the 02 monitor. 
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N02-NO.QONVERSION EFFICIENCY 

Analyzer Type.....TECO 10 NOX EEI#14 Span ..... 500 
Serial number ..... 10s-52956-294 Date 11-06-95 ..... 

PEAK RESPONSE RECORDED DURING CONVERTER EFFICIENCY TEST ..... 264.4 ppm 
RESPONSE RECORDED AT THE END OF THE 30-MINUTE TEST..... ..... 260.5 ppm 
PERCENT DECREASE FROM PEAK RESPONSE....... .................. 1.48 % 

CONVERTER EFFICIENCY... ..................................... 98.5 % 

SPECIFICATIONS (EPA METHOD 20): RESPONSE AT 30 MINUTES MUST NOT 
DECREASE BY MORE THAN 2% OF THE PEAK RESPONSE VALUE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N02-NO CONVERTER EFFICIENCY TEST PROCEDURES 

ENTROPY followed the manufacturer's recommended set-up procedures 
contained in the analyzer manual. After the initial set-up procedures 
were completed, the electronics of the monitor were adjusted according 
to the manufacturer's guidelines. The monitor was then calibrated by 
flowing NO calibration gases into the instrument. A calibration gas 
was then diluted (1:l) with purified compressed air. The gas mixture 
was routed through a manifold into a Tedlar bag, which was previously 
leak tested and evacuated. This arrangement afforded sufficient volume 
to allow the sampling system to operate for the required 30 minutes. 
Immediately after the bag was filled, the manifold was connected to the 
sampling system. The system was turned on and the analyzer response was 
recorded on a data aquisition system. The one minute averages from the 
data aquisition system was analyzed for the peak response and the 
response at the end of the 30-minute sampling period. 
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APPENDIX D. PROCESS DATA 
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