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ABSTRACT 

This  i s  a f i n a l  r e p o r t  on a t e s t  program t o  eva lua te  t h e  long term 

e f f e c t i v e n e s s  of combustion mod i f i ca t ions  on i n d u s t r i a l  b o i l e r s .  During 

previous  programs s h o r t  term t e s t s  have been performed on i n d u s t r i a l  b o i l e r s  

t o  determine t h e  e f f e c t  of combustion mod i f i ca t ions  on a i r  p o l l u t a n t  emis- 

The o b j e c t i v e  of  t h i s  s i o n s  such as NO 

program w a s  t o  determine whether t h e  combustion modi f ica t ion  techniques  

which were e f f e c t i v e  f o r  s h o r t  d u r a t i o n  t e s t s  a r e  f e a s i b l e  f o r  a longer  

per iod.  T h i s  r e p o r t  p r e s e n t s  r e s u l t s  of a 30-day f i e l d  t e s t  of  a 26.4 MW 

output  (90,000 l b  s team/hr)  r e s i d u a l - o i l - f i r e d  b o i l e r .  The NO c o n t r o l  

technology employed on t h i s  u n i t  was s t aged  combustion a i r .  The as found 

concen t r a t ion  of  NO F i r i n g  i n  t h e  

low NOx mode, with s taged  combustion a i r ,  r e s u l t e d  i n  a r educ t ion  i n  NO 

emission of  approximately 23 pe rcen t  t o  100 ng/J  (181 ppm a t  3% 02, d r y ) .  

SO,, CO, HC, and p a r t i c u l a t e .  
X '  

X 

was 130 ng/J (235 ppm a t  3% 02, d r y ) .  
X 

X 

i KVB 6017-1216 



CONTENTS 

Section 

ABSTmCT 

1.0 SUIMKmY 

1.1 Objective and Scope 

1.2 Results 

1.3 Conclusions 

2.0 INSTRUMESTATION AND PROCEDURES 

2.1 Emissions Measurement Instrumentation 

2.1.1 Gaseous Emissions 

2.1.2 Particulate Emissions 

2.1.3 Polycyclic Organic Matter (WM) Emissions 
2.1.4 Opacity Measurement 

2.2 Boiler Description and Characteristics 

2.3 Daily Test Activity 

3.0 TEST RESULTS 

3.1 Continuous-Monitor Certification Tests 

3.2 Residual-Oil-Fired Boiler Tests 

3.2.1 Gaseous Emissions 

3.2.2 Particulate Emissions 

3.2.3 POM Emissions 

3.2.4 Boiler Efficiency 

3.2.5 Data Reduction 

APPENDICES : 

A. EFFICIENCY MEASUREMENTS 

B. DATA RECORDING FORMATS 

C. CONTINUOUS MONIMR CERTIFICATION DATA SHEETS 

D. PERFORMANCE SPECIFICATIONS AND SPECIFICATION 
TEST PROCEDURES FOR MONITORS 

E. SUMMRRY OF PREVIOUS DATA FROM SITE 2 

F. TABULATION OF 15-MINUTE DATA 

ii 

i 

1 

i 

2 

5 

6 

6 

6 

13 

13 

15 

16 

17 

19 

19 

22 

23 

27 

27 

30 

2 4  

47 

54 

72 

90 

106 

111 
KVB 6017-1216 



FIGURES 

Section 

1- 1 

2-1 

2-2 

2-3 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3- 7 

3-8 

3-9 

Site 2 - Residual Oi1,Field Boiler-Staged Combustion air 
(BOOS) 

Photograph of KVB Continuous Monitor for Weasuring 
Gaseous Emissions 

Schematic of Continuous Nonitor Sampling and 
Conditioning System 

Mark I11 Adsorbent Sampling System 

The Effect of Excess Oxygen on NO mission 
Site 2 - Residual-Oil-Fired Boiler 
Particulate Loading VS. Stack Excess Oxygen for 
30-day Test Location 6017-2 

Format of 15-Minute Emissions Data 

Summary of 24-Hour Average Data 

Normal-Probability Plot of 24-Hour Averages of NO 
Emissions from a Residual Oil Fired Boiler 

Log Probability Plot of 24-Hour Averages of NO 
Emissions from a Residual O i l  Fired Boiler 

Log Probability Plot of 24-Hour Averages of NO 
Emissions from a ResiduaLOi.1 Fired Boiler 

Daily Plot of NO Emissions 

Daily Plot of Excess O2 

4 

7 

10 

14 

27 

29. 

35 ' 

36 

38 

4 1  

42 

43 

44 

iii KVB 6017-1216 



TABLES 

Section 

1-1 

2- 1 

2-2 

3-1 

3-2 

3- 3 

3-4 

3-5 

3-6 

3-7 

3-8 

3- 9 

Summary of 24-Xour Average Gaseous Emissions 

Analyt ical  Instrumentation 

Schedule of Daily Events - S i t e  2 

Schedule of Ce r t i f i ca t ion  Test Events 

Instrument Spec i f ica t ions  and Performance 

Summary of Observations, Comments and Gaseous and 
Pa r t i cu la t e  Emissions S i t e  2, Residual-Oil-Fired Boiler  

Pa r t i cu la t e  Data Summary fo r  S i t e  2, Residual-Oil-Fired 
Boiler  

Summary of POM Analyses f o r  S i t e  2 ,  Residual-Oil-Fired 
miler 

S-ary of  Fuel O i l  Analyses from S i t e  2, Residual- 
Oil-Fired Boiler  

Summary of  Boi ler  Eff ic iency Calculat ions f o r  S i t e  2, 
Residual-Oil-Fired Boiler  

NO Emissions Frequency Data, S i t e  2 

Frequency Data fo r  S i t e  2 Boiler  wi th  SCA 

3 

8 

18 

20 

21 

24 

28 

31 

32 

33 

37 

40 

i v  KVB 6017-1216 



SECTION 1.0 

1.1 OBJECTIVE AND SCOPE 

The objective of this field test was to determine whether combustion 

modification techniques which demonstrated reductions in air pollutant 

emissions during short-term tests are feasible for longer periods. In addi- 

tion, boiler performance and reliability were monitored. The combustion 

modifications have previously been shown to be effective on industrial 

boilers. (Reference 1 and 2 ) .  

The program scope provided for thirty-day field tests of a total of 

seven industrial boilers with design capacities ranging from 14.65 to 73.25 MW 

output (50,000 to 250,000 lb steam/hr). This final report is for the second 

of the seven, a 26.4 MW output (90,000 15 steam/hr) residual-oil-fired boiler 

using staged combustion air and low excess air as the NOx emission control 

technology. 

During the test period,. continuous-monitor certification tests were 

perfonred concurrently with l o w  NO testing.' Emissions measured were 
X 

particulate, NO, CO 
times during the program to determine the effect of combustion modification 

on boiler .efficiency. 

CO, and 02. Boiler efficiency was measured several 2 '  

This is a final report on the thirty-day test documenting the test 

equipment, a summary of the test data, and a discussion of the data in 

relation to the control technology employed for this type of boiler. 

KVB 6017-1216 



i . 2  RESULTS 

The i n i t i a l  t a sk  of t h i s  program was t o  se l ec t  i n d u s t r i a l  bo i l e r  t e s t  

s i t e s  which f i t  the categories  s e t  f o r t h  i n  the  s ta teTent  of work. Further ,  

it was desired t o  f ind a s i t e  which had previously been t e s t ed  t o  minimize 

the  setup time and el iminate  the need f o r  extensive combustion modification 

tes t ing .  A survey of previous test sites was made t o  loca te  a res idual-oi l -  

f i r e d  bo i l e r  which employed staged combustion a i r  and low excess a i r  as  the 

NOx cont ro l  technologies.  

programs ( c i t ed  i n  the  document footnoted on the  previous page) were reviewed. 

The bo i l e r  which bes t  met the above c r i t e r i a  was se lec ted  fo r  tes t ing .  

Boi lers  which were t e s t ed  by KVB under previous 

Following t e s t  s i t e  s e l ec t ion ,  t h e  KVB continuous monitor was shipped 

t o  the s i t e  and in s t a l l ed .  Continuous-monitor c e r t i f i c a t i o n  t e s t s ,  a s  ou t l ined  

i n  Performance Specif icat ions 2 and 3 ,  40 CFR 60, Appendix B ,  were then begun. 

The 30-day f i e l d  t e s t  was begun a f t e r  t he  continuous monitor c e r t i f i c a -  

t ion  tests were completed. The t e s t  was performed according t o  "Plan fo r  

Performing Source Evaluation T e s t s  i n  Support of t he  NSPS f o r  Indus t r i a l  

Boi lers ."  Emissions of NO, CO, C 0 2  and 0 were measured continuously. Par t ic -  

u l a t e  measurements were made i n  t r i p l i c a t e  a t  t h e  s t a r t ,  midpoint and conclusion 

of the  t e s t  period. T r ip l i ca t e  p a r t i c u l a t e  measurements were a l so  made with 

the b o i l e r  i n  the  as-found condition. 

were made i n  both the  modified and as-found conditions.  

2 

Measurements of polycyclic organic matter 

The  r e s u l t s  of the 30-day test a r e  discussed i n  d e t a i l  i n  Section 3.0. 

Table 1-1 is a summary of the  2 4 - b ~  averages of gaseous emissions 

compiled from the  analyzer s t r i p  char t  recordings and p l an t  steam flow 

charts .  An analysis  of the f i e l d  test da t a  w a s  prepared. 

p l o t  of 24-hour averages is presented i n  Figure 1-1 f o r  the  low NO condition. 

The mean value fo r  the NO i s  100 ng/J with a geometric dispers ion of 1.12.  

A log-probability 

X 
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TABLE 1-1. SLMMARY OF 24-HOUR AVERAGE GASEOUS EMISSIONS 

SITE 2 ......................................... ~ ~ ~ ~ * ~ * ~ * ~ . ~ ~ ~ ~ . * * * . * ~  
* a  24 *OUR D A T A  .. .. D n T  S 7 A C R  G A S  C O N C E N T P A I I O N  .. .. .. .. 02 CO2 NO h 0  hO .e 
0 .  LOLO VOLX VOLX C P * V  PPMV N G I J  ** ................................................................ 

8 - 7  1 9 7 .  * *  
** DATE 71ME m*lH R E A S  M L A S  M E A S  3x0: .. 
0 .  .. .. .. .. .. 
b. .. .. .. .. .. 
0.  

e. .. 
0.  .. .. 
.e 
.a 
e. .. .. 
* 8  
e. .. .. 
a. 
.e .. .. .. .. .. .. .. 

~~ 

3/1Y/19 15.2 
3/15/79 16.0 
3/16/79 13.4 
3/17/19 15.3 

5/19/19 16.5 
3/20 119 Ib.7 
3/21/19 lb.b 

3/18/7* 18.1 

. .~ 
j/Zz/io 16.5 
3 / 2 3 / 1 9  16.5 
3/24/79 Ib.4 
3 / 2 5 / 1 9  16.3 
3/26/79 Ib.4 
3/27/19 1b.b 
3 / 2 8 / 1 9  lb.6 
3 / 2 9 I 1 9 11.2 
3/30179 12.9 
1/31/79 13.9 
1 I  1/79 13.6 
I /  2 / ? 9  lS.1 
1/ 3/79 16.1 
a t  ai79 16.0 
4/ 5/79 16.3 
4/ 6 / 1 9  1b.b 
0 1  7/79 17.2 
1/ 8 / 1 8  Z0.b 
1/ 4 / 1 9  20.1 
1/10/19 17.8 
1/11/19 13.9 
1/12/79 1f.S 
1/11/79 19.2 
1/14/19 18.5 

1/16/79 19.5 
1/ 11/19 lT.0 
1 /18 /19  18.8 

1 / 1 5 / 1 9  1a.e 

8.7 
9.0 
8.S 
8.1 
8.1 
1.1 

7.5 
7.6 

7.9 
8.5 
8.0 
7.4 
1 .9 

10.5 
10.5 
10.1 
10.8 

9 .2  
8.1 
8.S 
7.3 
1.1 
6.n 
6.1 
b-3 
b e 8  
10.1 
8.1 
8.8 
6.7 
1.2 
7.4 
?.T 
7.9  
q.2 

7.b 

7.b 

-. 
9.2 

10.9 
11.9 
10.5 
11.4 
12.b 
11.4 
10.1 
10.1 
0.8 
9.6 
9.9 
10.4 
10.4 

8.4 
1.9  
8 . 3  
7 . 7  
8.9 
9.9 

10.1 
10.1 
10.1 

10.5 
10.6 
10.5 

0.2 
9.6 
e.3 
10.1 
10.0 
10.1 
10.0 
9.9 
9.1 

10.4 

lbl, 
181. 
163. 
IS?. 
196.  
162. 
152. 
132. 
121. 
119. 
132. 
135. 
132. 

266. 
274. 
236, 
220.  
2 1 3 .  
219. 
209. 
175. 
1 6 3 .  
160. 
182.  
195. 
183. 
1SI. 
160. 

0. 
216. 
220. 
214. 
19b. 
163. 
176. 
lb5. 
160; 
I-. 
205. 
229. 
230. 
218, 
231. 
234. 
229. 
218. 

151. 
130.  
121. 
151. 
121.  
112. 
0 1 .  
9 0 .  
8 8 .  
100. 
107,  
101.  

8 3 .  
90. 

0.  
119. 
121. 
118 .  
108.  

90 .  
97. 
91. 
84. 

1 0 1 .  
113. 
126. 
127, 
120. 
127. 
129. 
126. 
120. 
127. ~~ 

-~ . .  - . 120. - ~~ 117. 19P. 105. 
1/19/79 Ib.7 i z i .  lea.  101. ................................................ o.............. 

.. .. 
a. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
0. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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1.3  CONCLUSIONS 

Based on the r e s u l t s  of t h i s  30-day f i e l d  t e s t ,  severa l  important 

conclusions can be drawn. 

1. Staged combustion a i r  (SCA) is an e f f ec t ive  NOX cont ro l  technology 
fo r  res idua l -o i l - f i red  bo i l e r s .  Staged combustion a i r  was achieved 
by removing one burner from serv ice  i n  a t r i angu la r  burner pa t t e rn .  
Removing one burner from serv ice  r e su l t ed  i n  an NO emission 
l e v e l  of 100 ng/J (178 ppm a t  3 percent 0,, d r y ) .  
re2resents  a reduction of approximately 23 sercent  from the  
condition where a l l  burners a r e  f i r i n g .  All burners f i r i n g  
produce NO emis.sions of 130 ng/J (232 ppm a t  3 percent  0 dry). 
It was not  poss ib le  t o  operate  t h e  e n t i r e  t e s t  with one &mer 
out  of se rv ice  due t o  S team demand. A s  a r e s u l t ,  the  average 
NO emission l e v e l  f o r  the 30-day t e s t  was 110 ng/J 1196 porn a t  
3 percent 02, dry). 

Operation of the  b o i l e r  i n  t h e  low NOx mode r e su l t ed  i n  48 
percent higher pa r t i cu la t e  emissions than did normal operation. 
The p a r t i c u l a t e  emission l e v e l  with all burners f i r i n g  was 
25.6 ng/J (0.0594 lb/106 B t u )  , while the low NOx mode with 
one burner ou t  cf  service r e su l t ed  i n  37.8 ng/J (0.0878 l b /  
106 B t u ) .  

Boi ler  operat ion with one burner ou t  of service resul ts  i n  reduced 
capaci ty  f o r  t h e  b o i l e r  due t o  o i l  supply pressure l imi ta t ions .  
In  order  t o  operate  a t  f u l l  capaci ty  with two burners ,  new O i l  

t i p s  would be required. 

The continuous-monitor system u t i l i z i n g  an ex t r ac t ive  sample 
system provided accurate ,  r e l i a b l e  data.  The NO analyzer was 
o u t  of se rv ice  f o r  two days during the  durat ion o f . t h e  t e s t .  
Co analyzer was out  of se rv ice  23 days during t h e  same period. 

POM measurements showed a s l i g h t  decrease when operat ing i n  t h e  
low NOx mode. 
7.6 C11.36 pg/m and 4.6 <9.7 pg/m 

This l eve l  

2 .  

3 .  

These were not ava i lab le  f o r  this test. 

4. 

The 

5 .  
Total  W M  i n  t h e  ba e l i n e  condition were 3 .  In t h e  low NO, mode. 

5 KVB 6017-1216 



SECTION 2 . 0  

INSTRUMENTATION AND PROCZDUFES 

This sec t ion  ?resents  a descr ip t ion  of the instr .mentat ion used Co 

measure the gaseous and pa r t i cu la t e  emissions, the t e s t  procedures, the  

techniques f o r  ce r t i fy ing  t t e  continuous monitor, and a descr ip t ion  of the 

bo i l e r  tes ted .  

2.1 EMISSIONS MEASUREiNENT INSTRUMENTATION 

The emissions measurements were made using a continuous monitor 

The ana ly t i ca l  instrumentation and fabricated by KVB for  t h i s  program. 

sample handling equipment a re  contained i n  a cabinet  1.2 m wide x 0.76 m 
deep x 183 m high (48"W x 30"D x 72'"). 

monitor is shown i n  Figure 2-1. 

with the  ana ly t i ca l  instruments l i s t e d  i n  T a b l e  2-1. 

A photograph of the  continuous 

Gaseous emission measurements were made 

Tota l  pa r t i cu la t e  measurements were made using an EPA Method 5 sampling 

t r a i n  manufactured by Western P rec ip i t a t ion  Division of Joy Manufacturing 

Company. Samples fo r  measurement of polycycl ic  organic matter (POW were 

obtained using an XRD-2 module supplied by Ba t t e l l e  Columbus Laboratories. 

These modules were returned t o  Ba t t e l l e  for  analysis  following the  test. 

2 . 1 . 1  Gaseous Emissions 

The continuous monitor i s  equipped with ana ly t i ca l  i n s tnmen t s  t o  

measure concentrations of NO, CO, C02, and 02. The sample gas is delivered 

t o  the  analyzers a t  the proFer condition and flow r a t e  through the  sampling 

6 KVB 6017-1216 
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NOX 

F i g u r e  2-1. Photograph of KVB Continuous Monitor f o r  Measuring 
Gaseous Emissions 
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TABLE 2-1. ANALYTICAL IXSTRUMENTATION 

Emission Species Manufacturer 
Measurement 

Method Model No. 

Nitrogen Oxides 

Oxygen 

Carbon Dioxide 

Carbon Monoxide 

Opacity 

~ ~ ~ ~~ 

Therno Electron Chemiluminescent 1 0 A  

Bechan instrument Polarograpnrc 742 

Horiba Instrumenc NDIR PIR-2000 

Horiba Instrument NDIR PIR-2000 

Dynatron Transmissometer 1100 

8 KVB 6017-1216 



and conditioning system shown schematically in Figure 2-2 .  A probe with a 

0.7-micrometer sintered stainless s:eel.filter was installeZ in the stack to 

sample the flue gas. 

strumentation. 

A. Nitrogen Oxides-- 

The following paragraphs describe the analytical in- 

The oxides of nitrogen monitoring instrument used was a Thermo EleC- 
tron chemiluminescent nitric oxide analyzer. The operational basis of the 

instrument is the chemiluminescent reaction cf NO and 0 to form NO in an 

excited state. 

their ground state. The resulting chemiluminescence is monitored through 

an optical filter by a high sensitivity photomultiplier tube, the output of 
which is electronically processed so it is linearly proportional to the NO 

concentration. 

3 2 
Light emission results when excited NO nolecules revert to 

2 

Air for the ozonator is drawn from ambient through an air dryer 

and a lo-micrometer filter element. Flow control for the instrument is accom- 

plished by means of a small bellows pump mounted on the vent of the instru- 

ment downstream of a separator which insures that no water collects in the 

pap. 

The'basic analyzer is sensitive only to NO molecules. To measure 

NOX (i.e., NO + NOZ), the NO 
by a converter which is included with the analyzer. The conversion occurs 

as the gas passes through a thermally insulated, resistance heated, stain- 

less steel coil. 

gas are reduced to NO molecules, and the analyzer then reads NOx. NO is 2 
obtained by the difference in readings obtained with and without the con- 

verter in operation. 

is first converted to NO. This is accomplished 
2 

With the application of heat, NO2 molecules in the sample 

Soecifications 

Accuracy: 1 percent of full scale 

Span drift: 

Zero drift: 

2 1 percent of full scale in 24 hours 

2 1 pprn in 24 hours 

9 KVB 6017-1216 
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Power requirements: 115 2 10V. 60 Hz, 1000 w a t t s  

Response: 

output:  4 t o  20 ma 

Sens i t i v i ty :  0.5 pprn 

Linear i ty:  2 1 percent of f u l l  s ca l e  

Vacuum detector  operation 

Range: 2 .5 ,  1 0  2 5 ,  100, 250, 1000, 2500, 10,000 ppm F.S. 

Only the NO concentration w a s  measured during t h i s  program. Ijecause 

90 percent of F.S. i n  1 sec (NO.. mode); 0 . 7  sec (NO mode) ., 

of the  added complexity of heated sample l i n e s  and con t ro l l e r s  necessary 

for  measuring NO2 and the  small percentage of NO2 i n  t he  f lue  gas, based 

on previous t e s t s  (Reference 1, 2 and 3)  EPA decided t h a t  only NO measuement 

was necessary. Therefore, an unheated sample l i n e  was i n s t a l l e d  and the  

moisture was removed from the  sample gas by a dropout f l a sk  and a re f r igera ted  

condenser. 

a. Carbon Monoxide and Carbon Dioxide-- 

Carbon monoxide (CO) and carbon dioxide (CO2) concentrations were 

measused by Horiba Instruments PIX-2000 short-path-length nondispersive 

infrared analyzers. These instruments measure the  d i f f e r e n t i a l  i n  in f ra red  

energy absorbed from energy beams passed through a reference c e l l  (containing 

a gas selected t o  have minimal absorption of in f ra red  energy i n  t he  wave 

length absorbed by the  gas component of i n t e r e s t )  and a sample c e l l  through 

which the  sample gas flows continuously. The d i f f e r e n t i a l  absorption appears 

as  a reading on a sca l e  of zero t o  100 percent and is then r e l a t ed  t o  the  

concentration of the  species  of i n t e r e s t  by ca l ib ra t ion  curves supplied with 

the  instrument. A l i nea r i ze r  w a s  supplied with the CO analyzer t o  provide a 

l inear  output over the  range of i n t e r e s t .  

analyzer are zero t o  500, zero t o  1000, and zero t o  2000 ppm, and the  ranges 

f o r  the  C02 analyzer are zer3 t o  5 ,  zero t o  10 ,  and zero t o  20 percent.  

The operat ing ranges f o r  t h e  CO 

Specif icat ions 

Accuracy: 1 percent of f u l l  s ca l e  

Repeatabil i ty:  2 0.5 percent of f u l l  sca le  
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Zero d r i f t :  f 1 percent of f u l l  s ca l e  i n  24 hours 

span &rift: f 1 percent of f u l l  s c a l e  i n  24 hours 

Response time se lec tab le :  90 percent  of f u l l  sca le  i n  0 . 5 ,  1 . 2 ,  3 .  
o r  5 seconds 

Power requirements: 115 VAC k 10 percent ,  60 Uz 

Wannup time: 30 minutes 

output:  0-10 M v  

C. Oxygen-- 

A Beckman Model 742 oxygen analyzer  w a s  used. t o  continuously deter-  

mine :he oxygen concent of the f l u e  gas sample. The oxygen measuring element 

concains a s i l v e r  anode and gold cathode t h a t  a r e  protected from the  sample 

by a t h i n  membrane of Teflon. An aqueous KCl solut ion is retained in t h e  

sensor by the  nembrane and serves  a s  an e l e c t r o l y t i c  agent. As Teflon i s  

permeable t o  gases,  oxygen w i l l  d i f fuse  from the  sample t o  t h e  cathode i n  

the following oxidation-reduction reac t ion :  

Cathode react ion:  0 + 2H20 + 4e -t 40H 2 

Anode react ion:  4Ag + 4C1 * 4AgC1 + 4 e  

With an appl ied p o t e n t i a l  between the  cathode and anode, oxygen w i l l  

be reduced a t  the  cathode, causing a cu r ren t  t o  flow. The magnitude of t h i s  

c - x r e n t  i s  proport ional  t o  t h e  p a r t i a l  p ressure  of oxygen present  in t h e  

sample. The hs t rvmen t  has operat ing ranges of zero t o  1 percent ,  zero t o  

1 0  percent ,  and zero t o  25 percent oxygen. 

Spec i f ica t ions  

Accuracy: 

Sensor s t a b i l i t y :  C 1 percent of f u l l  s c a l e  per 24 hours 

Response time: 90 percent i n  20 seconds 

C 1 percent of f u l l  scale or C 0.05 percent 02, 
whichever i s  g rea t e r  

output:  0 t o  10 Mv 
Power requirement: 120 k 10 VAC, 60 Ilz 
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2.1.2 Pa r t i cu la t e  Emissions 

Pa r t i cu la t e  samples were taken from por t s  on the v e r t i c a l  s ide  of the 

rectangular duct a t  the  bo i l e r  ou t l e t .  The bo i l e r  had no port .  Four p o r t s  

were located 0.28 m (11 inches) apar t  up the  s ide  of the  duct. The samples 

were taken using a Joy Manufacturing Company portable  e f f luen t  sampler. This 

system, which meets the  EPA design spec i f i ca t ions  f o r  Test  Method 5 (Cetermination 

of Par t icu la te  Emissions from Stat ionary Sources, Federal Regis ter ,  Volume 42, N o .  

160, page 41754, August 18,  19771, i s  used t o  perform both the  i n i t i a l  ve loc i ty  

t raverse  and the  pa r t i cu la t e  sample co l lec t ion .  Dry pa r t i cu la t e s  a re  co l lec ted  

in  a heated case t h a t  contains,  f irst ,  a cyclone t o  separate p a r t i c l e s  l a rge r  

than 5 microns and, second, a 100-nun glass - f iber  f i l t e r  f o r  re ten t ion  of 

p a r t i c l e s  as s m a l l  a s  0.3 micrometer. 

i n  a t r a i n  of four Greenburg-Smith impingers i n  a ch i l l ed  water bath. 

2.1.3 Polycyclic Organic Matter (POW Emissions 

Condensible pa r t i cu la t e s  a re  co l lec ted  

Pa r t i cu la t e  and gaseous samples f o r  ana lys i s  of POM were taken a t  t h e  

sample por t  used for Method 5 par t i cu la t e  tests. The sampling system is a 

modified Method 5 sampling t r a i n  developed by Ba t t e l l e  Columbus Laboratories. 

A combination of conventional f i l t r a t i o n  with co l lec t ion  of organic vapors by 

means of a high-surface-area polymeric adsorbent (XAD-2) has proved t o  be highly 

e f f i c i e n t  for' co l lec t ion  of a l l  but  t he  more v o l a t i l e  organic species .  

modified sampling system cons is t s  of the  s tandard EPA t r a i n  with the  adsorbent 

sampler (Figure 2-3) located between the  f i l t e r  and the  impingers. With this 

system, f i l t e r a b l e  p a r t i c u l a t e  can be determined from the  f i l t e r  catch and 

the  probe wash according t o  Method 5; the  organic mater ia l s .present  can be 

determined from the  analysis  of t he  f i l t e r a b l e  pa r t i cu la t e  and the  adsorbent 

sampler catch. 

the dry-gas meter, and t h e i r  contents are discarded. 

. .  

The 

The impingers a re  only used t o  cool  t he  stream and p ro tec t  
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2 . 1 . 4  Opacity Measurement 

Stack opacity was measured w i t h  a Dynatron Model 1100 Opacity Monitor- 

ing System. The Model 1100 opacity monitor is a double pass transmissometer 

which measures the l i g h t  transmittance through a f lue  gas. The t ranscs iver  

u n i t  contains the  l i g h t  source,  t h e  de tec tor ,  and e lec t ronic  c i r c u i t r y .  A 

r e f l ec to r  is mounted i n  the  end of a s l o t t e d  probe which is  at tached t o  the 

t ransceiver  and is inser ted in to  a scack or  duct through a conventional s tack 

sampling por t .  The probe causes negl igible  flow disturbance, and an a i r  purge 

keeps the op t i ca l  window and r e f l e c t o r  clean. The t ransce iver  out2ut i s  

transmitted t o  a portable  control  un i t  which displays e i t h e r  opacity or 

op t i ca l  density automatically correlated from differences between the  path 

length of the transmissometer and t3e  mean diameter of the  s tack ouc le t .  

Specif icat ions 

Peak spec t r a l  response: 500 t o  600 nm 

Mean spec t r a l  response: 500 t o  600 nm 

Relative response: < 10 percent 

Angle of view: < 4 degrees 

Angle of project ion:  < 2 degrees 

Cal ibrat ion e r ro r :  < 2 percent 

Response time: 1 second 

Zero d r i f t :  < 1 percent (24 hours) 

Cal ibrat ion d r i f t :  < 1 percent (24 hours) 

Operational test period: 168 hours 

0utpJt :  0 t o  1 VDC 

Power requirements: 115 VAC/60Hz 

Temperature range: 40'F t o  125°F 

Weight: 27 pounds (approximate) 

The t ransceiver  lenses  a re  cleaned d a i l y ,  and an air  purge is used t o  

keep the  lenses  f r e e  of d i r t  while inser ted  i n  the  stack. 
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2.2 BOILZR DESCRIPTION AND CHARACTERISTICS 

The bo i l e r  a t  S i t e  2 was manufactured by Babcock and Wilcox i n  1935. 

It i s  an i n t e g r a l  furnace watertube b o i l e r  with an o r ig ina l  ra ted  capacity of 

26.4 LW (90,000 lb steam/hr).  The cur ren t  top load capabi l i ty  of 79,000 l b  

steam/hr i s  l imited by the  fan. The furnace w a l l  cons i s t s  of watertubes 

76 mu ( 3  inches) i n  diameter spaced 260 m (10.25 inches) on centers .  The 

wall exposure between the  tubes cons i s t s  of re f rac tory ;  the  furnace was 

rebricked i n  1972. The bo i l e r  opera tes  a t  a nominal steam pressure of 

2.2 MPa (320 ps ig)  and a steam temperature of 493K (428OF). 

I 

The bo i l e r  i s  f i r e d  with three B&W steam-atomized burners arranged 

in  a triangular pa t t e rn  with the  top  burner spaced directly above the  center  

of the  lower two burners. The v e r t i c a l  spacing is 0.91 m (36 inches) ;  the  

horizontal  spacing is  0.94 m (37 inches) .  The o i l  guns use a B&W Y-jet steam 

atomizer with the  steam pressure a t  t he  burner nominally 0.24 ,Wa (35 p s i )  

g rea te r  than the  o i l  pressure.  The b o i l e r  f i r e s  No. 6 o i l ,  and the  temperature 

of the  o i l  a t  the burner was a p p r o x h t e l y  367K (ZOOOF). The nominal o i l  

pressure a t  top load w a s  0.58 MPa ( 8 5  p s i ) .  The b o i l e r  i s  o u t f i t t e d  with a 

tubular  a i r  heater  t o  preheat t he  combustion a i r .  

The test b o i l e r  was s i t ua t ed  i n  the  main power p l an t  of a chemical 

process p l an t  and w a s  one of four b o i l e r s  used f o r  supplying process steam. 

The NO cont ro l  technology employed a t  t h i s  t e s t  s i te  w a s  staged combustion 

air, which w a s  shown previously t o  be e f f ec t ive  f o r  reducing NOx emissions 

from this boi le r .  

burner ( 4 1 )  from service. This does not  upset t he  symmetry of the  furnace 

because of the  t r i angu la r  arrangement of t he  burners. By terminating t h e  

fue l  flow t o  the  #1 burner and leaving the a i r  r e g i s t e r  100 percent open, 

the excess a i r  t o  the ac t ive  burners w a s  reduced t o  two-thirds of its o r i g i n a l  

value with a l l  burners i n  serv ice ,  because the  remaining one-third of the  a i r  

w a s  in jec ted  through the  out-of-service burner port .  When f i r i n g  with one 

burner ou t  of se rv ice ,  t he  m a x i m u m  steam flow possible  w a s  17.6 MW thermal 

K 

Staged combustion w a s  achieved by removing the  upper 
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Output (60,000 l b / h r ) .  

A m a x i m u m  f u e l  pressure of 0.689 MPa (100 psi)  was ava i lab le  which, coupled 

with the  o i l  gun o r i f i c e s ,  l imited t h e  f u e l  flow. 

The load was r e s t r i c t e d  t o  t h i s  value by f u e l  pressure.  

2 . 3  DAILY TEST ACTIVITY 

This sec t ion  descr ibes  the  da i ly  tes t  a c t i v i t y  a t  S i t e  2 following the  

monitor c e r t i f i c a t i o n  t e s t s .  The schedule of monitor c e r t i f i c a t i o n  t e s t  

events i s  presented i n  Section 3-1. A schedule of d a i l y  events i s  presented 

i n  Table 2-2 .  

The Cata from the gaseous analyzers  (NO, CO, CO and 0 ) were 2 '  2 
continuously recorded on s t r i p  cha r t  recorders .  Gaseous da t a  were read f i v e  

times d a i l y  and recorded on the  form shown i n  Figure B-6, Appendix 3. These 

data  were subsequently used fo r  v e r i f i c a t i o n  of the  da ta  reduced from the  

s t r i p  cha r t s  f o r  analysis .  Boiler operat ing da ta  were recorded pe r iod ica l ly  

by KVB personnel. Daily cha r t s  of steam flow f o r  t he  e n t i r e  t e s t  period 

were provided by the b o i l e r  operators .  The s t r i p  c h a r t  recorders  recorded 

gaseous emissions 24 hours per day, 7 days per  week. N o  con t ro l  room da ta  

were recorded on weekends; however, the  technician d id  c a l i b r a t e  the  

instruments on the  weekend. 

Dai ly  t a sks  consis ted of (1) instrument ca l ib ra t ion  and recording of 

cont ro l  room and emissions da ta ;  ( 2 )  consul ta t ion  with boiler operators  

regarding b o i l e r  operat ion in the l o w  NO mode: ( 3 )  per iodic  maintenance of 

instruments and sample system; ( 4 )  v i sua l  inspect ion and troubleshooting of 

the sampling system and instrumentation console; and (5) procuring suppl ies  

and equipment for the  p a r t i c u l a t e  and Method 7 tests. 

X 
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0845 

0300 

1000 

TABLE 2 - 2 .  SCEEDULE OF DAILY EVEITS - SITE 2 

Time Event 

OS00 Cal ib ra t e  ( ze ro  and span) gaseous 

analyzers  (NO,  C 0 2 ,  CO, and 02). 

Record gaseous emissions da ta .  Xecord 

b o i l e r  c o n t r o l  room da ta .  Consult with 

opera tors  concerning b o i l e r  operation. 

Ca l ib ra t e  opac i ty  monitor. 

Perform d a i l y  systems checkout. 

Ca l ib ra t e  and record gaseous emissions 

da ta .  

1200 

1400 

1600 

1700 

Cal ib ra t e  and record gaseous emissions 

data .  Record c o n t r o l  room da ta .  

Ca l ib ra t e  and record gaseous emissions 

data .  

Ca l ib ra t e  and record gaseous emissions 

da ta .  Record c o n t r o l  room da ta .  

Ca l ib ra t e  ana lyzers  p r i o r  t o  departing 

p l a n t .  

systems and b o i l e r  operat ion.  Leave 

i n s t r u c t i o n s  with operators .  

Perform v i s u a l  check of sampling 
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SECTION 3.0 

TEST RESULTS 

T h i s  sect ion s u m  izes the  emission and ef f ic iency  da ta  c o l l  :ted on 

the residual-oi l - f i red boi le r .  

bo i l e r  was staged combustion a i r .  The b o i l e r  w a s  t e s t ed  i n  t he  as-found 

condition i n i t i a l l y  and i n  the  low NOxmode fo r  32 days. 

No. 6 fue l  o i l .  The r e s u l t s  presented herein summarize the  gaseous and 

pa r t i cu la t e  emissions da t a ,  e f f i c i ency ,  and present  conclusions f o r  t he  

bo i l e r  operating under low NO conditions for extended duration. 

The NOx con t ro l  technology employed on t h i s  

The b o i l e r  f i r e s  

X 

3 .1  CONTINUOUS-MONITOR CERTIFICATION TESTS 

The continuous monitor described i n  the  previous sec t ion  w a s  used 

t o  measure the  b o i l e r  gaseous emissions. Following shipment t o  t h e  t e s t  

s i t e ,  t h e  monitoring system w a s  i n s t a l l e d  and c e r t i f i c a t i o n  t e s t a  performed 

i n  accordance with Performance Spec i f ica t ions  2 (PS2) and 3 (PS3). 40 CFR 60, 

Appendix B (reproduced here a s  Appendix D). This appendix e s t ab l i shes  

minimum performance spec i f ica t ions  t h a t  t h e  NO monitoring system must meet 

i n  terms of e ight  parameters: accuracy, ca l ib ra t ion  e r r o r ,  2- and 24-hour 

zero d r i f t s ,  2- and 24-hour ca l ib ra t ion  d r i f t s ,  response time, and operat ional  

period. 

The continuous-monitor system was i n s t a l l e d  and instruments were 

i n i t i a l l y  ca l ibra ted  on March 13,  1979. The following day the  monitor 

performance c e r t i f i c a t i o n  began. A d a i l y  event schedule f o r  the  ce r . t i f i ca t ion  

t e s t s  i s  presented i n  Table 3-1. 

The performance of the  continuous monitor i s  summarized i n  T a b l e  3-2. 

Also shown i n  the  t ab le  a r e  the  monitor spec i f i ca t ions  extracted from PS2 and 

PS3. Included i n  t h i s  t ab le  is the  performance of the  CO analyzers which i s  
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TILBTLE 3-1. SCHEDULE OF CERTIFICATION TEST EWNTS 

3/14/79 

3/15/79 

3/15/19 

3/15/19 

3/15/79 

3/15/19 

3/15/79 

3/15/79 

3/16/79 

3/16/19 

3/16/19 

3/16/79 

3/16/79 

3/11/79 

3/18/19 

1/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/19 

3/19/79 

3/19/19 

3/19/79 

3/20/79 

3120/19 

3/20/19 

3/20/19 

3/10/19 

3/21/79 

4/19/19 

1000 

1000 

1200 

1400 

1600 

1800 

2000 

1000 

1200 

1400 

1600 

1800 

1000 

1000 

1000 

1000 

1050 

1150 

1200 

1250 

1355 

1400 

1455 

1555 

1600 

1655 

1155 

1800 

1855 

1000 

1100 

1200 

1400 

1500 

1000 

4930 

I n l t i a l  24-hour zero and span reading. 

I n i t i a l  2-hour zero and PPM reading. 

lsc 2-hour  zero and span d r i f t  ~ n t .  

2nd 2-hour zero and span &if: win=. 
3rd 2-hour zero and span d r i f t  p i n = .  

4th 2-hour  zero m d  s p a  d r i f t  point. 

5th 2-hour zero and 5pm d r i f t  point .  

1st 24-hour zero and c a l i b r a t i o n  d r i f t  
point. I n i t i a l  2-hour zero and callbra- 
t i o n  readinq - 2nd day. 

6th 2-hour zero and S P M  & i f t  po in t .  

7 th  2-hour zero md span dr l f t  po in t .  

8th 2-hour rom and span d r i f t  point .  

9th 2-hour zero and spm drift point. 

2nd 24-hour zero and c a l i b r a t i o n  d r i f t  
pint. 
3cd 24-hour zero and solibration d r i f t  
po in t .  

4th 24-Mur zero and c a l i b r a t i o n  d r i f t  
point. 

5th 24-hour = e m  and cnlibracion drift point .  

1 s t  s*t of r e l a t i v e  ac-acy ammulea taken. 

2nd sat  of relative accuracy samploa tam. 

lo th  2-hour zero and s p a  d r i f t  poinr. 

3 r d  s e t  of  relative accuracy rawlea taken. 

4th set of ro1arivc *c-acy ramplea t*ken. 

11th 2 - h . 3 ~ ~  rem and span d r i t t  point. 

5th sat  of r e l a t i v e  accuracy samples taken. 

6th set  of relntlvs ascuracy Samples taken. 

12th 2-hour rem and span d r i f t  point .  

7th ,*t Of re1ativ.3 accuracy samples taken. 

8& ,et Of relative accuracy *amp1es t*en. 

13th I-hour zero and span d r i f t  po in t .  

9th I O t  Of relative ac-*cy .amplea raken. 

6th 26-hour zero and CalLbraCion drift  
point. 

Ins-nc r*spnaa cima tests. 

14th 2-hour zero and span drir t  point. 

15th 2-M- Zero and 9pM d r i f t  point. 

Calibration arm= deteemination. 

7th a d  final 24-hour zero atla calibration 
d r i f t  point. 

Rilative accuracy samples taken, 3/19 
series dun l i sa r sd .  
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TASLE 3 - 2 .  INSTRVYLST S?ECIFIC;ITIONS AND ?ZWO?JGil<CS 

Parameter Spec i f ica t ions '  

A .  Therm Electron Ser ies  10  NOx Analyzer 

1. Accuracy - ' 20% of mean r e f .  value 
2 .  Cal ibra t ion  e r r o r  m i d  5 5% c a l  gas value 

3. Zero d r i f t  (2-hour1 2% of span 
4 .  Zero d r i f t  (24-noUr) 2% of span 
5.  Cal ibra t ion  d r i f t  (2-nour) 2% of span 
6 .  Cal ibra t ion  d r i f t  (24-hour) 2.5% of span 
7 .  Response time 1 5 m i n u t e  maximum 
8 .  Operational per iod 168. hour minimum 

Horiba Instruments PIR 2000 C02 Analyzer 

1. Zero d r i f t  (2-hour) 5 0.4 p c t  C02 
2.  Zero d r i f t  (24-hour) <- 0.5 p c t  CO2 
3. Cal ibra t ion  dr i f t  (2-hour) < 0.4 p c t  C02 
4.  Ca l ibra t ion  d r i f t  (24-hour) < 0.5 pct CO2 
5. Response t i m e  10 minutes 
6. Operational per iod  168-hour minimum 

h i o h  5 5% of c a l  ?as value 

B. 

C . .  Beckman Instruments xodel 742 O2 Analyzer 

1. Zero d r i f t  [2-hour1** 5 0.4 pCt 0 2  
2. Zero d r i f t  (24-hour)** 5 0.5 p c t  0 2  
3. Ca l ibra t ion  d r i f t  (2-hour) 5 0.4 p c t  0 2  
4. Cal ibra t ion  d r i f t  (24-hour) 5 0.5 p c t  0 2  
5. Response t i m e  10  minutes 
6. Operational per iod  1 6 S h o u r  minimum 

D. Horiba Instruments P I R  2000 CO Analyzer 

1. Cal ibra t ion  e r r o r  mid 5 5% of cal gas value 
high 5 5% of cal gas  value 

2. Zero d r i f t  (2-hour) 2% of span 
3. Zero d r i f t  (24-hour) 2% of span 
4. C a l i b r a t i o n . d r i f t  (Z-hour) 2% of span 
5. Cal ibra t ion  d r i f t  (24irour) 2.5%'of  span 
6. Response time 1 5 4 n u t e .  m a x i m u m  
7. Operational pe r iod  168-hour m i n i m u m  

Pcrfo.mance 

8 . 7 2 %  
4.304 
3.40% 
0.88% 
1.68% 
1.68% 
1.08% 
5.5 sec.  

0 %  
0.04% 
0.13% 
0.34% 
4 . 2  sec. 

DNA 
DNA 
0.09 
0.25% 

10.1 sec. 

4.8% 
1.4% 
0.12% 
0.23% 
0.17% 
0.39% 
0 . 5  sec. 

*Performance spec i f i ca t ions  from 40 CIX 60, Appendix B, reproduced here 
as Appendix D. 

**Instrument has  no zero  adjustment. 
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not covered by the  performance spec i f i ca t ion .  The CO analyzer is used t o  

monitor the  combustion condi t ions i n  t h e  b o i l e r  s ince it i s  a very sens i t i ve  

ind ica tor  of combustion performance. Tables C-1 through C-18, Appendix C ,  

show the  performance of each of the ana lyzers  fo r  the c e r t i f i c a t i o n  tests. 

The data  presented i n  T a b l e  3-2 show analyzers i n  t he  continuous 

monitor be t te red  the  performance spec i f i ca t ion  values f o r  each parameter 

fo r  each instrument. 

C e r t i f i e d  ca l ib ra t ion  gases were obtained f rom S c o t t  Environmental 

Technology Inc. The ca l ib ra t ion  gases included 50 percent and 90 percent  

span gases f o r  the  NO, CO CO, and 0 analyzers ,  and a zero gas. I n  addi- 

t i on  t o  the c e r t i f i e d  ana lys i s  suppl ied by the  vendor, sample f l a sks  were 

taken f o r  each ca l ib ra t ion  gas and s e n t  t o  an independent laboratory f o r  

ana lys i s .  

2 '  2 

Relat ive accuracy tests f o r  t h e  NO analyzer were performed a s  out l ined  

i n  PS2 using EPA Reference Method 7 (phenoldisulfonic  ac id  [PDS] co lor imet r ic )  

a s  the  standard. Nine sets of three PDS f l a s k s  were co l l ec t ed  a t  one-hour 

i n t e r v a l s  a t  the  beginning and end of t h e  30-day test per iod.  A t  the  

f i f t e e n t h  day, an abbreviated s e r i e s  o f  s i x  f l a sks  were taken. A l l  sample 

f lasks  were returned t o  an independent laboratory f o r  ana lys i s .  The r e s u l t s  

of the r e l a t i v e  accuracy determination a r e  shown i n  Tables C-17 and C-18 f o r  

the start and end of the 30-day t e s t s .  Both t e s t s  showed t h a t  the  NO i n s t ru -  

ment grea t ly  be t t e red  the accuracy requirements of PS2. The r e l a t i v e  accuracy 

of the Thermo Electron NO analyzer was about 8 percent based on the  f i r s t  t e s t  

series and about 10.5 percent  based on the  f i n a l  t e s t  s e r i e s .  The r e l a t i v e  

accuracy requirement published in PS2 is 5 20 percent  of mean reference value. 

3.2 RESIDUAL-OIL-FIRED BOILER TESTS 

The continuous monitor was i n s t a l l e d  by KVB personnel on March 13, 1979, 

a t  S i t e  2 ,  a res idua l -o i l - f i red  water tube boiler. A s i n g l e  unheated 9.5 mm 

(3/8-inch) nylon sample l i n e  w a s  s t r u n g  from the  duct  downstream of the 

combustion air  preheater  t o  the  continuous monitor. A s i n g l e  s t a i n l e s s  s t e e l  

f i l t e r  w a s  i n s t a l l e d  on the cen te r l ine  of the  duct. P a r t i c u l a t e  samples were 

taken from three p o r t s  on the  s ide  of the duct. 
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The bo i l e r  was i n i t i a l l y  t e s t ed  i n  t h e  as-found condition on 

March 15, 1979. The b o i l e r  load during t h i s  t e s t  was 1 6 . 1  MW thermal input  

(55 ,000  lb steam/hr).  A l l  burners were i n  serv ice  a t  t h i s  time. 

Following the  t e s t s  i n  the  as-found condi t ion,  b o i l e r  operat ion was 

adjusted,  under KVB supe--vision, t o  the  low NO configuration. The top 

burner i n  the  t r iangular  arrangement was taken out  of service.  All a i r  

r eg i s t e r s  remained 100 percent open. 

X 

T r ip l i ca t e  Method 5 p a r t i c u l a t e  tests were completed a f t e r  b o i l e r  

operation i n  the  low NOx mode s t ab i l i zed .  

under low NO operation were a l so  made a t  the  end of the 30-day t e s t  period. 

Method 5 p a r t i c u l a t e  t e s t s  were a l so  conducted with a l l  burners i n  s e r r i c e .  

During one low NO p a r t i c u l a t e  t e s t  and one basel ine t e s t ,  samples were 

col lected fo r  POM ana lys i s .  The method f o r  co l l ec t ing  this sample was 

described i n  paragraph 2.1.3. 

T r i p l i c a t e  Method 5 measurements 

X 

X 

Fuel o i l  samples were co l l ec t ed  pe r iod ica l ly  and submitted t o  an 

independent laboratory for analysis .  Fuel samples were taken each time a 

pa r t i cu la t e  t e s t  was made and each time an o i l  de l ivery  or change of tanks 

occurred. 

A d a i l y  s m a r y  of  t h e  gaseous emissions observations is  presented 

i n  Table 3-3 for  each day of  t e s t ing .  In  addi t ion  t o  the s t r i p  cha r t  recording 

of each analyzer,  readings were taken f i v e  t imes da i ly  beginning a t  0800. 

Boiler operat ing data  were recorded four t imes d a i l y  and a 24-hour record 

of steam flow was obtained. A cont ro l  room data  sheet for t h i s  t e s t  s i te 

is included i n  Appendix B. 

3.2.1 Gaseous h l i s s i o n s  

The b o i l e r  a t  S i t e  2 was t e s t e d  during a previous EPA-sponsored 

program (Reference 1). During the-previous  t e s t s  the e f f e c t  of b o i l e r  load 

on NOx emissions was determined over a range of thermal output of  11.7 t o  
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2 3 . 1  .W (40,000 t o  79,000 lb /hr  steam flow). These da ta  a r e  shown i n  

Figure D-1 i n  Appendix D which shows t h a t  t he  maximum NO 

approximately 19.6 ,XW (67,000 lb /hr  steam f low).  The maximum NO l eve l  

measured was 245 ppm ( 3  percent 02, dry). 

(60,000 l b /h r ) ,  t h e  test  condition f o r  one burner ou t  of s e rv i ce ,  w a s  

240 ppm. 

l eve l s  occur a t  
X 

X 

The NOx l eve l  a t  17.6 MW 

During t h i s  pogram, no provision w a s  included for  evaluat ing the  

e f f e c t  of various operat ing parameters on NO emissions. Ins tead ,  t he  

conditions previously determined t o  y ie ld  low NOx operation were duplicated 

as  nearly a s  possible .  

the i n i t i a t i o n  of t h e  test program. Since the  maximum capacity of the b o i l e r  

with one burner ou t  of se rv ice  i s  approximately 16 .4  IYW (56,000 lb/hr steam 

flow) the bo i l e r  was t e s t ed  i n  the  as-found conditions a t  t h i s  load. 

X 

The bo i l e r  was t e s t ed  i n  the  as-found condition a t  

The e f f e c t  of excess oxygen on NO emissions is shown i n  Figure 3-1 
X 

fo r  the  bo i l e r  a t  S i t e  2. Excess oxygen w a s  not i n t en t iona l ly  var ied ,  but 

normal operation resu l ted  i n  some va r i a t ion  i n  excess oxygen due t o  operator  

technique and the  lack of su f f i c i en t  instrumentation and cont ro ls  t o  

accurately hold a given excess a i r  condition. The lower curve corresponds 

t o  operation with one burner out of se rv ice  (staged combustion air). 

upper c w e  represents  t he  condition where a l l  burners are  f i r i n g  normally. 

The so l id  poin ts  i n  t h e  upper curve are a t  a higher load condition: 19.6 t o  

2 1 . 1  MW (67,000 t o  72,000 lb steam/hour). A s  t he  previous da t a  showed, 

operation a t  higher load resu l ted  in about a 5 ppm increase over the  t e s t  

load condition. 

The 

Over the  30-day period during which the  t e s t  was performed, there  

were occasions where the  demand w a s  g rea te r  than t h e  b o i l e r  could provide 

with one burner out of service. The operators  then put  t he  t h i r d  burner 

back, in  service.  As a r e s u l t ,  t he  30-day average represents  operation i n  

the  low NOx mode except fo r  the periods when steam demand precluded staged 

combustion. 
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3.2 .2  Par t i cu la t e  Emissions 

The r e s u l t s  of the  p a r t i c u l a t e  t e s t s  conducted a t  S i t e  2 a re  presented 

i n  Table 3-4 f o r  the  basel ine and low NOx t e s t  conditions. 

were also used for  co l lec t ing  samples fo r  ana lys i s  of polycyl ic  organic 

matter (POM) by modifying the  EPA Method 5 t r a i n  a s  described i n  paragraph 

2.1.3. The average p a r t i c u l a t e  loading f o r  basel ine conditions,  a l l  burners 

f i r i n g ,  was measured a t  25.6 ng/J (0.0594 =/lo Btu) .  The average p a r t i c u l a t e  

i n  the  low NOx condition, one burner ou t  of service,  w a s  37.8 ng/J (0.0878 

lb/10 Btu).  The average pa r t i cu la t e  loading increased 48 percent due t o  

operation i n  the  low NOx mode. 

Two of the  t e s t s  

6 

6 

Visual inspection of the  p a r t i c u l a t e  f i l t e r  i n  the sampling t r a i n  

showed a much darker pa r t i cu la t e  depos i t ,  ind ica t ing  t h a t  t he  p a r t i c u l a t e  

contained considerable unburned carbon i n  the low NOx mode. 

The pa r t i cu la t e  data  fo r  t h i s  t e s t  s i t e  were p lo t ted  as  a function of 

excess oxygen i n  the  stack. Figure 3-2 shows p a r t i c u l a t e  loading a s  a function 

of s tack excess oxygen. The da ta  ind ica te  t h a t  pa r t i cu la t e  loading i s  not 

a function of excess oxygen alone. It can a l s o  be seen from these da ta  t h a t  

operation i n  the  low NO mode with one burner ou t  of se rv ice  r e s u l t s  i n  higher 

pa r t i cu la t e  loading. 

3.2.3 POM Emissions 

X 

Samples were co l lec ted  f o r  analysis  of polycyclic organic mat ter  (POM) 

using a Method 5 sampling t r a i n  with XAD-2, a W M  absorber, inser ted.  Sample 

time was extended t o  two hours t o  provide a la rge  enough sample for B a t t e l l e  

t o  analyze. Following the  sampling period, t he  organic res in  module w a s  sealed 

and returned t o  Ba t t e l l e  Columbus Laboratories f o r  ana1ysi.s. The sampling 

probe and glassware were washed with a 50-50 mixture of methylene chlor ide and 

methanol per  Ba t t e l l e  ins t ruc t ions .  The f i l t e r  and wash were a l so  sen t  t o  

Ba t t e l l e  following weighing. 

These samples were analyzed by capillary-E1 GC-MS u t i l i z i n g  a 30M SE-52 

column with hydrogen as a c a r r i e r  gas. 

monitoring t o  improve s e l e c t i v i t y  and s e n s i t i v i t y .  

All data  were co l lec ted  by s ing le  ion  
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The r e s u l t s  of the analyses a re  presented ' in  uq per t o t a l  sample. The 

quant i ta t ive  de tec t ion  l i n i t  w a s  0.5 ug; thus samples with POM ?resent  a t  l eve l s  

lower than t h i s  a r e  reported a s  c0.5  ug ( the  standard deviat ion a t  lower l eve l s  

was prohib i t ive ly  high fo r  accurate q u a n t i f i c a t i o n ) .  Samples report ing POM values 

of ND (none detected)  a re  a t  a l eve l  of l e s s  than 0 . 1  ug ( the  a p p r o x h t e  

qua l i t a t ive  de tec t ion  l i m i t ) .  The standard deviat ion on poin ts  around 0 .5  LIg 

averaged 220 percent.  A t  l e v e l s  around 5 ;ig it averaged 1.15 percent ,  and a t  

l eve ls  above 1 2  Ug the standard deviat ion averaged 1.10 percent.  

The r e s u l t s  of t he  B a t t e l l e  analyses a re  presented i n  Table 3-5 f o r  

t he  low NO and basel ine operating conditions.  The f i r s t  th ree  columns present  

the  da t a  f o r  the  low NOx t e s t ;  t he  l a s t  th ree  columns represent  t he  basel ine 

condition. The XAD-2 module was analyzed separa te ly ,  with the  f i l t e r  and probe 

wash samples combined f o r  analysis .  

X 

The da ta  ind ica t e  a s l i g h t l y  lower (18 t o  30 percent) concentration of 

POM when operating i n  the  low NO mode. The only components with s ign i f i can t  

leve ls  a r e  phenanthrene, anthracene, and methyl anthracenes/phenanthrenes. 

POM accounted f o r  less than 0.Ol-percent of t h e  t o t a l  pa r t i cu la t e .  

3.2.4 Boiler  Efficiency 

X 

Boi ler  e f f ic iency  ca lcu la t ions  were made f o r  as-found and low NOx 

operating conditions.  The ASME Abbreviated Eff ic iency Tes t  method w a s  used 

t o  de t emine  the  b o i l e r  eff ic iency.  This t e s t  method is described i n  Appendix A. 

Fuel o i l  samples were co l lec ted  during each p a r t i c u l a t e  test and when 

o i l  shipments were received or tanks changed. Fuel o i l  samples w e r e  submitted 

t o  an independent laboratory f o r  ul t imate  and heating value analyses.  The 

r e s u l t s  of the  f u e l  o i l  analyses are t a b u l a t e d ' i n  Table 3-6. The da ta ,  

tabulated chronologically,  i nd ica t e  t h a t  o i l  p roper t ies  d id  not change 

s ign i f i can t ly  during the t e s t  period. 

T a b l e  3-7 presents  a sunanary of b o i l e r  e f f ic iency  measurements made 

a t  basel ine and low NOx conditions.  

basel ine conditions ( a l l  burners f i r i n g )  was 81.9 percent;  average e f f ic iency  

under low NO conditions (one burner o u t  of s e n i c e )  was 82.6 percent or an 

average increase of 0.7 percent.  

The average bo i l e r  e f f ic iency  under 

X 
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TAaLE 3-6. SUMWRY OF FUEL OIL ANALYSES FROM 
SITE 2 ,  RESIDUAL-OIL-FIRED BOILER 

Carbon, % 
Hydrogen, % 
Nitrogen, % 

SUlfU, % 
Ash, % 
Oxygen (by difference), % 

API Gravity at 60°F 

Gross Heat of Combustion, Btu/lb 
Net Heat of Combustion, Btu/lb 

Carbon, % 
Hydrogen, % 
Nitrogen, % 
Sulfur, % 
Ash, % 
Oxygen (by difference), % 

API Gravity at 60°F 

Gross Heat of Combustion, Btu/lb 
Net Heat of Combustion, Btu/lb 

Carbon, % 
Hydrogen, % 
Nitrogen. % 
Sulfur, % 
Ash, % 

Oxygen (by difference), % 

API Gravity at 60°F 

Gross Heat of Combustion, Btu/lb 
Net Heat of Combustion, Btu/lb 

Dates and Sample Numbers 

3-15-79 
1 - 

85.78 
12.26 
0.27 
0.97 
0.021 
0.70 

21.6 

18,950 
17,830 

3-20-79 
4 - 

85.76 
12.03 

0.24 
0.99 
0.028 
0.95 

21.7 

19,000 
17,900 

4-18-79 
7 - 

86.00 
12.06 
0.27 
0.96 
0.024 
0.69 

21.2 

19,000 
17,900 

32 

3-16-79 3-19-79 
3 - 2 - 

85.82 85.86 
12.16 12.14 
0.28 0.28 
0.93 0.94 
0.027 0.027 
0.78 0.75 

21.6 21.6 

19,000 18,960 
17,890 17,850 

4-12-79 4-17-79 
6 - 5 - 

86.21 86.24 
12.08 12.10 
0.24 0.24 
0.85 0.88 
0.026 0.025 
0.59 0.52 

20.9 21.9 

19,050 19,020 
17,950 17,920 

4-18-79 4-19-79 
9 - 8 - 

85.97 85.85 
11.97 11.97 
0.27 0.28 
0.96 1.02 
0.024 0.024 
0.81 0.86 

20.7 20.9 

18,980 19,040 
17,890 17,950 

KVB 6017-1216 
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3.2.5 Data ?.eduction 

The gaseous emissions da ta  measured by the analyzers were recorded 

on s t r i p  char t  recorders as  described e a r l i e r .  

ordered but was not ava i lab le  fo r  t h i s  30-day tes:. The only a l t e rna t ive  

was manual reduction of s t r i p  char t  records and punched cards fo r  computer 

data input a s  was the  case fo r  S i t e  1. 

manpower e f f o r t  t o  produce the  data  required .for analysis .  

An automatic da ta  logger was 

This procedure required a very la roe  

S t r i p  c h a r t  records were co l lec ted  from the  recorders along with 

copies of the  appropriate control  room da ta  logs.  

were reviewed t o  de t ec t  any possible  da ta  gaps. 

char t  records were ve r i f i ed  by comparison with measurements recorded by a 

technician on a two-hour basis .  

The recorder char t s  

In  addi t ion,  the  s t r i p  

A tabula t ion  of 15-minu'ce averaces was compiled f o r  the  e n t i r e  t e s t  

After the  da ta  were compiled, they were spot checked and e6 i ted  period. 

t o  de t ec t  obvious e r ro r s  and anomalies. The da ta  were then keypunched on 

cards f c r  input  t o  the  computer. Figure 3-3 shows an example of t he  l i s t  

of 15-minute averages. 

i n  Appendix F. 

The e n t i r e  list of 15-minute averages i s  presented 

A f t e r  da t a  ed i t i ng  w a s  completed, 24-hour averages were zalculated 

For an average t o  be va l id ,  a t  l e a s t  75 percent of the  15-minute poin ts  i n  

t h a t  i n t e rva l  had to he va l id .  Figure 3-4 shows a sumnary of the  24-hour 

averages for t h e  30-day t e s t  a t  S i t e  1. 

A s t a t i s t i c a l  summary was prepared t o  determine the  following 

parameters f o r  the  24-hour averages: mean, standard deviat ion,  maximum, 

min-,, range, and average deviation. 

assuming the  da ta  were normally d is t r ibu ted .  

tabulated i n  ascending order and divided i n t o  10  groups. 

histogram w a s  then prepared. Table 3-8 presents  the  frequency d i s t r ibu t ion  

of the  24 hour averages of NO emissions of a l l  data.  

p lo t ted  t o  determine the  d i s t r ibu t ion .  

probabi l i ty  paper (Figure 3-5) it w a s  apparent t h a t  the data were not normally 

These parameters were calculated 

The 24-hour averages were 

A frequency 

These data  were then 

When the data  were p lo t t ed  on normal 
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1215 11.4 
1230 11.0 
1205 
1300 
1315 
1330 
1305 
iaoo 
1415 
10x0 
1445 
1500 
1515 
1530 

1600 
1615 
1630 

1700 
1715 
17JO 

1800 
1815 
1830 
1895 
1900 
1915 
1930 

2000 
201s 
2030 
2045 
2100 
21 15 
2130 

2200 
2215 
2230 

2300 
2315 
2330 

isas 

1605 

1745 

1995 

2145 

2245 

2345 
2400 

11.4 
11.4 
13.6 
13.6 
13.6 
13.6 
16.5 
16.3 
16.3 
16.3 
16.4 
16.0 
16.4 
16.4 
16.0 
16.4 
16.4 
16.4 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3. 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3 
16.3 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16. I 

9 .6  _ -  
9 . 7  
9.7 
9 .7  
9.6 
9.1 
8.5 
8.4 
8.3 
8.4 
8.3 
8.3  
8.3 
8 . 3  
8.3 
8 . 3  

8.5 
8.5 
8.5 
8. 5 
8.5 
8.5 
8 . 6  
8.6 
8.6 
8.7 
(1.6 
8.6 
(1.6 
8.5 
8.5 
8.5 
8.5 
(1.5 
8.5 
8.5 
8.5 
8.5 
8-b 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8 . 6  
8.7 

8.4 

162.  
161. 
156. 
153. 
165. 
173. 

186. 
189. 
191. 
193. 
196. 
199. 
ZOO. 
203. 
203. 
191. 
191. 
191. 
190. 
190. 
189. 
189. 
188. 
186. 
185. 
183.  
182. 
180. 
179. 
178. 
177. 
176. 
173. 
172. 
172. 
172. 
173. 
173. 
171. 
173. 
180. 
182. 
185. 
189. 
191. 
194. 
197. 

184. 

257. 
258. 

246. 
262.  
263. 
267. 
268. 
269.  
273. 
275. 
2 7 9 ,  
282. 
285.  
2 8 9 ,  
2 8 9 .  

275. 
274.  

2 4 9 .  

27s .  

274. 
274. 
274. 
274. 
273. 
272. 
270. 
268. 
266. 
262. 
260. 
258. 
256.  
253. 
250. 

249. 
250. 
251. 
251. 

250. 
260.  
263. 
267. 

277. 
2.32. 
289 .  

248. 

248. 

274 .  

142. 
i 4 2 .  
137. 
1360 
145. 
145. 
lU7. 
148. 

151. 
1521 

156. 
157. 
159. 
159. 
151. 
151. 
151. 
151. 
151. 
151. 
151. 
150. 
150. 
149. 
148. 
147, 
144. 
143. 
142. 
101. 

148. 

154 .  

100. 
138. 
137. 
137. 
138. 
138. 
138. 
137. 
138. 
143. 
145. 
147. 
151. 
153. 
156. 
159. 

.. .. .. 
e. .. .. 
a. 
a. 
e. .. .. .. .. 
e. .. .. .* .. .. 
a. .. 
e. 
.a 
a. .. 
.e .. .. .. .. .. 
.a 
** 
t. *. .. .. .. 
e. .. .. .. .. .. 
e. 
a. .. .. 

Figure 3-3. Format of 15-Minute Emi-ions Data, S i t e  6017-2 
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............................................................... 

.e 2Q HOUR O A l A  .. .. Del S T A C K  G A 3  CONCENTRA71ON .. .. 02 C02 N O  kO kO .. .. LOL O  VOLX VOLX PPMV PPWV HG/J ** .. D A T E  =*In W C A S  R E A S  W E A S  ] to :  .. ............................................................... .. 3/14/79 15.2 8.7 8.7 181. 
0 .  3 / 1 5 / 7 9  Ib.0 0 .0  9.2 183. 
* *  3/1b/79 15.4 8.S 10.9 lbS. 
* *  3/11/79 15.3 8.1 11.Q 157. 

.. b. 

.a 1/19/79 
*. 3120179 
**  3 / 2 1 / 7 9  
* *  1/22/79 
* *  3 / 2 3 / 1 8  

** 3125119 
*. 3/27/79 
*. 3 / 2 8 / 1 9  
* *  3/29/79 
*. 3130119 
* a  3/31/79 

4 /  1/79 
4 /  217Q 

*.8 a/ 3/79 
s. 4 1  4 / 7 9  .. 4 /  5 / 1 9  .. a /  7/79 .. a /  8 / 7 9  

a/ 0 / 7 Q  
*. 4/10/7Q .* */11/79 .. 4/13/79 

**  3/24/79 
**  S/2b/79 
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Figure 3-4. Summary of 24-hour Average Data 
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TABLE 3-8. NO E M I S S I O N S  FREQUENCY DATA 
SITE 2 

CUm. Plot 
Cell  Freauency Freauency Percent 

83- 89.80 

89.81- 96.60 

96.61-103.40 

103.41-110.20 

110.21-117.00 

117.01-123.80 

123.81-130.60 

130.61-137.40 

137.41-144.20 

144.21-151.00 

3 

4 

5 

4 

2 

8 

7 

0 

0 

3 

3 

7 

12 

16 

18 

26 

33 

33 

33 

36 

8.1 

18.9 

32.4 

43.2 

48.7 

70.3 

89.2 

89.2 

89.2 

97.3 

g (geometric dispersion) = 1.17 

x (geometric median) = 110 ng/J 
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I 

dis t r ibu ted .  Further analysis  indicated t h a t  the  data  were log-normally 

d i s t r i h t e d .  The data  and log shee ts  were reviewed t o  separate the  emissions 

data  in to  two groups corresponding t o  low NOx f i r i n g  conditions (one burner 

out of se rv ice)  and normal operating conditions.  Table 3-9 presents  t h e  

frequency d i s t r ibu t ion  of the bo i l e r  NO emissions w h i l e  operating i n  the 

SCA condition. Table 3-10 shows the  frequency d i s t r ibu t ion  with the b o i l e r  

operating i n  the  normal mode. 

as Figure 3-6 fo r  the  res idua l  o i l  f i r e d  b o i l e r  a t  S i t e  2 under low NOx 

operating conditions. The graph shown i n  Figure 3-7 i l l u s t r a t e s  t he  

. performance of the  res idua l  o i l  f i r e d  b o i l e r  w i t h  a l l  burners i n  service 

A log-normal p l o t  of NO emissions is  presented 

based on the  24-hour averages. 

a geometric dispersion of 1 .12  while operating with SCA. 

r a t e  from the bo i l e r  while operating i n  t h e  normal mode ( a l l  burners f i r i n g )  

w a s  determined t o  be 130 ng/J with a geometric dispers ion of 1.11. 

A da i ly  p l o t  of the  NO emissions i s  shown i n  Figure 3-8. 

The mean NO emission r a t e  is 100 ng/J with 

The NO emission 

This p l o t  

shows high l eve l s  i n  NO emissions when a l l  b u n e r s  a r e  f i r i n g  a large f r ac t ion  

of the day or when the  excess O2 l eve l  is high. 

p l o t  of excess 02. 

r a t e s ,  even i f  a burner is out of service.  

generally correspond t o  week-ends where KVB personnel were not on hand 

t o  advise the  operat ional  personnel on the excess air  condition. 

Figure 3-9 presents  a d a i l y  

High values of excess 0 correspond t o  Pigh NO emission 2 
The high excess O2 l eve l s  

Staged combustion a s  a NO control  technique resu l ted  in a 2 3  percent 

reduction from the  basel ine value of 130 ng/J. Under low NO operation (SCA), 

99 percent of the  values were less than 130 ng/J. Under normal operating 

conditions,  99 percent of the  values were less than 170 ng/J. 

X 

X 
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TABLE 3-9. FREQUENCY DATA FOR SITE 2 BOILER WITH SCA 

Burner Cumulative Percent 
Status Cell Frequency Frequency Plot 

2.3 81- 85 i 1 ‘I 
86- 90 5 6 2 4  
91- 95 1 7 28 
96-100 3 10 40 
101-105 3 13 52 
106-110 3 16 64 
111-115 2 i8 7 2  
116-120 2 20 80 
121-125 2 22 88 
126-130 2 24 96 

X = 100 nq/J n = 2 4  

g . d .  = 1.12 

TABLE 3-10. FREQUENCY DATA FOR SITE 2 BOILER UNDER NORMAL FIRING CGNDITIONS 

I 

Burner Cumulative Percent 
status Cell Frequency Frequency Plot 

1,2,3 118-120 2 2 15 
121-213 2 4 31 
125-126 2 6 46 
129-129 2 8 62 
130-132 2 10 77 
133-135 0 10 77 
136-138 0 10 77 
139-141 0 10 77 
142-144 0 10 77 
145-147 1 11 85 
148-150 0 11 85 
151-153 0 11 85 
154-156 1 12 92 

x = 130 nq/J 

q.d. = 1.11 
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Zinission f ac to r s  fo r  the  res idua l  o i l  f i r e d  bo i l e r  were calculated 

using the procedure s e t  f o r t h  in 4OCFR60, Subpart D. The NO emission fac tor  

(d ry  bas i s )  was calculated using the following equation: 

20.9 
D = C  F d d 2 0 . 9  - % 0, 

Where E = Pollutant  emission r a t e ,  ng/J ( lb/mil l ion Btu) 

Cd = NO concentration, ng/scm ( lb / sc f )  

Fd = Stoichiometric conversion f ac to r ,  2 .41  x 10 -7 

dscm/J (9,190 dscf /mil l ion B tu ) ,  f o r  res idua l  o i l  

= Oxygen concentration, percent by volume, dry 
02d 

The conversion of measured NO values (ppmv) t o  ng/scm is made by multiplying 

by 1.912 x 10 . To convert from ppm t o  l b / s c f ,  multiply by 1.19 x 10 . 6 -7 

NO emissions were measured a s  NO and the NO emission r a t e s  

reported herein a r e  calculated based on the molecular weight of NO2. 
X X 
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A P P E N D I X  A 

E F F I C I E N C Y  MEASUREMENTS 
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EFFICIENCY 

tinit e f f i c i e n c i e s  f o r  b o i l e r s  a r e  calculated and reported accorCing 

t o  t h e  ASME Power Test Codes f o r  Steam Generation t i n i t s ,  PTC 4.1-1965. These 

codes present  ins t ruc t ions  f o r  two acceptable methods of de t emin ing  thermal 

eff ic iency.  

requires  the accurate measurement of the quant i ty  and high-heating value of 

t h e  f u e l ,  heat c r e d i t s ,  and the heat absorbed by t h e  working f l u i d s .  The 

second method involves the d i r e c t  measurements of heat losses and is re- 

ferred t o  as the heat loss method. This method requires t h e  determination 

of l o s ses ,  heat c r e d i t s ,  and ul t imate  ana lys i s  and high-heat value of t h e  

fuel .  Some of the major hea t  losses  include losses  due t o  heat  i n  dry f l u e  

gas, losses  due t o  f u e l  moisture content ,  losses due t o  combustible material 

i n  refuse and f l u e  gas,  and rad ia t ion  losses .  Heat c r e d i t s  a r e  defined a s  

those amounts added t o  the process i n  forms o ther  than t h e  chemical heat 

i n  the f u e l  "as f i red ."  These include q u a n t i t i e s  such a s  sens ib le  hea t  i n  

t h e  f u e l ,  heat i n  the combustion a i r ,  and heat  from power conversion i n  a 

pulver izer  or fan. The re la t ionships  between input ,  output ,  c r e d i t s ,  and 

losses  f o r  a steam generator a r e  i l l u s t r a t e d  i n  Figure A-1. 

One method is  t h e  d i r e c t  measurement of input and output and 

KVB's experience has shown t h e  heat- loss  eff ic iency determination 

method t o  be t h e  most r e l i a b l e  when working with i n d u s t r i a l  b o i l e r s .  AC- 

curate  f u e l  input  measurements are r a r e l y  poss ib le  on i n d u s t r i a l  b o i l e r s  due 

t o  t h e  lack of adequate instrumentation, thus making t h e  input-output method 

undesirable. The accuracy o f  t h e  e f f ic iency  based on t h e  hea t  loss method 

i s  determined pr imari ly  by the accuracy of the f l u e  gas temperature measure- 

ment immediately following the l a s t  hea t  removal s t a t i o n ,  t h e  s tack gas 

excess O2 l eve l ,  t h e  f u e l  ana lys i s ,  t h e  ambient temperature, and proper 

i d e n t i f i c a t i o n  of t h e  combustion device external surfaces  ( f o r  rad ia t ion  

l o s s e s ) .  Determination of t h e  rad ia t ion  and o the r  associated losses  may 

appear t o  be a r a t h e r  imposing ca lcu la t ion ,  but i n  prac t ice  it can be ac- 

complished by u t i l i z i n g  standard e f f ic iency  calculat ion procedures. 

curacies i n  determining ef f ic iency  occasional ly  o c c w  even with t h e  hea t  

Inac- 
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INPUT - 

1 i; R & D l l . l l C ~  u o  CONVECTIOW 

OUTPUT = INPUT - LOSSES 

R ~ ~ D ~ A T I O Y  TO I S M  PIT. sEHsisLE W E A T  IN 
SLAG b L I T E N I  W E A T  01 FUSION OF S L A G  

SENSIBLE MEAT IN FLUE OUST 

MEAT IN PULVERIZER REJECTS - MEAT I* COOLING I I T E R  

L* SOOT L)LOWINC 

D E P I N I T I O N :  EFF~CIENCY (PERCENT) i 7,m = OUTSUT s 100 = INPUT-  INPUT HI 'T 8 
x 100 

HEAT BALANCE: HI + 8 ii OUTPUT + L OR It 1%) I [I - Hii8] X 101) 

Figure A-1.  Heat balance of steam generator. 
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loss method rJrimrily because of out-of-calibration unit instrumentation 

such as the stack gas exit temperature. However, this problem has been :e- 

solved by KVB test engineers through the use of portable instrumentation 

ana separate temperature readings. 

The abbreviated efficiency test procedure which considers only the 

major losses and the chemical heat in the fuel as input will be followed. 

Tables A - 1  ana A-2 are the ASME Test Torms for Abbreviated Efficiency Tests 
on steam generators which exemplify the type of forms to be used for re- 

cording the necessary data and performing the required calculations. 

KVB has developed a program for the HP-67 calculator which will pro- 

vide the heat loss efficiency from the stack data. Figure A-2 shows the HP- 

67 keyed calculation sheet for calculating efficiency by the ASME Heat L o s s  

Method. 
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TABLE A - 1  
ASME T E S T  F O R M  PTC d . l . o ( l i C : ' ,  ZUMMARY SHEET FOR A B B R E V I A T E D  E F F I C I E N C Y  T E S T  

B U R N E R .  T Y P E  6 SIZE 
P U L V E R I Z E R .  T Y P E  6 S I Z E  . -- __ . . . . - -. - . - --- S I Z E  A S  F I R E D  
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TABLE A-2 PTC 4.1-b (1964; 
A S M E  T E S T  F O R M  

CALCULATION SHEET F O R  A B B R E V I A T E D  E F F I C I E N C Y  T E S T  Revised Seotember. 1965 

OWNER OF PLANT TEST NO. BOILER NO. D A T E  

r ITEM I S  ITEM I71 L W h r  
MEAT OUTPUT IN BOILER BLOw.0OwN WATER 'LB  OF W A T E R  BLO*.OOWN PER HR x 

I f  improcficol 10 weigh reiuse, this 
irem wn be esrimed os iollows 

NOTE: I F  FLUE OUST b A S M  
P I T  REFUSE DIFFER M A T E R I A L L Y  

7. ASH IN  A S  FIRED COAL 
O R Y  REFUSE PER L E  O F  AS FIRED F U E L  = 

100 - 5 COMB. I N  REFUSE SbMPLE 
~ ~~~ ~ 

IN cOMBUST~BLE CONTENT. T H E Y  
SHOULD BE ESTIMATED 
SEPARATELY. SEE SECTION 7, 

ITEM 43 ITEM 1 3  

- . . . . .  . . . . . .  . . . . . .  COMPUTATIONS. 
CARBON BURNED 
PER L B A S  FIREO = - 
FUEL IO0 

O R Y  GAS PER L 0  
A S  FIREO F U E L  i 
BURNED 

I ICO, BO, + 71N2 + CO1 
x (LB CARBON BURNED PER L B  A S  FIRED F U E L  1 2 5 )  

3IC0, f COI 8 

- . . . . .  ...... 
ITEM 32 ITEM 33 ( I T E M I S  

I 1  x ' ~ x . . . . . .  + '  
ITEM 3 1  ITEM 34 267 

3 x  . . . . . . .  ...... 
co ITEM 34 0, - - ITEM 33 - - 

i IO0 x A l R t  * I00 x ........ EXCESS 
2 2 

ITEM 34 ,2682 ( ITEM 351 - (ITEM 33 - - 1 
2681% - lo, - - co ) 

2 
.) 

H E A T  L O S S  E f  f I C I E N C Y  

ITEM,25 (ITEM 131 - ( ITEM 1 1 )  MEAT LOSS DUE L B  DRY G A S  

F I R E D F U E L  
TO DRY GAS E PER L B  AS I: C x 1'l.o - 'air1 i xo.21 - 

Unit . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
HEAT LOSS DUE TO LB N,O PER LB MOIsTU*E IN FUEL As FUEL x [ IENTHALPY OF VAPOR AT 1 P S U  A GAS L V G I  

- ( E N T H A L P Y  OF L IOUIOAT T AIR) ]  i ' T E U X [ ( E N T H A L P Y  O f  VbPOR 
100 

A T  1 PSI* h T ITEM 131 -(ENTHALPY O F  L lOUlO bT T ITEM 1111 = .  . . . . . . . . . . .  
NEAT LOSS DUE TO H,O FROM COMB. OF H, : PH, x [ (ENTHALPY O F  VbPOR AT 1 PSI* h T G b S  

L V t )  - (ENTHALPY O f  LIQUID A T  T bIRI1 

* P X I [(ENTHALPY O F  VAPOR AT 1 PSI* h T I T E M  131 - (ENTHbLPY O F  L l P U l D  AT  ...... 100 T ITEM l l ) ]  i.. .......... 
I 

N E A T  LOSS DUE TO ITEM 22 ITEM 13 
COMBUSTIBLE IN  REFUSE i x = 

H E i T  LOSS DUE TO ~ TOTAL BTU RbOIATION LOSS PER HR 

RAOIbTION* L B  b S  FIRED F U E L  - ITEM 1s ...... ........... 
UNMEbSUREO LOSSES ** ...... 

T O T A L  . . . . . .  
- ~~ ~ ~ 

EFFICIENCY = (164 - ITEM 711 . . . . . .  

66 - x 100 : 
41 

67 
- X I 0 0  = 
41 

68 - x 100 = 
41 

69 
- a  100 = 
1 1  

70 

A1 
- x I00 = 

. . . . . .  

...... 

-_. 

LOSS 
R 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

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

. . . . . .  

. . . . . .  
I 

52 KVB 6017-1216 



Test NO. Dace 1OC.tiO" U " l t  NO. rue1 

( n x n  Calcu1ator Off and Then On. b a d  Prngram Cord.) 

A. PROPI TU= ANALYSIS: 
wt. 8 i n  as-fired fuc l :  C t. noiscure \. H 8 , -  S 8 

High heating value O f  fue l  as-f i red Btu/ lb  
A 3 : ( S 1 0  21  A4:ISTO 31 A 1 :  (Sf0 01 A I :  ( S x )  11  

A 5 :  I S 1 0  4 1  

8. TRW PLUT GAS ANALYSIS: 
volume t i n  f l u e  gas of: 8 1  1, co 8 

O2 81:(sTo 5 1  '02 8 2 : I S m  61 83: (510 71 

c. rmn RVUSE (FLY ASH AND ASH PIT1 ANALYSIS: 
ci. f ract ion of dry refuse in fuel lbs  dry refure/ lb  as-fired fuel 

c2. Heating value of dry refuse (weighted averaqcl Btu/lh dry refuse 
Ism 81 

lSxl 91 
c3. ut .  8 of CorbuSCibleS i n  refuse 8 

( f  P SI (520 41 ( f  P 3 SI 

D. mxsuslEr2 TLWEIUNRES 
DI. Gds temp. leaving bo i l e r ,  ~ C M .  or sir heater  .T 

~ 2 .  comb. a i r  temp. .r 
( S x )  AI 

Lsm 81 

_. 
a. Enthalpy: H O(11 a t  conb. a i r  temp. B t d l b  

(STO D l  2 

r. rmx AB'l?. STANDUU) RADIATION LOSS CnAm (UNLEZS mSuRLD)i 
TI. Heat loss due t o  radiat ion 8 of gross hear i n p u t  

(Srn El 
c. fROn %:IT S?ECI€ICA7IONS ( i f  available. o t h e r r i s e  en te r  01: 

cl. unmeasured losses a of gross  heat input 
( f  P : s , t s r o o l ~ f  P :SI 

(AI 8 100 ( 2 8 1  - 831 
LIccs' Air ' 0.5364(100 - 81 - 811 - 1281 - 831 

2. (Optional) Pounds dry gas per p v l d  of fuel - 
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APPENDIX a 

DATA RECORDING ?ORUTS 

54 KVB 6017-1216 



DOCUMENTATION OF RESULTS 

Field Measurements 

During tesc ing ,  two s e t s  of measurements  a r e  recorded: 1) control  

roam data which ind ica te  the operating condition of t h e  device an6 21 emis- 

s ions da ta  t h a t  a r e  the readouts of the ind iv idua l  analyzers. 

The concentration of n i t r i c  oxide ( N O ) ,  carbon dioxide (CO I ,  Carbon 

monoxide ( C O ) ,  and oxygen (0  ) are measured and recorded. The concentration 

of these species  a r e  measured and displayed continuously by analyzers and . 
s t r i p  char t  recorders mounted i n  a console. The s t r i p  char t  recordings a re  

re ta ined f o r  fu ture  reference. opaci ty ,  p a r t i c u l a t e  loading, and POM concen- 

t r a t i o n  are measwed a t  the sampling por t  and the measurements recorded on 

da ta  sheets .  

2 

2 

A number of data  sheecs have been developed f o r  use i n  f i e l d  measure- 

ments. These da ta  sheets  a r e  l i s t e d  below together  w i t h  t h e i r  purpose. 

An example of each sheet  follows. 

Figure No. T i t l e  P U D G S 4  

B-1 

B- 2 

B- 3 

B- 4 

B- 5 

B-6 

B- 7 

B- a 

Thirty-Day Fie ld  T e s t  D a t a  Sheets 

Gaseous Emissions Data 

Nozzle Size,  Q, and AH Calculat ions 

Response T ime  f o r  Continuous 
Instruments 

Zero and Cal ibrat ion D r i f t  (24 h r )  

Zero and Cal ibrat ion D r i f t  (2  h r )  

Aczuracy Dete-rmination (NOx) 

Calibrat ion Error Determination 

Record cont ro l  room da ta  

Record Gaseous Zmissions 
Analyzer da ta  

Calculate nozzle s i z e ,  
flow rate ,  and AH f o r  
Method 5 T e s t  

Continuous monitor cer t i -  
f i c a t i o n  

Continuous m n i t o r  cer t i -  
f i c a t i o n  

continuous monitor cer t i -  
f i c a t i o n  

Continuous monitor cer t i -  
f i c a t i o n  

Continuous monitor c e r t i -  
f i c a t i o n  

55 KVB 6017-1216 



Figure No. T i t l e  TurFose 

8-9 Analysis of Cal ibrat ion Gas Mixtu re  Continuous monitor CeP-1- 

8-10 P a r t i c a l a t e  Calculation Sheet Calculate  weight of s o l i d  

f i c a t  ion 

p a r t i c u l a t e  ca tch  

B-11 Stack Data Record volumes, tempera- 
t u r e s ,  pressures  of >lethod 
5 con t ro l  u n i t .  

8-12 P a r t i c u l a t e  Zmission Caculations Calculate  p a r t i c u l a t e  em-  
mision f a c t o r s  

6-13 Velocity Traverse Record temperature and 
ve loc i ty  p r o f i l e  of s t ack  

8-14 Liquid or Sol id  Fuel Calculat ion Calculate  stoichiometric 
p rope r t i e s  of f u e l  

56 KVE 6017-1216 



~~ ~ 

Figure B-1. 

FJB, Inc. 

THIRTY DAY FIELD TEST DATA SHEET 

S i t e  Fuel 

Furnace, in .  

Boi ler  e x i t ,  in .  H2 

Economizer e x i t ,  in. 

57 (continued ) 
Data Sheet 6017-26  
12/12/78 
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Pigure B-1. (Continued) 

THIRTY DAY FIELD TEST DATA SHEET Page 2 

Overfire air damper, 

General furnace 

cornmen ts : 

Data Sheet 6017-26 
12/12/78 
WE 6017-1216 



Figure B-2. 

KVB, INC. Date 

GASEOUS LYISSIONS DATA Engr. 

Low NOX Control Method 

Unit No. Location 

Fuel Capacity 

Unit Type Burner Type  

9. NO (hot)  

11. Carbon Dio 

D a t a  Sheet 
6015-23 
9/29/78 
FIB 6017-1216 59 



Figure B - 3 .  

D . C t  Lxatio" 

rue1 S-l inq Method 
T e s t  NO. 

U n i t  140. 

crew: Lngr. Tachs. 

DITA 

CO".t."tL I* y Actual C o n d i t i o n s  

60 KVB 6017-1216 
XVB 6015-25 (Rsv. 11 
i 2 m / 7 a  



Figure 8-4. 

KVB 
Engineer 

MONITOR ,PERFORMANCE TEST DATA S a E T  

RESPONSE TIME FOR CONTINUOUS 1I:STRUiWTS 

Date of Test 

Span Gas Concentration ppm 

Analyzer Span Se t t i ng  ppm 

1 seconds 

upscale 2 seconds 

3 seconds 

Average upscale response seconds 

1 seconds 

Downscale 2 seconds 

3 seconds 

Average downscale response seconds. 

system average response time (slower time) seconds. 

x 100% = - upscale minus average downscale I deviat ion from slower 
system average response slower time 

6 1  

Data Sheet 6017-35 
4OCFR6O/App. B 
7/1/77 
icvB 6017-1216 



Figure 3 - 5 .  

Engineer 
KVB 

MONITOR PERFORMRNCE TEST DATA SHEET 

ZERO AND CRLIBRATION DRIFT (24-HOUR) 

span Calibration 3ate Zero 
and Zero Dri f t  Reading Dr i f t  
Time Reading (Azero) (After Zero Adjustment) (Aspan) 

~ 

Zero D r i f t  = [Mean Zero Drift' + C. I .  (Zero) I 

Calibration D r i f t  = [Mean Span Dri f t*  + C.I. (Span) 1 
+ [ Instnment  Span] x 100 = 

+ [Instrument span] x 100 = 
+Absolute Value 

62 

Data Sheet 6017-34 
4OQR6O/App. B 

W E  6017-1216 
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Fiqur t  3-6. 
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Figure 8-7 .  

KVB 
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F i g u r e  8-8. 

KVB 
Engineer 

MONITOR P E R F O W C E  TEST DATA SHEET 

CXLIBRATION ERROR DETERHINATION 

calibration Gas Mixture Data 

Mid (500) ??m High (90%) p p m  

1 Calibration Gas Measurement System 
Run 11 concentration, ppm Reading, ppm Differences, ppm 

1 
- 

I 
~~ 

3 

4 

5 

6 

7 

E 

15 

Hid High 

man difference 
Confidence interval 

2 
x 100 - % % 

Mean Difference + C.I. 
* Average Calibration Gas Concentration 

+ + 

'Calibration gas concentration - measurement system reading 
'Absolute value 

Data Sheet 6017-31 
40CFR60/App. B 
7/11 77 
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Figure 8-9. 

Engineer 
KVB 

HONITOR PERFORMRNCE TEST DATA SHEET 

ANALYSIS OF CALIBRATION GAS MIXTURES 

Reference Method Used: >ate: 

Mid-Range Calibration Gas Mixture 

sample 1 pprn 

sample 2 ppm 

Sample 3 ppm 

Average w m  

High-Range (span) Calibration Gas Mixture 

sample 1 ppm 

Sample 2 ppm 

sample 3 ppm 

Average ppm 

66 
,Data Sheet 6017-30 

40CFR60/App. B 
7/1/77 
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F i g u r e  8-10. PARTINLATE CALCULATION SHEET 
T e s t  C r e w  

lkst N o .  D a t e  Location 
Box NO. Sample P r o b e  P o s i t i o n  
T e s t  Description 

D r y  G a s  Meter V a l .  (e3) 
F i n a l  

In i t ia l  
T o t a l  

F i l t e r  1 NO. 

mmrents: D a t a  Sheet 6002-3 

67 KVB 6017-1216 



Figure B-11. 

F 0 
- - Tota l  

K V E. INC. 

STACK DATA 

Avg . 

3 a t e  Location Uni t  NO. Fuel  
Load KB/hr o r  XBtu/hr F i l t e r  No. 
Sample Box N o .  Meter Box No. Probe No. Probe Length - 

I OF 

F i l t e r  Heater S e t t i n g  
Probe Heater Se t t i ng  - 
Stack Moisture 
Ambient Temperature 
Nozzle Diameter 
Atmospheric Pressure - 
Weather 
Stack Gas Pressure ,  P s  

- - - 
- 
- 

OF d j  
i n .  
in.Hg 

i w g  

1 
.am. 

Abs. Stack P res s . ,  AP=P + 4 0 7 =  iwga 
Stack Gas Sp. Gravi ty ,  5s-T n.d.  
Stack Area, As 

Remarks 

F i n a l  Meter: 

Initial Yeter: 

T i m e  Vm h P  H 
Meter Vacuum P i t o t  Orf ice  Stack 

Volume Gage Tube Pressure Temp. 
Beading Reading P res su re  Diff 

(CFl (iwgl (iwg) (OF) (OF) 

Impinger F i l t e r  Meter 
Temperature Box Temp. 

o u t  I n  
Temp. 

(0.F l (OF (OF ) (OF 1 

I+ 4 6 0  

R 0 TS= 

68 

60-13 

11/20/7 5 
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HP-67 KEYED CALCULATION SHEET' 

Figure E-12. PARTICULATE EMISSION CALCULATIONS 

T e s t  NO. Date Location Engr. 

' h i t  No. Fue 1 Sampling T r a i n  and Method 

92.2 87.4 4 
SC F e e t / l O  Btu 

P i t o t  Fac tor ,  Fs Barometric P res su re ,  i n .  Hg 

Tot. Liquid Collected.  V ml Tota l  P a r t i c u l a t e ,  Mn -m gm 
(STO 0) 

I C ( 5 , O  L) (STO 2 )  
2 Veloci ty  Head, AP iwg Stack Temp., T s  O F  Stack Area, As f t  

(SID 7STO 4 )  (5l 'L >r 
iwg Excess 0 XO % % 

2' (STO 8 )  
sample Volume, Vm f t 3  Stack Press. ,  Psg 

O r i f i c e  Press. D i f f . ,  H iwg,(Flue Gas Density/Air Densi ty)@ Ts ,GS  n.d. 
(STO 6) (STO 7 )  

v (STO A )  
min Nozzle Dia., Dn i n .  Meter Temp., T OF - sample Time, 8 

(STW r;) (STO C) 

98.2 I (L) 

1. Sample Gas Volume  

2. Water V a p r  

3. Moisture Content 

4.  Concentration a. 

b. 

E. 

5. Abs. Stack Press. 

6. Stack G a s  Speed 

7 .  S t a c k  G a s  Flow a. 

b. 
Rate @ 70'F 

8 .  Material Flow 

9. xo2 f a c t o r  

io. Emission a. 

b. 

n. n I sok ine t i c  

VmStd = 0.0334 Vm(Pbar + H/13.6) 

Vw = 0.0474 V 

Bwo =,Eq. 2/(Eq. 1 + Eq. 2 )  

c = 0.0154 Mn/Vm 

C = 2.205 x Mn/Vmstd 

s t d  IC ' 

s t d  

C Eq. 4b % 16.018 x l o 3  

p s  = P x 13.6 + P s ~  

= 174 F s  vs 
bar 

1 00 
PS 
530 P s  Qsw = Eq. 6 x AS x - X - 
TS 407 

Qsd = Eq. 7a x (1. - Eq. 3 )  

Ms = E q .  7b x Eq- 4b x 60 

xo2f = 2090/(20.9 - m2a) 

E a Eq. 4b x Fe x E q .  9 

E = Eq. 4c  x Fm X Eq- 9 X 1000 

14077 x ~ ~ ( v m ~ ~ ~  + vw ) s t d  
2 1 -  

8 x vs x PS x Dn 

SCF 

SCF 

N.D. 

g r a i n s / D s C  

Ib/DSCF 

grams/DSCY 

i n .  w abs. 

ft/min 

WSCF/min 

DSCF/min 

lWhr 

N.D. 

lb/MMBtu 

ng/j oule  

0 

*If ca lcu la t ing  by hand: 
1) convert  T s  and Tm t o  OR 
2) m l t i p l y  EQ 1 by 530/Tm('R) if meter not  temperature compensated. 

Data Sheet 6002-4 
Revised 9/27/78 

3 )  F~ = 2.684 10-5 x F, 
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Figure E - 1 3 .  
XVB, Inc .  

VWCITY TRAVERSE 

- 3ject: T e s t  Descr ipt ion:-  

L d t e :  

Locat ion:  

Uni t :  

T e s t :  P e r s o n n e l :  

Fue l :  

Barometr ic  P r e s s .  ( i n .  Hg): 

Absolute S t a t i c  Press. i n  Stack ( i n .  Hg) : (P, 1 

P i t o t  Tuix coefficient: (CP) 

Stack Cross S e c t i o n  

70 Data Shee t  KVB 6002-13 KVB 6017-121 



Figure 8-14. 

K V B  
0.tc LnC.tl0" Unit NO. Test NO. 

r"el rue1 Sample 110. rue1 h m p l e  P O ~ L  

LIOUIO OR SOLID r u E L  CALCULATIONS 

I f )  (CL X C l .  If1 1P:S) .  I f )  ICL REG]. b a d  data Card. then PCiw card (both 'ideal 

*Input HHV 18tullbI , I A I  
.Input wc I c , IR/SI  
*1npuc I t  I H , l R / S 1  
.Input WC I 5 , I W S I  
.Input I t  I 0 , I R / S I  
*Input wt I N , I W S I  - decimal poxnt bllnkr after 

prerrinq: item 11 displayed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Input wt t H 2 0  in f u e l  IO if none1 

IC1 2 .  noles n 2 0  in flus qas/lb f u e l  
IR/SI I. Total ~ o l e i  of flue gas l.toichimttricl/lb f u e l  
lR/S1 4 .  vry v o l m / w e c  volume 
(R/SI 5 .  voluma I ~~0 in f l u s  gas 

I W S I  6. volume I co2. dry in f l u e  qas 
IR/Sl 7. so2 rppm by ~01 .1 ,  dry a t  *toichiomerric 
IR/SI 8. NO Ippm by ~01.1. dry at stolchiomcrric 

I f )  ( A I  9. Stoichiometric air/fual ratio llb air/lb fuel1 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

[Before items 10-16 may be determined, items 1-9 must be sonplcced.1 
I O )  - 2 0 . 9 5  displayed 

*Input aarursd MI. I O2 for O2 correction 
(R/sl lo. Gas moles a t  I 02 2 0 . 9 5  

(R/Sl 11. Oly moles flus qasllb fuel at 8 O2 ---- 
~ / S I  12. V a l .  I C02.  dry at I O2 ---- 
l R / S I  13. SO2 lppn by V0l.I dry at 8 O2 ---- 
IR /SI  14. NO Ippm by "01.1 dry at $ O2 ---- 
Iwsl 15. V01.  I H 2 0  ac t O2 ---- 

---- C*S molos, SCOlC. 10 . 9 5  - I o2 - 

---- ( ~ S I  16. Percent ULS~S. Air 
1decim.l pt. blinks) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 
(RCL)II~(EI 17. Converts item 1 to SCF dry flus qas at stoich/lO B t u  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Item la. 
6 - 

a. *Input RU. 181. program s a l c u l a t a s  X llb110 Bcu - ppm/Kl 
cm I 4 6  for NOX. CO - 1 8 ,  mc I 16. SOX - 641 

1. 
2. 
I .  Reptat SC~PS ( 1 1  and (21  a. nese**ary. 

131. R.ptat for all .peeios desired. 

.Input IUasuzCd ppn at 11 0 2 ,  dry. lR/S1, program Calculates lb/106 Btu. 
lOptional1 NO input, I R l S l ,  program converts lb/106 Btu - ns/J 

b. *Enter next value Of m. s O m Q l e r c  step (a) followed by stePS I l l .  I l l .  and 

E!! K for lb/106 Btu 
NOX 46 
CO 28 
mc 16 
SOX 64 

71 
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APPENDIX C 

CONTINUOUS MONITOR CERTIFICATION DATA SHEETS 
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. _ _  . . .. .. .. .. 

- do, J,,pL.,T-,7 - / $ r r 3  .Gr.Gr 1 0  
- I '  

1 Calibration Gas Measurement system 
Concentration, ppm Reading, ppm Differences, ppm Run # 

1 3  3 D c, 

3 n  c 0 0 

4 P  7 f V  7 77- .> 
5 , A ,  / 2 0  / 1.4 
6 ,g 2 ?e 2-v.3 6 
7 A t  / 7  c> / 2 3  0 
8 0 0 , 1- . -  

2 .AI / 2 P / ' /  J 6 

c 

/ 
/ 

c 

KVB 

~~ ~ 

L 
0 

1 4  o 0 f 
15 4 z3L/ 25% 

Mid High 

L o  r. - 
Confidence interval +3.L .+ / .s/  

x 100 4 3  1 3, / 1 

- Mean difference 

2 Mean Difference + C.I. 
-libration error = Average Calibration Gas Concentration 

'Calibration gas concentration - measurement system reading 

'Absolute value 
+ 

Engineer 

MONITOR P E R F O M N C E  TEST DATA SHEET 

CALIBRATION ERROR DETERMINATION 

73 
1/1/11 
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Engineer 
KVB 

MONITOR PERFORNANCE TEST DATA SHEET 

ilik!? 2 0 1979 CALIBRATION ERROR DETE3lINATION 

Calibration Gas Mixture Data 

Mid (50%)  /oypp~- High (90%) a .g- 
[flZ / ? , a  1, )  7 * I -  - br, h.6 /jT/> 2 .*;":. 

I ,  

1 a/; Calibration Gas Measurement System 
Reading, ppe 94 Differences.  epm Run # Concentration, ppm 

Mean di f ference  I 
Confidence interval  +.$,$ + . 2  0 

x 100 1.3 * 2.L ' 
I Average Calibration Gas Concentration 

Mean Difference' + C. I .  

'Calibration gas concentration - measurement system reading 

'*solute value 

Data Sheet 6017-31 
40CFR60/App. B 
7/1/17 
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. - , . . . . , . . 

Engineer 
KVB 

MONITOR PEWPXANCE TEST DATA SHEET 

CALIBRATION ERROR DETERMINATION 

Calibration Cas Mixture Data 

Mid (50%) < a p m  

PzkZ - LL7C.Q / L <-- A,:, h7,7e" - f&LA 

1 Calibration Gas Measurement System 
R U ~  a Concentration, ppm Reading, ppm Differences, ppm 

14 0 0 3 
15 9 D O  Bfio / d  

Mid High 

Uean difference / 2 0  A 0  
Confidence interval +7. / + h  i 

x 100 4 . f  /# ' Average calibration Gas Concentration 
Mean Difference2 + C.I. -libration error 

'Calibration gas concentration - measurement system reading 
2fisolute value 

Data Sheet 6017-3: 
40CFR60/App. B 
7/1/77 
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Engineer 
KVB 

HONITOR PERFORPWJCE TEST DATA SHEET 

CALIBRATION ERROR DETERMINATION M R  2 0 1979 

Calibration Cas Mixture Data 

Hid ( 5 0 % )  
% High (90%) 

. .  

Mid High 

Mnan difference 
Confidence internal 

x 100 4 2  I /.s/ I man Difference2 + C.I. 
*xmr Average Calibration Cas Concentration 

b i b t a t i o n  gas concaotration - maaammant system mading 

2Ab.olute value 

Data Sheet 6017-31 

1/2 /71  
4ocpR60/App. B 
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KVB 
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KVB 

4: - 0 
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U 
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o m  
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Engineer 
KVB 

Y O N I T O R  PERFORHANCE TEST DATA SHEET 

.. ZERO AND CALIBPATION DRIFT (24-HOUR) 

Date Zero Span Calibration 
and Zero Drift  Reading Dr i f t  
Time Reading (Azero) ( A f t e r  Zero Adjustment) (Aspan) 

3-/4-7q /COG . 0 
7 / ,  ;* ,/?.7J L: 
'/, i- ; 9 9 0 '- .- L " Z 6  1 

# 33 c, 
7 :7  

- 
_. ,7 

I 

Zero Dri f t  = [Mean Zero Drift .  .. 7 f + C . I .  (Zero) / , $ e  1 
+ [Instrument span] x 100 9 / , L B  . 

Calibration Dri f t  = [Mean Span D r i f t "  j .  E (- + C . I .  (Span) . ? 3 3  ' 1 
+ [Instrument hppanl x 100 j ,  r j  i . -. 

-1ue 

81 
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Engineer 
KVB 

MONITOR PERFORMANCE TEST DATA SHEET 

ZERO AND CALIBRATION DRIFT (24-HOUR) 

LO2 /H.IJfUM. 

;I 

Date Zero Span Calibration 
and Zero D r i f t  Reading Dr i f t  
Time Reading (Azero) ( A f t e r  zero Adjustment) (Aspan) 

- / z g  % - .?./4-79 bo0 0 
JM.7r7  / E 0 0  0 0 /%g? Q 

2.44.7q /eop -./ -. 1 /g. 7 f .  4 
3.1,-14 /a00 0 0 12 8 0 

,*;./e.tq /ow 0 0 /ZJ’ 

5 ./4’ 7 7  /uoo 0 0 432 f , 4  

3gk7-79 / w e  0 0 /Zg U 

J-?/.7a/ /GW 0 0 I T 8  0 

- 

Zero Drift  = [Mean Zero D r i f t .  .Og+ + C . I .  (Zero) 3 : 9 1 
- %  f [Instnunent Span] x 100 - ..AD . 3 ‘ i  - - 

Calibration Dri f t  = [Mean Span D r i f t .  , 157 + C . I .  (Span) ‘ 6  ;L ] 

I [ I n s t r u m i t  Span1 x 100 - 1-79 : , 3 q.6 c2-- 
*Absolute Value * Co/.afu/lu4 ow u- re.’& p?rCe - U 

82 
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KVB Engineer 

I .  

MONITOR PEWORHANCE TEST DATA SKEET 

ZERO AND CALIBRATION DRIFT (24-HOUR) 

C y /  t AUL 2'1~3 

Zero Span Calibration 

Drift Reading Drift 
(Azero) (After Zero Adjustment) (Aspan) 

aate 
Zero I .  

83 
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KVB 

Zero span Calibration 
Drift Reading Dri f t  

3ate 
and zero 
Time Reading (Azero) (After Zero AdjuStment) (Aspan) 

- 5-4-75? BOO .Q fl.9 9 2  7 

- .  - ,.\ . .. 4.2 a- -,a?- 

I .  ~ 5 6 0  - , i 7  - .  >/; . ... 
3 /7 ,,' :, 9.2.- - . 0 2  

:/:.. , " '  ' 5 . 2 7  0 

'. i. ; . .  . , ?. 4 0 - . 3 ?  

9 3  f .L? 

:/ ': .. 

I 
. ( I .  . . I 4. 2 (I - . a 7  ,, ' > - ,  

i 

I .  e. 

- ?.:, 1 0  04 

Engineer 
MONITOR PERFORYANCE TEST DATA SHEET 

ZERO AND CALIBRATION DRIFT (24-HOUR) 

Zero D r i f t  = [Mean Zero Drift. + C.1. (Zero) 1 

i [Instrument Span] x 100 

Calibration D r i f t  - [Mean Span D r i f t .  I I / /  + C.1. (Span). , / ?  g-7 1 
* [Instrument span] x 100 

Ddk . 

2 ,  Y 7. 
*Absolute Value  
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KVB 
Engineer 

MONITOR PERFOFXMCE TEST DATA S U E T  

RESTONSE TINE FOR CONTINUOUS IIJSTRUXENTS 

span Gas Concentration ppm 

Analyzer Span Setting ppm 

1 5 seconds 

Upscale 2 5, I seconds 

3 ST7 seconds 

Average upscale response 5 seconds 

1 5 7 3  seconds 

Dcwnscale 2 6: 0 seconds 

3 &. 0 seconds 
- 

Average downscale response 5: / seconds. 

iystem average response time (slower time) = 5 d -  seconds. 

7 x 100% - L deviation from slower ~ 
upscale minus average downscale 

iystem average response slower time 

85 

Data Sheet 6017-35 
40CFR60/App. B 
7/1/77 

KVB 6017-1216 



KVB 
Engineer 

MONITOR PERF0l”CE TEST DATA S X E T  

RESPONSE TINE FOR CONTINUOUS II?STRUIXENTS 

& d ( ? y . (  

Date of T e s t  
5% 

Span  as Concentration / 7. k +pm- 

Analyzer span s e t t i n g  45- -Z 

MAR 2 O ‘iY/? 

1 L / L  seconds 

Upscale 2 3.  P seconds 

3 d L seconds 

Average upscale response 6 L seconds 

1 3. seconds 

Downscale 2 3 r/ seconds 

3 d t  seconds 

Average downscale response 3. r? seconds. 

iystem average response t i m e  (slower time) - u( 2 seconds. 

i deviation from slower 
iystem average response slower time 
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KVB 
Engineer 

HONITOR PERFORI4ANCE TEST DATA' SHEET 

,A' RESPONSE TIME FOR CONTINUOUS INSTRULXENTS 
q' ! 

I ;  .' 
I , I  , "  

.f." r, 
Date of T e s t  l\:Ai 0 r, 1919 
span  as Concentration %'uu pPm 

Analyzer Span Se t t ing  9P B p n %  
/ - ,  

1 9 7 seconds 

Upscale 2 9 3  seconds 

3 9 3  seconds 

Average upscale response 9,6 seconds 

1 9 Q  seconds 

Downscale 2 g7 seconds 

3 && seconds 

Average downscale response ..f q- seconds. 

- system average response time (slower time) seconds. 

L deviation fmm slower 
system average response slower time 

x loo* & 7 upscale mfnus average downscale 

Data Sheet 6017-35 
QOCTR60/App. B 
7/1/17 
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KVB 

0 2  /HJf/. 

Engineer 
MONITOR PERFOWMCE TEST DATA SHEET 

RESPONSE TIME FOR CONTINUOUS INSTRUAKENTS 

Date of Test  h!A8 2 0 1979 
Span Gas Concentration % -7 

Analyzer Span s e t t i n g  
,. '- .93 2 s  ppm 

1 /O seconds 

upscale 2 /O seconds 

3 /O.? seconds ' 

Average upscale response /O. I seconds 

1 9 seconds 

Downscale 2 /O seconds 

3 /O seconds 

Average downscale response 9 7 seconds. 

jys tem average response t i m e  (slower time) - / 3 .  seconds. 

] x 100% - 1 deviat ion fmm slower upscale minus average downscale 
iystem average response slower time 

D a t a  Sheet 6017-35 
QOCFR60/App. B 
1 /1 /77  
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APPENDIX D 

CONTINUOUS MONITOR PERMRMANCE SPECIFICATIONS 
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APD . B Title 40-Prolerl ion of Environmant 
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Chapter L E n v i r o n m e r  

where: 
Zx,*sum of sll d a u  poinu, 
L.ni=h-m/Z, And 

C.l.u-95 percent confidence lnlelval 
at imnte of the average menu 
V d U L  

Vslucs for 8.975 

. a _ _ _ _ _ _ _ _ _ _ _  __-_ u 7 m  

I ................ %n - 
a... ............. am 

D I m 
I L.101 
4 I I P  

7.... ............ 9.447 
I ......... Z I U  
v ................ LX.3- 
IO ............- % E -  
l l  ............... zra 
13 2170 
I4 ........ Z I W  
I6 .... ........._ Z l c I  . 
16 ..... .___-.- LYI 

n a  TUU- m tu kbie M h . d y  cor- 
rected for n-I d e n e m  of freedom. use n 
cqurl to the number O f  .LmPlLS Y d.rA 

u ............... ;mi 
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Title 40-Protection of Environment APP. 

r 
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1 f 

- 
11 
12 
13 4 

- 

3 
4 
5 I 

'Ca l lbrat lon gas coacentrr t ion - masurement system reading 

2AbsrJlute value 

- 
1s 

Hid H i ~ h  

Man df f ferencc -- 
-- Confidence 4nterva l  
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APP. B Title 4 L P r o l e c t i o n  of Environment 
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Chapter (--Envlronmcnfal Profecfion Agency App. 8 

Dste Zem Span Csl ibra tlon 
and ZCm Drfft Reading Drlft 
Tlmc Readlng (bzem) (After zero aejurunent) (&pan) 

Zero Drift - [&an Zero Drift* - + C.1. (Zero) 
t [Instrument Span] x 100 - 

trlibratlon Drift - [Hean Span Drfft' c.1. ( S P M )  

4 Ilnstrumcnt Span] t 100 - 
Absolute value 

Figure 2-5. Zero and Calibration Drift (N-hcur) 
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1- s.cm4s 

2- seconds 

3- seconds 

Averape upscale rrswme - seconds 

1 s a c o n d s  

2- remnds 

3- siconds 

Average domrcl le  response - s e c o n d s 

Am. B T l i h  4&Proloction of Environmml 

Date O f  Test 

S p n  Cas Concentratton PPZ 

*N1& swn st t t tnq  gpo 

Upscale 

D o m S C I l R  
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Chapter I-Environmental Proleciion Agency 
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APP. B Title 40-Prnlectinn of Environment 

Pam- 
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Chapter I-Environmenlal Proletlion Agency APP. B 
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Avv. 

. I 

I 
I 

7 

I 

.9 

0 

Title 40-Protection .of Environment 

Y I 
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Choptsr I--Environrnental Protection Agency 

d t C  Zero Cdlibration 
nd Zcro Drift 

APP. E 

Irn f ie lding (AZern) (After 

I I 

1 I 
I I 

Ff9urr 3-2. Zern and Calibration Drift  (24-hour) 
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Am. C Tit le 4 L P r o t e c t i o n  of E n v i r o n m e n t  

cut& Of Test  

Span bas Concentratton VPa 

h l y z e r  Span Set t ing Ppn 
1. secmds 

upscale 2. SeCDndS 

3. seconds 

Average upscale response seconds 

1. seconds 

0 m s c 3 l r .  2. seconds 

3. seconds 

Average domscale response seconds 

s cconds (stern averegc response t h e  ( s l w e r . t i * )  * 

, C * v d , z d  frcm slower avcrace voscale rnitus wereme dcrnscale ~ 

ptm average response slower time 
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APPE?TDIX E 

SUMMARY OF PREVIOUS DATA FROM S I T E  2 
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Location No. 18,  Test No. 9 

Boiler No. 2 a t  Location 18 is a Babcock and Wilcox in t eg ra l  furnace 

wazertube boi le r  with a ra ted capacity of 30,000 lbs /hr  steam flow and was 

in s t a l l ed  i n  1935. The current  top load capabi l i ty  i s  79,000 lbs /hr  steam 

flow and i s  l imited by the fans.  The furnace wall  cons is t s  of watertubes 

approximately 3 inches i n  diameter spaced 10.25 inches on centers .  The 

wall exposure between t h e  tubes cons is t s  of re f rac tory ;  the furnace was 

rebricked i n  1972. The bo i l e r  operates a t  a nominal steam pressure of 

320 psig and steam temperature of 428OF ( s a t u r a t i o n ) .  

Three B&W steam-atomized burners a r e  spaced. i n  a t r i angu la r  pa t t e rn .  

with the top burner spaced d i r e c t l y  above the  center  pos i t ion  of the  lower 

two burners. The v e r t i c a l  spacing (height of the t r i ang le )  is 36 inches,  and 

the horizontal  spacing (base of t he  t r i a n g l e )  i s  37 inches. The o i l  guns 

use a B&W Y-jet steam atomizer with the  steam pressure a t  the  burner nominally 

35 p s i  grea te r  than the  o i l  pressure. N o .  6 f u e l  o i l  was used for t h i s  t e s t .  

The temperature of t h e  o i l  a t  the  burner var ied from 185'F a t  t he  lower loads 

t o  208OF a t  top load. The o i l  pressure a t  t he  burner a t  top  load was 85 p s i g .  

A tubular t F e  preheater is used t o  preheat the combustion air;  however, no 

a i r  temperature da ta  were ava i lab le  during t h i s  t e s t .  

3 2 

and burner loading a re  a l l  about average f o r  boilers of t h i s  capacity.  

The furnace volume and area loading, i . e . ,  f t  /MBtu/hr and f t  /MBtu/hr, 

The NO emissions and excess O2 l eve l s  a s  a function of b o i l e r  steam 
X 

flow a re  presented i n  Figure E-1. 

e n t i r e  load range inves t iga ted ,  there  i s  not the  sharp increase i n  O2 a t  lower 

loads which has typ ica l ly  caused the  emissions from other  bo i l e r s  t o  increase 

a t  lower loads. 

over the load range is unique t o  locat ion 18 boilers and is followed cons is ten t ly  

a t  most f a c i l i t i e s  of the  same company. 

Although the  O2 l eve l s  are high over t he  

T h i s  p rac t i ce  of holding t h e  excess oxygen r e l a t i v e l y  constant  

Maximum NO l eve l s  were found t o  occur a t  basel ine to top load operat ing 

The e f f e c t  of excess O2 on NOx emissions i s  presented i n  Figure E-2 
X 

conditions. 

and shows a r e l a t ive ly  s t rong e f f e c t ,  espec ia l ly  f o r  t he  high operat ing excess 

107 KVB 6017-1216 



N 
0 

P 
C N p,. 

c -  

- 

- 

- 

- 

I I I I 
In 0 x I p > . I n  E 0 In 
N N 0 " L i  4 ,a 4 

I 

- 
0 0 0 0 a 0 

z e ' n  I I l 

m 
c 
ir 
m 

0 m ~6 \D VI N 0 
4 0 

108 

C 
m 

C 
c 

0 
0 

0 
N 

0 
4 

C 

iy 

0 

3 
I 

w 

KVB 6017-1216 



I I I I 

- 
m 
c 

0 0 
0 0 
m N 

0 0 
0 
3 

109 KVB 6017-1216 



0 levels. Since the furnace pressure is slightly'negative, air may be 

leaking into the flue passes through the boiler casing into the backpasses 

and flue duct, such that the 0 levels in the furnace may be substantially 

lower than those measured downstream at the sampling port. 

2 

2 

The burner pattern previously described offered the opportunity of 

experimenting with off-stoichiometric combustion by removing the center 

burner (No. 1). T h i s  did not upset the symmetry of the furnace because Of 

the triangular arrangement of the burners. 

0 data for this test. 

leaving the air registers 100 percent open, the excess air to the active 

burners was reduced to two-thirds of its original value with all burners in 

service, because the remaining one-third of the air was injected through 

the out-of-service burner port. 

steam flow and an excess 0 level of 8.2  percent. Assuming the excess 0 

levels measured in the flue duct are representative of the air flow through 

the burners, the percent theoretical air at the burner was reduced from 

162 percent to 106 percent. 

to 175 ppm or  a re4uction of 2 1  percent. 

Figure E-1 presents the NO and 
X 

By terminating the fuel flow to the No. 1 burner and 2 

This test was conducted at 60,000 Lbs/hr 

2 2 

The NO emissions were reduced from 240 p p  
X 

Sulfur oxide concentrations for the baseline operating condition were 

found to be 485 ppm of total SOx with 465 ppm of SO2. 

for this test is 4 percent and the range of data obtained for t h i s  SOx 

concentration is from 2 percent to 5 percent. 

0.134 l b s / l O  

is'about average for steam-atomized No. 6 fuel oil tests. 

The ratio of S03/SOx 

Particulate emissions of 
6 Btu were measured for the baseline operating condition which 
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TABULATION OF 15-MINUTE DATA 
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.........*.....*......................*.....*. ~ ~ 4 . . . . ~ * * * . ~ * . . ~ ~  

.0 20 UOUR D A T A  *. 
to D R Y  STACR GI3 CONCENTOAl1ON .. 
.e .. .. 02 C02 NO hO NO .. LOAD VOLX VOLX PPMV PPMV N G / J  ** .... 0.............."..t...~.........*.~.......*~*....~*.*...~..~ 

** DATE TINE Y N T H  M E A 3  MEAS MEA3 3IOf .. 
** 3/14/79 15.2 
** 3/15/79 16.0 
** 3/16/79  15.4 
** 3/17/79 15.3 
** 3/18/79  18.1 
* O  3/19/79  16.5 
** 3/20/79  16.7 
** 3/21/79  16.6 
** 1/22/79 16.5 
** 3/23/79 16.5 
to s / z a / 7 9  16.4 
** 3/25/79 16.3 
98 3/2b/79  16.4 ** .3 /27/79  16.6 
** 3/28/79  16.6 
** 3/29/79  11.2 
** 3/50/79 12.9 
90  3/31/79 13.9 
** 5 /  1/79  13.6 
*o 5 /  2/79 15.1 
e. a /  3/79 16.1 
ea 4 1  4/79 16.0 .. 4 /  5 / 7 9  16.3 
* 0  0 1  6/79  16.8 .. 4 /  7/79 17.2 

a/  8/79 20.6 
e. a /  9179 20.7 
*e 4/10/79  17.8 
*. 5/11/79  13.9 
** 4/12/79 17.3 
** 4/13/?9 19.2 
t. a / i w o  18.5 

5/15/19 10.9 
4/16/19 19.5 
5/17/19  17.0 

t. a / 1 0 / 7 9  16-a  

8.7 
9 . 0  
8.5 
8.1 
8 .  I 
7.7 
7.6 
7.5 
7.6 
7.6 
7.9 
8.5 
8.0 
7.8 
7.9 
1o.s 
10.5 
10.1 
10.8 
9.2 
8.1 
8.3 
7.3 
1.1 
6.8 
6.7 
6.3  
6.8 

10.1 
8.1 
8.8 
6.7 
7.2 

7.7 
7.9 
9 .2  

7.4 

8.7 
9.2 

10.9 
11.9 
10.5 
11.4 
12.6 
11.4 
10.1 
10.1 

9.8 
9 .6  
9.9 

10.0 
10.4 

8.4 
7.9 
8 . 3  
7.7 
8.9 
9.9 

10.1 
10.1 
10.1 
10.4 
10.5 
10.6 
10.5 
8.2 
9.6 
9.3 

10.1 
10.0 
10.1 
10.0 
9.9 
9.7 

181. 
183. 
163. 
157.  
196. 
162. 
lS2. 
132. 
121. 
119. 
132. 
135.  
132. 
111. 
119. 

0. 
125. 
133. 
121. 

117. 
123. 
126. 
123. 
153. 
163. 
187. 
181. 
132. 
165. 
158. 
181. 
166. 
115. 
161. 
137. 

127. 

266. 
2 7 4 .  
236. 
220. 
273. 
219. 
204. 
175. 
163.  
160. 
182. 
195. 
183.  
151. 
164. 

0. 
216. 
220. 
214.  
196, 
163. 
176. 
165. 
160. 
194. 
205. 
229.  
230. 
218. 
231. 
234. 
229. 
218. 
ZJO. 
218. 
190. 
l ea .  

1 4 7 .  
151. 
130. 
121. 
151. 
121. 
112. 
97. 
90. 
88. 

L O O .  
107. 
101.  

8 3 .  
90. 

0 .  
119. 
121. 
118. 
108, 

90.  
97. 
91. 
8 8 .  

107. 
113. 
126. 
127. 
120. 
127. 
129. 
126. 
120. 
127. 
120. 
105. 
101. 

.. 
e. .. 
** 
e. 
e. .. .. .. .. 
0. .. .. 
b. 
e. .. 
a. .. 
a. .. .. .. .. .. .. 
e. .. 
b. .. .. .. .. 
a. 
R. 

*. .. .. . _  
*0 4 / 1 9 / 1 9  16.7 .- - 121. .- .. o.o.........o.o........t..........t..to*o*.**.**~*~.~~...o.~. 
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.... ......*............................*..*...................... .. 15 *IN. D A T A  .. .. D R l  STACK GAS c O N C E N T R A ~ I O N  .. .. .. .. 02 C O 2  NO NO NO .. 
a. L O A D  V O L X  V O L Z  P P M V  P P M V  HG/J *t 

..................*.........t.............. .............0..*..0... 

*. DATE T I M E  MNTH M E 1 3  ME13 M E A S  S X o c  .. 
9. 0 1  0/79 *. O /  0/79 
** 0 1  0/79 
** O /  0/79 
** 0 1  0/79 
** O /  0/79 
** 0 1  0179 ** 01 0179 
** 0 1  0179 
** O /  0179 
** 01 0179 .. 0 1  o / n  
** 0 1  0/79 
a* 01 0179 
** 0 1  0179 
** O /  0179 
** 0 1  0179 
** O /  0/79 
** o/  0/79 
** 0 1  0179 
** 01 0/79 

0 1  0179 
t* O /  0179 

*a 0 1  0/79 *. 01 0179 
** 0 1  0179 
** 01 0/79 

0 1  0179 
** O/ 0/79 
** 0 1  0179 
** 0 1  0/79 
*e 01 0179 .. 0 1  0119  
** 0 1  0179 
.e o /  0/79 
a *  01 0/79 
** O /  0179 
e. a /  0/?9 
** 0 1  0/79 .. O I  O I 7 9  , 

** 0 1  0/79 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 

.O 
.O 
.O 
.O 
.O 
.O 
.O 
. O  
. O  
. O  
. o  
.o 
.O 
.O 
.O 
.O 
. O  
. O  
.O 
. O  
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
* O  
.o 
.O 
. O  
.O 
.O 
.O 
. O  
.O 

11.1 
11.6 
11.6 
11.6 

. o  
.O 
.o 
. O  
.O 
.O 
.O 
. O  
0 0  

.O 

.O 

.o 

. o  
.O 
.O 
.O 
.O 
.I 
. O  
.O 
. O  
.O 
.O .O 

.o .O 

.O .O 

.O 

. o  

.O 

. O  
.O 
.O 
.O 
.O 
.O 
.o 
.O 
.O 
.O 
.O 

0 .  
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0 .  

0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0 -  

0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 

~ _ _  -. . .. 0 1  0/?9 0.  
** 0 1  0179 0 .O .o  0. 0. 0. ** 3/14/79 1100 ' 9.9  ?.8 156. 255. 140. 
** 3/14/79 1115 9.8 7.8 161. 259. la3. 
** S/14/?9 1130 9.7 7.8 164. 26.2. IUS. 
** 3/14/19 1145 9.7 7.8 163. 260. lU3. 

3114179 1200 11.6 9.6 7.9 163. 258. 142. 

.. 
e. 
e. .. .. .. .. 
0. .. 
e. .. *. .. .. 
8 .  *. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. *. .. .. 
a t  .. 
0. 

a. .. .. .. 
*. 
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............................................................... .. 15 U I N ,  D A T A  .. .. D R Y  STACK G A S  C O N C E N I 4 A T I O N  .. .. .. ._ .* 02 CO2 N O  NO MU .. .. L O I D  VOLX V O L I  PPUV PPMV N G / J  *a  ............................................................... 
** 3/14/79 1215 I1.a 9.b 7 . 9  1b2. 257. lU2. * 9  

**  DATE TIME * M T M  M E A 3  M E A S  MEA3 3x02 .. 
** 3 / i a / 7 ~  1230 11.4 9.7 7.9 161. 258. i a 2 ,  **  
** 3/14/79 i z a 5  1i.a 8 . 7  7.9 15b. 249. 137. ** ** 3/14/19 1300 11.u 9.7 7.9 153. Z U b .  136. * 9  

** 3/19/79 1315 l3.b 9 . 6  8 .3  l b s s  2b2. lU5. ** 
** 3/1a/79 1330 13.b 9.1 8.7 173. 2b3. 145. ** 

1400 13.6 8.P 8 . 9  l a b ,  2b8. 148. ** 
1415 1b.3 8.3 8.9 189. 2b9. IUS.  ** 
1030 16.3 8 . P  8 . 9  191. 273. 151. ** 
l a 0 5  lb.3 8 . 3  8 . 9  193. 275. 152. * e  

.1500 lb.3 8 . 3  8 . 9  1Qb. 279. 154. ** 
1515 16.4 8 . 3  0 . 9  199. 282. 156. ** 
1530 1b.a 8 . 3  8 . 9  200. 285. 157. *t 

1600 lb.4 8 . 3  8 . 9  203. 289. 159. ** 
1615 16.4 8 . 4  8 . 9  191. 274. 151. ** 
lb30  1b.a 8.5 8 . 9  191. 275. 151. ** 
1b45 1b.a 8.5 8 . 9  191. 274. 151. *. 
1700 lb.a 8.5 8.9 190. 274. 151. *. 
17!5 1b.S 8.5 8.8 190. 274. 151. ** 
17SO lb.3 8.5 8.8 189. 27a. 151. b. 

1705 1b.S 8.5 8.8 189. 2?U. 151. 
1800 lb.3 8.6 8.8 188. 273. 150. a. 
1815 1b.3 8.6 8.8 186. 272. 150. ** 
1830 1b.3 8.b 8 . 8  185. 270. 149. *. 
i 8 a 5  1b.3 8.7 8.8 183. 2b8. 108. ** 
1900 1b.S 8.b 8 . 8  1821 2bb. 1117. 
1915 lb .3  8.6 8.8 180. 2b2. 140. *. 
1930 1b.3 8.b 8 . 9  179. 2bO. l U 3 .  e o  
1945 Lb.3 8.5 8 . 9  178. 258. l a2 .  e. 

2015 1b.3 8.5 8 . 9  17b. 253. 190. ** 
2030 1b.3 8.5 8 . 9  173. 250. 138- e. 
2045 1b.3 8.5 8 .9  172. 248. 137, ** 
2100 1b.3 8.5 8 . 9  172. 249. 137. ** 
2115 lb . l  8.5 8 . 9  172. 250. 138. *. 
2130 Ib.1 8.5 8.9 173. 251. 138. ** 
219s 1b.l 8.5 8.8 173. 251. 138. ** 
2200 16.1 8.b 8.8 171. 248. 131. 
2215 16.1 8.5 8 . 8  173. 250. 138- ** 
2230 1b.l  8.5 8.8 180. 2b0. la3.  ** 
22aS (6.1 8.5 8 . 8  182. 2b3. l U 5 .  ** 
2300 16.1 8.5 8.8 185. 2b7. lU7. ** 
2315 1b.l  8.S 8 . 8  189. 270. 151. ** 
1330 16.1 8.5 8.8  191. 277. 153. ** 
2345 lb.1 8.b 8.7 19a. 282. 15b. ** 
2400 1b.1 8.7 8.7 197. 289. 159. ** ............................................................... 

i3as 13.6 8 . 5  8 . 9  l e a ,  261. 147, *. 

isas 1b.a 8.3 8 . 9  203. 289. 159. * e  

2000 lb.3 8.5 8 . 9  177. 2%. i a i .  ea  
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............................................................... 
t. (5 H I H .  D A l A  .. 
e *  D R Y  3 1 b C K  6 4 3  C O N C F N l R A l I O N  .. *. .* *. 02 co2  NO N O  NO t. .. L O A 0  YOLX V O L I  PPMV PPMV NG/J ** ............................................................... 
** 3/15/79 15 lb.1 8.8 8.8 
** 311S119 

*t DATC T I M E  WWTH MEAS HEAS M E 1 3  3IOf *. 

*.I 3/15/19 
** 3/15/19 .. 3/15/19 
a t  I/is/79 
** 3/15/79 .. s/15/19 
** 3/15/79 ** 3/15/19 
** 3/15/19 .. 3/15/19 
** s/15/79 ** 3/15/19 
*. S/IS/l9 
** 3 / 1 5 / 1 9  
** 3/1S/19 
** 3/15/79 
** 3/15/70 .* 3/1s/19 ** 3/15/19 .. 3/15/19 
** 3/1S/79 
** 3/15/79 
** 3/15/lV ** 3/15/19 
** 3/1S/l9 
** 3/15/79 
** 3/1SIl9 
** 3/15/79 
** 3/15/79 ** 3/15/19 
** 3/15/79 ** 3/15/79 
** 3llW79 
** 311S119 
** 3/15/79 * * ~  3/15/19 *. 3/1s/19 
** 3/15/79 
** 3/15/79 ** 5/19/19 
** 3/15/79 
** 3/15/79 
.* 3/15/19 
** 3/15/79 
** 3/15/19 

30 
a5 
100 
115 
130 
I45 
200 
215 
230 
245 
300 
315 
330 
345 
400 
ai5 
a30 
a45 
500 
515 
530 

600  
615 
630 
b45 
700 
715 
1 3 0  
145 
800 
815 
830 
84s 
900 
915 
930 
gas 
1000 
101s 
1030 
1095 

sa5 

16.1 
1 b . l  
16.1 
1b.O 
16.0 
16.0 
1b.O 
15.8 
15.8 
lS.8 

Ib.1 
1b.l 
1b.l 
16.1 
16.0 
16.0 
16.0 
1b.0 
16.0 
1b.O 
16.0 
1b.O 
16.0 
16.0 
lb.0 
Ib.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
1b.O 
16.1 
16.1 
16.1 

1s.n 

.. 
1100 
1115 

8.8 8.8 
8.8 8.8 
8.8 
8.8 
8 . 9  
9.0 
8.Q 
9.0 
9 .0  
9 . 0  
9.0 
9.0 
9.0 
9 .0  
9.0 
9 . 0  
9.0 
9.0 
9.0 
9.0 
9 . 0  
9.0 
9.0 
v.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
8.9 
9.0  
8.9 
6.9 
9.0 
9.1 
9.1 
9.2 
9.1 
9.1 
9.0 
9.0 
9.0 
9.0 

8 . 8  
8.8 
8 . 1  
8.7 
8.7 
8.7 
8.8 

8.7 
8.1 
8 . 8  
8.7 
8 . 8  
8.8 
8.8 
8.8 
8.8 
8 . 8  
8.8 
8.8 
8 . 8  
8.8 
8.8 
8.8 
8.8 
8.8 
8.8 
8.8 
8.9  
8.9 
0.9 
8 . 9  
8.9 
8.8 
8 .8  
8.8 
8.8  

.O 
9.11 
9.4 
9.4 
9.4 
9.41 
9.4 
9.a 

8.8 

dol. 
203. 
205. 
2 0 1 .  
2 0 7 .  
20y.  
202. 
204. 
204. 
205. 
206. 
205. 
205. 
205. 
205. 
205. 
205.  
205. 
204. 
zap .  
203. 
202. 
202. 
201. 
200 .  
199. 
199. 
199. 
199. 
198. 
199. 
200. 
200. 
201. 
201. 
'1. 
199. 
201. 
180. 

179. 
181. 

173. 
174s 
176. 

117. 

176. 

I 7s. 

176. 

298. 
3 0 0 .  
303.  
S o b .  
Sob. 

3 0 3 .  
305.  
306. 
309. 
310. 
309. 
309. 
308. 
308. 
309. 

301). 
307. 
301. 
305. 
304. 
303. 
301. 
3 0 0 .  
299. 
300. 
300. 
299.  
291. 
s00. 
300. 
301. 
301. 
300. 
'1. 

296. 
3 0 0 .  
2 1 0 .  
2b8. 
272. 
271 .  
267. 
2 6 2 .  
264. 

3oa. 

son. 

%a. 

.. 
0. 

0 .  .. *. .. 
e. .. .. 
e. .. 
e. .. 
e. .. .. 
8 .  
a. .. .. .. .. .. 
1. 
e. ** .. .. 
0. 

a. .. .. 
a. .. .. 
e. .. .. .. .. 
8 .  
e. .. .. .. 
a. .. 
0. 

. .~ 1145 . _ _  .%5. 
** 3115179 1200 16.0 .. . .  261. . .  *.*......... *.............9......9*..~...*~.....~...*..*.*..... 
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.....~...............*................*...*...................... .. 15 M I N .  D A T A  t. .. D R Y  S T A C M  G 4 S  C O N C E N T R A T I O N  .. .. .. 

1300 
1315 
1330 
1345 
1400 
1415 
1430 
1445 
1500 
I S I S  
IS30  
1545 
1600 
1b15 
lb3O 
1645 
1700 
111s 
1730 
I745 
1800 
1815 
1830 
1845 
1900 
1915 
1930 
I945 
2000 
2015 
2030 
2045 
2100 
2115 
2130 
2145 
2200 
a215 
2230 
2245 
2300 
2315 
2330 
2345 

16.0 
16.0 
16.0 
16.0 
1b.l 
1b.I 
1b.l 
Ib.1 
16.4 
16.4 

16.4 
16.0 
1b.O 
16.0 
16.0 
16.1 
1b.l 
16.1 
16.1 
1b.O 
16.0 
16.0 
I b . 0  
16.0 
1b.O 
16.0 
lb.0 
16.0 
16.0 
16.0 
16.0 
15.8 
15.8 
15.8 
15.8 
1b.O 
16.0 
16.0 
16.0 
Ib.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 

16.4 

_ _  .. 02 C02 NO NO NO .. 
** D A T E  T I M E  MWTH MEAS M E A 9  ME.AS 3202 .. 
** 3/15/70 1230 9.0 9.u i e o .  269. 148. 
** 3/15/10 1245 9.0 9.4 182, 2 1 2 .  150. 

.. L O A D  VOLt  V O L Z  PPMV Pp*V NG/J  0. ............ "...........t........t.t.........*..*..*.......*... 
** 3/15/19 1215 9.0 0 . 4  178. 267. 141. 

** 3/15/79 
** 3/15/79 
** 3 / 1 5 / 1 9  
** 3/15/19 
** 3/15/79 
** 3/15/79 
** 5/15/19 
** 3115179 
** 3/15/19 
** 3/15/79 
** 5/15/79 
** 3/15/19 
** 3/15/19 
** 3/15/?9 
** 3/1S/19 
4. 3/15/79 
** 3/15/19 
** 3/15/19 ** 3 / 1 5 / 1 9  
** 3/15/19 
** 3/15/19 ** 3/15/79 
*a 3/15/79 
a* 3/15/79 
** 3/15/79 .. 3/15/79 
*. 3/15/79 
a. 3/15/79 
*e 3/15/79 
9. 3/15/79 

3/15/?9 
a *  3/1S/19 
** 3/15/79 
9. 3/15/79 

3/15/79 
3/15/79 .. 3/15/19 

** 3/15/79 ** 3/15/79 
** 3/15/19 
*. 3/15/19 
** 3/15/19 
** 3/15/79 .. 3/15/19 
e. 3/15/19 2000 1b:O 

9 . 0  
9 . 0  
9 . 0  
9 . 0  
9.0 
8.8 
8.1 
8.7 
8.7 
9.0 
9.0 
9 . 0  
9 . 0  
9 . 0  
9 . 0  
8.9 
8 . 9  
8 . 9  
9.0 
9.0 
9 . 0  
9.0 
9.0  
9.0 
9.1 
0 . 0  
9 . 0  
9 .0  
9 .0  
9.0 
9.0 
9.0 
9.1 
8.9 
8.9 
8.9 
8.9 
8.8 
8.9 
8 .8  
8 . 9  
8.8 
8.8  
6 . 9  
8 . 8  

9.4 
9.4 
9.4 
9.4 
9.4 
9.5 
9.7 
9.8 
9 . 1  
9 .b  
9.4 
9.4 
9.4 
9.4 
9.4 
9 . 5  
9.5 
9.5 
9.5 
9.4 
9.4 
9.4 
9.4 
9.4 
9.5 
9.4 
9.4 
9 . 5  
9.5 
9 .5  
9 . 5  
9.5 
9.3  
9 . 5  
9.5 
9 . 6  
9.6 
9.6 
9.8  
9 . 6  
9.6 
9 . 6  
9.6 
9.5 
9 . 6  

182. 2111. 151. 
182. 274. 151. 
182. 
182. 
181. 
182. 
119. 
116. 
172. 
lb7. 
166. 
169s 
167. 
166. 
I b ? .  
lb7, 
1b7. 
lb?. 
l b b .  
165. 
165. 
lbb.  
Ibb. 
165. 

165. 
165. 
lb5. 
l b 5 .  
lb5. 
165. 
lhb. 
I b J .  
162. 
lb3. 
164. 
lb4. 
l b 3 .  
165. 
lb3. 
163. 
1b3.  
lb3. 
163. 
lb3. 

164. 

273. 
2 7 4 .  
2 1 3 .  
2 6 9 .  
263. 
258. 
253. 
252. 
250. 
254.  
251. 
249. 
250. 
249. 
248. 
2 U 8 ,  
250. 
249. 
249. 
249.  
w 9 ,  
249,  
249.  
249. 
2u9. 
249. 
249. 
248. 

244. 
242.  
249. 
243, 
200, 
242. 
249. 
242. 
243,  
24Z. 
2'2. 
242.  
20l. 

249. 
249. 

151. 
151. 
151. 
148. 
145. 
142. 
139. 
139. 
138. 
140. 
138. 
138. 
138. 
137. 
131. 
131. 
138. 
137. 
131. 
131, 
1 3 1 ,  
137 .  
131. 
137, 
138. 
131. 
137. 
131. 
131. 
137. 
131. 
134. 
134. 
134. 
134. 
133. 
134. 
134. 
134- 
133s 
130. 
134. 
133. 

.. .. 
0. .. .. .. 
t. .. .. .. .. .. .. 
..I .. .. 
0. .. 
a. .. *. .. .. .. .. 
a. .. .. .. 
e. .. .. .. .. .. .. .. .. .. 
a. 
a. 
e. 
e. 
a. .. .. .. 
a. - .  ............. .........t......~~.......~...*....*..~......~..*~.. 
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................................................................ *. (5 *IN, D A T A  .. .. OPV S T A C K  GAS CONCENTRATION .* 

.. LOLO v m z  VOLZ PPUV P P M V  N G / J  et ** DATE T I W E  MNTH MEAS M E A S  M E A S  320' e. 

t. .. .. 02 C O 2  NO NO NO .t 

............................................................... 
** 3/16/19 
*t 3/16/19 
** 3/16/19 
** 3/16/79 
** 3/lb/79 
** 3/16/79 
** 3/16/79 ** 3/16/79 
*. 3/16/79 
to 3/16/79 
** 3/16/79 
a *  3/16/79 
** 3/16/79 *. 3/16/19 
** 3/16/79 
** 3/16/79 
*. 3/16/79 
e. 3/16/79 

3/16/79 
** 3 / 1 6 / 1 9  
** 3/16/79 
8. 3/16/79 
** S/lb/79 
8 .  3/16/79 ** 3/16/79 
*. 3/16/79 
** 3/16/79 
** 3/16/79 
*. 3/16/79 
*a 3/16/79 *. 3/16/19 
w* 3/16/79 
no 3/16/77 

*a 3/16/?0 

*. 3/16/79 
** 3/1b/79 
** 3/16/79 
** 3/16/79 
** 3/16/79 
*e 3/16/79 

3/16/79 
*. 3/16/79 
** 3/16/79 
** 3/16/79 
*. 3/16/19 
** 3/16/79 
** 3/16/79 

3/16/79 

15 
30 
45 

LOO 
115 
130 
145 
200 
215 
230 
2 4 5  
500 
315 
330 
345 
400 
415 
4 3 0  
445 
500 
515 
530 

bOO 
615 
630 
b45 
700  
715 
730 
745 
800 
815 
830 
8a5 
900 
91s 
930 
945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 
1200 

545 

1U.b 
1u.b 
1U.b 
1U.b 
1U.b 
14.b 

l U . 6  
1u.b 

14.6 

1u.b 
14.6 

14.6 
14.4 

14.6 

14.6 

14.6 

14.6 

14.4 
14.0 
1 4 4  
15.8 
15.8 
15.8 
15.8 
15.8 
15.8 
15.0 
15.8 
15.7 
15.7 
15.7 
15.7 
15.7 
15.7 
15.1 
15.7 
16.0 
16.0 
16.0 
16.0 
16.1 
1b.l 
16.1 
Ib.1 
16.0 
16.0 
Ib.0 
16.0 

8.6 
8 . 8  
8 . 8  
8 . 8  
8 . 8  
8 . 8  
8 . 8  
8.8 
8 . 8  
8 . 8  
8 . 8  
8 . 8  
8 . 8  
8.9 
8 . 8  
8.7 
8 . 8  
9.3 
8 . 8  
8 . 8  
8.8 
8 .8  
8.9  
8.8 
8 . 8  
9.1 
9.0 
q,2 
9.2 
9.2 
9.1 
9.2 
9.1 
9.0 
8.9 
8.9 
8 . 8  
8 . 8  
8 . 8  
8 . 8  

- I  .o 
9.1 
9.0 
9.0 
9.2 

-1.0 
8.2 
8.2 

9.1 
9.7 
9.7 
9.6 
9.6 
9.7. 
9.7 
9.b 
9.6 
9.6 
9.6 
9.6 
9.7 
9.6 
9.7 
9.6 
9.7 
9.0 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.5 
9.5 
9.4 
9.3 
9.3 
9.4 
9.3 
9.3 
9.4 
9.5 
9.5 
q,b 
9.6 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.6 

.o 
12.0 
12.0 

Ib3. 
1b4. 
Ib4r 
1b2. 
lb2. 
lb2. 
lb3. 
lb2. 
lb2. 
lb2. 
162. 
162. 
163, 
lb2. 
lb3. 
lba. 
163. 
157. 
lbl. 
161. 
lb3, 
160. 
159. 
159. 
159. 
157. 
157. 
155. 
155. 
155. 
157. 
156. 
158. 
161. 
162. 
166. 
168, 
171. 
172. 
174. 
-1. 

182. 
183. 
183. 
-1. 
-1. 
161. 
161. 

242 .  
242. 
242 .  
240 .  
240.  
239. 
2 4 0 .  
240. 
239. 
290 .  

240. 
241. 

241. 
201. 
2Ul. 
243. 
237. 
239. 
240. 
238. 
23b. 
236. 
236. 
238. 
2 3 1 .  
239. 
238. 
238. 
238. 
239, 
240.  
2u3, 
2 4 2 .  
24b. 
249 .  
253. 
253. 
257. 
-1. 

275. 
275. 
27b. 

-1. 
- 1 .  

229. 
228. 

240 .  

241. 

133. ** 
133. ** 
133. ** 
132. ** 
132. 9. 

132. * *  
132. * *  
132. ** 
132. **  
132. 8 .  

132. ** 
133. **  
133. *. 
133. *t 
133. *. 
133. ** 
133. ** 
134. *. 
131. *. 
132. * a  
132. **  
131. ** 
130. ** 
130. ** 
130. ** 
131.  ** 
131. ** 
132. .. 
131. ** 
131. *. 
131. .. 
132. e. 
132. 
134, *. 
133. ** 
13b. ** 
137. * a  
139. a. 
140. 8 .  

142. 0 0  

- I .  1. 

152. .. 
152. *a  
152. **  
-1, *. 
- 1 .  .e 

126. ** 
lZb, ** ............................................................... 
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............................................................... .. 15 MlN, D A T A  .. .. DI(V 3TACK GAS C O N C E N T R A T I O N  .. .. .. 

** 3/16/79 
** 3/16/79 
** 3/16/79 
** 3/16/79 
** 3/16/79 
*a 3/1b/79 
a. 3/16/79 
** 3/16/79 
* a  3/16/79 
** 3/16/79 
* a  3/16/79 
** 3/16/79 
** 3/16/79 ** 3/16/79 
** 3/1b/79 ** 3/16/79 
a*' 3/lb/79 *= 5/16/19 
** 3/16/19 
** 3/lb/79 
am S/16/79 
** 3/36/79 
** 3/1b/79 
** 3/16/79 
** 3/lb/l9 
** S/lb/lQ 
** 3/16/79 
** 3/16/79 
*.. 3/16/79 
*e 3/16/19 
** 3/lb/?Q .= 3/1b/79 
e. 3/1b/79 

** 3/16/79 

*e 3/1b/79 
** 3/16/79 
*I 3/lb/79 
n 8  3/16/79 
a. 3/16/79 
.a 3/16/79 
t. 3/16/19 
t. 3/16/19 
*e 3/16/79 
** 3/lb/lq 
** 3/16/79 

1230 

1300 
1315 
1330 

1400 

1245 

1345 

1015 
1030 
1445 
IS00 
1515 
1530 
1545 
1600 
I615 
1 b30 
1649 
1700 
1715 
1730 

1800 
1815 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
201s 
2030 
m a s  
2100  
2115 
2130 

2200 
2215 
2230 

2300 
2315 
2330 

2400 

174s 

2145 

2245 

2545 

- -  .. 02 CO2 NO NO HO .. 
a. DATE T I M E  M W T Y  * € I S  M E A S  ME15  3XOc .. .. LOID V O L X  VULx P P M V  P P M V  NC/J ** ............................................................... 
** 3/16/19 1215 17.3 8 . 3  12.0 162, 2 3 0 .  127. ** 3/16/19 11.3 8.3 11.9 Ib2. 230. 121. 
** S/Ib/79 17.S 8 . 4  12.0 lb7, 239. 132. 

11.3 
18.5 ... 
18.5 
18.5 
18.5 

7.0 
6.4 
6.5 
8.1 
7 . 9  
7.9 
7.9 
7.9 
7.9 
8 . 0  
6 . 0  
7.9 
7.9 
7.8 
8.4 
8.5 
8.4 
8.9 
8.5 
8.5 
8.5 
8.5 
8.5 
8.a 
8.4 
8 .3  
9.9 
8.1 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.3 
8.3 
8 . 3  
8.3 
8.3 
8.3 
8.3  
8 .3  
8.3 

13.3 
13.5 
13.5 
12.3 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.4 

.O 
11.8 
11.8 
11.7 
11.8 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
10.2 
11.8 
11.8 
11.8 
11.8 
11.9 
11.9 
11.0 
11.9 
11.8 
11.8 
11.8 
11.9 
11.9 
11.8 
11.8 
11.8 
11.8 
11.6 

12.4 

212. 
21u.  
214. 
157, 
156. 
157. 
1590 
160. 
1606 
161. 
158. 
157, 
158. 
197. 
156. 
149. 
149.  
151. 
150. 
150. 
150. 
148. 
106. 
lab. 
148. 
150. 
196. 
151. 
153. 

156. 
159. 
162. 
163. 
163. 
164. 
165. 
166. 
167. 
167. 
167. 
lb5. 
lb5. 
165. 
lb6. 

154. 

214. 
266. 
267. 
221. 
216. 
217. 
219, 
220. 
221. 
223. 
220. 
217, 
217. 
269. 
223. 
215. 
214. 
217. 
Zlb, 
215. 
216. 
214 ,  
210. 
209. 
212. 

255. 
212. 
2lb. 
218, 
221. 
22b. 
229.  
230. 
231. 
232. 
235. 
237. 
238. 
231 .  
237. 
234. 
234. 
234. 
236. 

210. 

151. 
147. 
147. 
122. 
119. 
120. 
121. 
122. 
122. 
123. 
121. 
119. 
120. 
149. 
123. 
119. 
118. 
120. 
119, 
119. 
119. 
118. 
116. 
115. 
117. 
118. 
141. 
117. 
119. 
120. 
122. 
124. 
126. 
127. 
127. 
128. 
129. 
130. 
131. 
131. 
131. 
129. 
129. 
129. 
130. 

.. .. 
b e  .. .. 
t. .. .. .. 
e. .. .. .. 
.e .. 
b. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
a. .. .. .. .. .. .. .. .. .. .. .. 
a. .. .. .. ............................................................... 
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....................*....t......t...... 4~*..~......0.....*.*. .. 15 UIN. O A f A  .. 
*. DPY S T L C K  G A S  C L ~ N C E N T R A T ~ O N  .. .. .. 
** 02 C02 NO NO NU a. .. LOAD VOLX V O L X  PPMV PPMV NG/J **  ...... t..........t...........*......t....~.~.....~*.......*. D A T E  TIME MnTn M E A S  M E A S  M E A S  3ZOf .. 
** 3/11/79. 

*e 3/17/79 
** 3/11/79 

b. 3/11/79 

b* 3/17/79 

3/17/79 

3/17/79 

** 3/17/79 

3/17/79 
* a  3/17/79 
** 3/17/79 
** 3/17/79 

3/17/79 
** 3/17/79 
** 3/17/79 

3/17/79 

** 3/17/79 

*a 3/17/79 
** 3/17/79 
Re 3/17/79 ** 3/17/79 
** 3/17/79 
** 3/17/79 

3/17/79 
8 .  3/17/79 
** 3/17/79 

3/17/79 
3/17/79 

** 3/17/79 
an 3/17/79 .. 3/17/79 
*I 3/17/79 
a* 3/17/79 

3/17/79 
** 3/17/19 
e. 3/17/79 
t. 3/17/79 

3/17/79 
** 1/17/79 
** 3/17/79 
** 3/17/79 
e* 3/17/79 

3/17/79 
1/17/79 

*t 3/17/79 
I. 3/17/79 

3/17/79 

b. 3/17/79 

11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.9 
11.9 
11.9 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.2 
11.3 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.8 
11.9 
11.9 
11.9 
11.8 
11.8 
11.8 
11.9 
11.9 
11.9 
12.0 
11.9 
11.9 
11.9 
11.9 
11.9 
11.9 
11.9 
11.9 
12.0 

165. 
164. 
lbu.  
164. 
163,  
Ib2. 
163. 
lba .  
lba.  
166. 
165. 
160. 
164. 
163. 
162. 
162. 
162. 
162. 
IbU. 
162. 
159. 
157, 
158. 
159. 
160. 
159, 
158. 
158. 
157. 
158. 
157. 
160.  
163. 
lbb. 
168.. 
172, 
178. 
183. 
190. 
195. 
161. 
146. 
-1. 

150. 
150. 
150. 
150. 
109. 

235. 
234. 
234 .  
234. 
233. 
232. 
232, 
234, 
235. 
237. 
237,  
2 3 4 .  
235. 
233. 
232. 
231. 
232. 
232. 

229. 
224. 
227. 
229. 
230. 
229. 
227. 
228. 
226. 
227. 
226. 
229. 
235. 
239. 
291. 
298. 
255, 
262, 
273. 
288. 

-1.  
210. 
209. 
209. 
209. 
207. 

2a0. 
2 ~ 0 .  

244 ,  
124. 

130. 
129. 
129. 
129. 
129.  
128. 
128. 
129. 
129 .  
131. 
131. 
129. 
130. 
129. 
128. 
128. 
128. 
128. 
137. 
132. 
126, 
124. 
125. 
126, 
127. 
126. 
125. 
125. 
125. 
12s. 
124. 
127. 
129. 
132. 
133. 
136, 
141. 
140. 
151. 
159. 
135. 
68. 
-1 .  

116. 
115. 
115. 
115. 
114. 

0. .. 
a. 
0. .. .. .. 
b. .. 
a. 
e. 
8 .  
*. 
a. 
e. .. .. 
a. .. .. 
0. .. 
b. 
t. .. .. 
.I. 
a. 
a. 
e. 
a. *. .. .. .. .. 
e. .. .. .. 
a. .. 
a. 
b. .. .. .. 
e. 

IS 
30 

100 
I15 
I 3 0  

200 
215 
230 
245 
300 
51s 
330 

400 

430 
445  
500 
5-15 
530 
545  
600 
615 
630 
605 
700 
715 
730 
705 
800 
815 
830 
845 
900 
91s 
930 
995 

1000 
1015 
1030 
1oa5 
1100 
1115 
1130 

a5 

105 

345 

415 

I 145 

19.5 
14.5 

1U.5 
17.6 

17.6 
17.6 
17.7 
17.7 
17.7 
17.7 
17.7 
17.7 
17.7 
17.7 
19.6 
19.6 
19.6 
19.6 
16.4 
16.a 
16.9 
16.a 

14.5 
14.5 
10.5 
14.6 
10.6 
1a.b 
14.6 
10.6 
14.6 
14.6 
14.6 

i a . 5  

17.6 

14.5 

14.5 
14.5 
14.5 
14.5 

10.6 
19.6 
14.6 
14.8 
19.8 
ia.8 

14.6 

1200 19;s  ~. ...................................~.*...*.....~~....*..*..*... 
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..................................*......*....................~ .. 15 * I N .  D A T A  .. .. D Q V  S T A C K  GAS CONCENTRATION .. .. .. .. 02 CO Z  NO NO NO *a  
11. L O I D  V O L I  V O L I  PPMV PPMV NG/J ** ...... *..*.................................~....~...*........... 
** 3/17/79 
** 3/17/79 
** 3/11/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 

*. DATE TIME M M T H  MEA3 M E A 3  M E A 3  3105 .. 

** j/17/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 
** 5/17/79 

3/17/79 
** 3/17/19 
** 3/17/19 
** 3/17/79 
** 5/17/79 
** 3/17/79 
** 3/17/79 
** 3/17/70 ** 3/17/79 
e* 3/17/79 
** 3/17/79 
e*' 3/17/79 
** 1/17/79 
** 3/17/79 ** 3/17/79 
** 3/11/79 
** 3/17/79 
** 3/17/79 
** 3/11/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 ** 5/17/79 
** 3/11/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 
**.3/17/79 

** 3/17/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 
** 3/17/79 
** 3/17179 

** 3/11/79 

*e 3/17/79 

.. 
la00 ia.6 7.1 12.1 154. 2 0 9 .  115. ** 
11115 1'1.6 7.7 12.1 154. 2 0 9 .  115. ** 
1'330 14.6 7.7 12.1 155. 212. 117. ** 

i o 0 0  

zoas 
2015 
2030 

2100 

7.6 
7.b 
7.b 
7.b 
7.6 
7.6 
7.6 
7.6 
7.7 
7.7 
8.6 
7.8 
7.9 
7.0 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

12.1 157. 211. 
12.1 15s. m a .  
12.1 150. 208. 
12.1 154. 207. 
12.1 155. 2 0 9 .  
12.0 157. 211. 
12.0 157. 211. 
12.0 155. 2 0 9 .  
11.9 154. 208. 
11.9 151. 205. 
10.8 147. 215. 
11.8 151. LO?. .-. 
11.8 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 
11.7 

ZO8; 
2 0 9 .  
206. 
206. 
205. 
203. 
200. 
199. 

llb. 
115. 
114. 
1111. 
115. 
116. 
117. 
115. 
115. 
113. 

114. 
110. 

iis. 
119. 
115. 

114. 
113. 
112. 
110. 
110. 

.. 
a. 
0. .. .. 
e. .. 
0. *. .. .. .. .. .. .. .. 
e. 
*. .. 
** 
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.........................~.,~*....................~............ 
a *  IS Ml N ,  O A T A  .. .. B P I  S T A C K  GAS CONCENTRATION .. 
a. 0. 
.*. 02 C02 NO NO NO *. .. LOAD V O L X  V O L I  P P M V  P P M V  NG/J ** ...... t..............................~....~......~......8.~..... ** DATE T I M €  MWTH M E A S  MCAS MEA3 3x05 .. 
** 3/18/79 
** 3 /18 /79  
* a  3/18/79 
*t 3/18/79 
** 3/18/79 
** 3/18/79 
*8 3/18/79 
** 3/18/79 
*a  3/18/79 
a. 3/18/79 
*t 3/18/79 
*a 3/18/79 
*a 3/18/79 
** 3/18/79 
*e 3/18/79 
** 3/18/79 *. 3/18/79 
a. J/ld/?P 
8. 3/18/79 ** 3/19/79 *. 3/18/79 
08 3/18/79 
8. 3/18/79 
*t 3/18/79 
0. 3/18/79 
*. 3/18/79 
** 3/18/79 
8 .  3/18/79 
** 3/18/79 
9. 3/10/79 
** 3/18/79 
W. 3/18/79 *. 3/18/79 
*. 3/18/79 *. 3/18/?9 

*. 3/18/79 .. 3/18/79 .. 3/18/79 
** 3/18/79 
** 3/18/79 *. 3/18/79 
8. 3/18/79 
** 3/18/79 .. 3/18/79 
** 3/18/79 

S/18/79 

** 3118179 

1s 
30 
as 

100 
11s 
I30 

200 
215 
230 
245 
300  
315 
330 
345 
400 
a15 
430 
445 
500 
51s 
530 
54s 
bo0 
b1S 
b30 
bas 
700  
715 
730 
745 
800 
815 
830  
84s 
900  
91s 
930 
945 

1000 
IO15 
I030 
loas 
1100 
1115 

I as 

17.3 
17.3 
17.3 
17.3 
19.3 
19.3 
19.3 
19.3 
1 Q . b  
l Q . b  
1Q.b 
1Q.b 
1Q.b 
l Q . b  
19.6 
19.6 
1 9 . b  
19.6 
1Q.b 
19.6 
19.6 
19.6 
19.6 
19.6 
20.1 
20. I 

20. I 
20.1 
20.1 
20.1 
20. I 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 

20.4 
20.4 

20. I 

20.4 

. .  
20.4 
20.4 
20.4 

7 . b  
7.b 
7 . b  
7 . 6  
6.P 
b.7 
b.7 
b.7 
6.7 
6.7 
6.8 
6.8 
b.8 
b.7 
b.7 
6.7 
b.6 
7. I 
7. I 
b.9 
b.9 
6.9 
7.1 
7.2 
7.1 
7.2 
7.1 
7.2 
7.2 
7.2 
7.2 
7 s  I 
7.1 
1.1 
7.1 
7.1 
7. I 
7.1 

7.1 
1.1 
7.1 
7.2 
7.3 
7.3 
7.3 
7.1 
7.0 

7.1 

11.8 
11.8 
11.8 
11.8 
12.5 
12.7 
12.b 
12.b 
12.6 
12.6 
12.6 
12.6 
12.b 
12.b 
12.6 
12.6 
12.6 
12.2 
12.2 
12.4 
12.4 
12.4 
12.1 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.3 
12.3 
12.3 
12.4 
12.4 
12.3 
12.3 
12.3 

10.1 
10.1 
10.1 
10.1 
10.0 

12.4 

151. 
154. 
155. 
156. 
199. 
201. 
202. 
202. 
202. 
202. 
201. 
201. 
201. 
201. 
201. 
199. 
201. 
20.4. 
227. 
232. 
233. 
237. 
237. 
2 3 b .  
235. 
233. 
231. 
232. 
233. 
235. 

239. 
237. 
237. 
238. 
239. 
240. 
29s. 
246. 
248. 

238. 

-1. 
205. 
209. 
207. 
208. 
200. 

204. 112. 
207. 114. 
209. 115. 
210. 
253. 
254. 
255. 
255. 
255. 
255. 
255. 
255. 
255. 
253. 
253. 
251. 
252. 
271. 

297. 
2 9 8 .  
303. 
307. 
309. 
Sob .  

301. 
302. 
30s. 
3 0 8 .  
311. 
311. 
308. 
307. 
308. 
310.  
310. 
314. 
320. 
322. 
-1. 
2bb. 
273. 
1 7 3 .  
275. 

294. 

304. 

116. 
190. 
1 4 0 ,  
I U I .  
141. 
141. 
101. 
140, 
1 4 0 .  
1 4 0 .  
140. 
140. 
138. 
139. 

IbZ. 
IbU.  
164. 
lb7. 
lbq. 
170. 
169. 
167. 
lbb. 
Ib?.  
lb8. 
170. 
172. 
171. 
170. 
169. 
170. 
171. 
171. 
173. 
17b. 
177. 
'1. 

151. 
151. 
151. 
151. 

149. 

147. 

... - 
1130 . 274. 
itas 20.4 ill. 275. 152. 

** s i i 8 m  1200 m.4 . 10.1 Zlb. 277. 153. ................ ".........*......~.*........~~.........*.~.~.~. 

.. .. .. .. .. .. .. .. 
e. 
0 .  
0. .. .. .. .. 
a. 
a. 
e. 
e. .. .. .. .. 
.t .. .. .. .. .. 
a. 
a. 
0. 
e. 
0. .. 
b. .. .. 
0. 

a. 
t. 
t. .. .. .. .. .. .. 

\ 
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............................................................... .. 15 Ml N ,  D A T A  .. .. D R Y  S T A C K  GAS cONCEHTPATION t. .. t. .. 02 C O 2  NO NO NO .. L O A 0  V O L X  V O L X  P P M V  P P M V  N G l J  ** ............................................................... ** DATE T I M E  M M T W  M E A 3  M E A S  M E A 3  3x0: 0 .  

** 3/18/19 ** 5/18/79 
** 3/18/79 
9. 3/18/79 
** 3/16/19 
** 3/18/19 
** 3/18/19 
e* s/i8/7~ 
** 3/18/19 
** 3/18/79 
** 3/18/19 
** 3/18/19 
** 3/18/79 
** 3/18/79 
4 0  3/18/79 
** 3/18/70 
** 3/18/79 ** 5/18/79 
*. 3/18/19 
** 3/18/79 .* 3/18/19 ** 3/18/19 
** 3/18/19 
** 3/18/79 
9. 3/18/79 
** 3/18/79 
** 3/18/79 
** 3/18/79 
** 3/18/79 
** 3/18/79 
** 3/18/79 
** 3/18/19 
** 3/18/79 
** 3/18/19 
*e 3/18/79 
** 3/18/19 

3/18/79 .. 3/18/79 *. 3/18/19 

** 3/18/79 
** 3/18/79 

3/ia/i~ 

** 3/18/19 
tt 3/ia/i~ 
** 3/18/79 
to 3/18/79 
*. 3/18/79 

I215 
1230 
1245 
1300 
1315 
1330 
I345 
1400 
lais 
1430 
144s 
I500 
I515 
1530 
1545 
1600 
1615 
1630 
1645 
1700 
I715 
1730 
174s 
iaoo 
1815 
la30 
lea5 
1900 
191s 
1930 
199s 
2000 
2015 
2030 
2045 
2100 
2115 
2130 
214s 
2200 
2215 
2230 

2300 
2315 
2330 
2345 

2245 

2400 

6.9 
6.9 
?. 1 
8.3 

16.0 
0. 3/18/19 ~ 16.0 ............................ 

9 .  
9. 
9. 9. 

9. 
9. 
9. 
9. 
9. 
9. 
9. 
9 .  
9. 
9. 
9. 
9. 
9. 
9. 
0. 
9, 
9 .  
9, 
9, 
9, 
9, 
9, 
9, 
9, 
9, 
9. 
9, 
9, 
9 
9, 
9, 
9, 
9 
9 
9 
9 
9 
9 
9 
9 

21s. 
216. 
218. 
207. 

200. 
202. 
203. 
204. 
205. 
205. 
205. 
2 0 9 .  
204 .  
204. 
202. 
203. 
201. 
193. 
187. 
184. 
182. 
181. 
181. 
178. 
177. 
176. 
173. 
166. 
167. 
166. 
165. 
164. 

19.3. 

159. 
157. 
1s4. 
151. 
149. 
148. 
147. 
,140. 
142. 

13a. 

139. 
138. 

137. 
133. 
134. 

276. 
276. 
282. 
295. 
301. 
303. 

309. 
310. 
313. 
313. 
310, 
312. 
312. 
310. 
307. 
310. 
307s 
297 
286. 
280. 
279. 
278. 
275. 
271. 
268. 
268. 
265. 
262. 
257. 
256. 
255. 
254. 
246. 
242. 
238. 
233. 
230. 
228. 
226. 
221. 
218. 
214. 
212. 
211. 
210. 
203. 
205. 

JOB. 

152. 
152. 
155. 
163. 
166, 
167. 
170. 
170. 
111. 
172. 
172. 
173. 
172. 
172. 
171. 
169. 
171. 
169. 
164. 
158. 

153. 
152. 
150. 
i a8 .  
148. 
146. 
145. 
142.  
141. 

140. 
135. 
133. 
131. 
128. 
127. 
126. 
125. 
122. 
120. 
118. 
117. 
116. 
lib. 
112. 
113. 

154. 
154. 

141.  

.. .. .. .. 
*. .. .. .. .. .. .. .. .. 
*. .. .. .. .. .. .. 
e. .. .. .. .. 
t. .. .. .. .. 
t. .. 
e. .. .. .. .* .. .. 
..I .. .. 
0. .. .. .. .. .. ~. ................................. 
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....................................1.... ..*........*..**~*~. .. 15 Ml N ,  D A T A  .. .. D R Y  STACK GAS CONCENTRATION .. 
et .. .. 02 C02 NO HO NO *e .. LOAD VOLX V O L I  PPMV PPMV NG/J **  ................................,.*..~....*...*......~......... 
** 3/19/79 15 15.U 9.2 8 . 9  134. 205. 113. '* 
** 3/19/79 4 5  15.4 7.5 10.3 lab. 195. 1 0 0 .  **  
a .  3/19/79 100 15.4 7.S 10.5 14b. 196. 108. ** 
*. 3/19/79 115 1b.1 7.6 10.3 146. 196. 108. 4. 

e t  3/19/79 130 16.1 7.3 10.5 105. 191. 105. 98  

** 3/19/79 145 16.1 7.2 10.5 IUS. 190. 105. ** 
** 3/18/79 200 1b.1 7.2 1O.b 140. 180. 104. **  
** 5/19/79 215 Ib.1 7.2 1O.b 144. 188. IOU. **  

3/19/79 230 16.1 7.2 10.6 1 U 5 .  190. 105. ** 
** 3/19/79 245 16.1 7.2 1O.b lU5. 189. 104. ** 

3/19/79 300 1b.l 7.2 1O.b 145, 190. 105. ** 
*t 3/19/79 SI5 1b.l 7.4 10.5 105,  192. lob, * *  
** 3/19/79 330 1b.l 7.2 10.5 145 .  190. 105. ** 
** 5/19/79 345 1b.l 7.2 10.5 lab. 191. 105. ** 
t. 3/19/79 400 16.1 7.2 10.5 105. 190. 105. **  
*t 3/19/79 415 18.3 7.4 10.4 144. 191. 105. ** 
** 3/19/79 410 10.3 7.2 10.4 159. 209. 115. ** 
at 3/19/19 YES 10.3 7.8 9.9  153. 209. 115. ** 
*e 3/19/79 500 18.3 7.6 10.2 lU9. 202. 111. ** 
** 3/19/79 515 18.3 7.7 10.1 148. 201. 111. *e 
*e 3/19/79 530 18.3 7.7 10.1 1U7, 200. 110. ** 
0. 3/19/19 545 18.3 7.7 10.1 l U 7 .  200. 110. ** 
** 3/19/79 600 18.3 7.b 10.2 lab. 200. 110. ** 
0. 3 / 1 9 / 1 9  615 18.5 7.6 10.1 148. 200. 110. ** 
** 3/19/79 . b30 18.5 7.b 10.1 147. 199. 109. ** ** 3/18/79 b4S 10.5 7.7 10.1 148. 201. 111. ** 
** 3/19/79 700 18.5 7.7 10.1 77. 104. 57, '* 
** 3/19/19 715 16.3 7.7 10.1 153, 208. 115. .* 
** 3/19/?9 730 18.3 7.7 10.1 153. 208. 115. .. 
**.3/19/79 745 18.3 7.7 10.0 154. 209. 115. ** 
** 3/19/7q 800 18.3 7.7 10.0 155. 211. 11b. '* 
** 3/19/79 OIS 17.b 7.7 10.0 150. 210. 116. ' 0  ** 3/19/79 830 17.6 7.8 10.0 154. 211. llb. ** 
** 3/19/19 845 17.6 0.3 9,b 155. 221. 122. ** 
*a 3/19/79 9 0 0  17.6 7.7 10.0 -1. '1. ' I .  ** ** 3/19/79 915 16.3 7.8 10.0 -1. '1. -1. 

*t OATE 7IME MNTH V E L 3  MEAS M E A 5  32UZ .. 
*e 3/19/79 30 15.4 0.2 1 0 . 1  i 3 8 .  195. 107. ** 

* t .3 /19 /79  930 16.3 7.0 10.0 -1. -1. -1. . .t 
3/19/79 945 1b.3 7.7 10.1 lb2. 220. 121, ** 

et 3/19/79 1000 16.3 7.7 10.1 Ib2. 221. 122. ** 
*t 3/19/79 1015 16.4 7.7 12.3 163. 221. 122. ** 
** 3/19/79 1030 1b.a 7.b 12.5 lb4. 221. 122. ** 
1. 3/19/79 1045 lb.4 7.7 12.4 lb3. 221. 122. ** 

5/19/79 1100 16.4 7.7 12.4 162. 221. 122. ** 
** 3/19/79 Ill5 lb.3 7.7 12.4 164. 222. 122. ** 
a t  3/19/19 1130 Ib.3 7.6 12.4 165. 222. 122. ** 
e. 3/19/79 1195 lb.3 7.6 12.4 lb4. 222. 125. ** 
**  3/19/79 1200 1b.3 7.0 12.4 lbb. 227. 125. ** 
.t ..t.............to.*..........~tt*~~*.~.~.**~O~~O**...~.O...8 
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8 .  02 CO2 NO NO NO e. 

** L O A D  V O L X  V O C X  P P M V  P P M V  NG/J **  
** DATE T I M E  MWTH MEA3 Y E A 3  M E A S  3x02  ** ...........*..................****.***....... 8 * * * * ~ * . ~ ~ . ~ * . * * ~ ~  

** 3/19/79 1215 16.1 7.6 12.4 167. 225. 124. ** ** 3/19/79 1230 16.1 7.6 12.4 lbq. 227. 125. ** ** 3/19/79 1245 16.1 7.6 12.3 lbq. 228. 126. **  
** 3/19/19 1300 16.1 T.6  12.3 167. 225. 124. ** 
** 3/19/19 1315 16.3 7.6 12.3 lb q s  228. 126. ** ** 3/19/79 1330 16.3 7.5 12.4 170. 227. 125. ** 
** 3/19/79 1345 16.3 7.4 12.4 172. 228. 126. **  
** 3/19/79 1400 16.3 7,? 12.0 170. 231. 127.  ** 
** 3/19/79 1415 16.3 7 . 6  12.4 171. 230. 127. ** 
** 3/19/19 1430 16.3 7.5 12.4 172. 231. 127. ** 
** 3/19/79 1445 16.3 7 . 4  12.5 173. 230. 127. ** 
t* 3/19/19 1500 1b.3 7.4 12.5' 174. 231. 128. **  
** 3/19/79 1515 16.4 7.3 12.5 176. 232. 128. ** 
*0  3/19/79 1545 16.4 7.2 12.5 182. 237. 131, * e  

** 3/19/79 1615 1b.4 7 . 3  12.6 181. 247. 136. ** 
3/19/79 1630 16.4 1 . 3  12.6 191. 252. 139. ** 

a* 3/19/79 1645 lb.4 7.3 12.6 19b. 258. 1'12. ** 
a* 3/19/79 1700 16.4 7.4 12.6 196. 261. 144. ** 
** 3119179 1715 16.4 7.6 12.6 196. 264. lab. ** 

8 .  3/19/79 1749 1b.4 7.6 12.6 189. 254. 140. ** 
3/19/79 1800 1b.4 7 . 6  12.5 185. 249. 137. ** 

** 3/19/79 181s lb.3 7.6 12.5 -1. -1. -1. D* 

** 3119179 1830 1b.3 7.6 12.5 169. 227. 125. ns 

** Jll9/7P 1845 16.3 7.6 12.5 167, 224. 124. *. 
3/19/79 I900 1b.3 7.6 12.5 lb6. 223. 123. ** 

** 3/19/79 1915 15.8 7.6 12.5 166. 229. 124. b. 

** 3/19/79 1930 15.8 7.7 12.5 167. 227. 125. ** 
** 3119119 1945 15.8 9.1 1 1 . 3  164. 249. 137. 9 9  

** 3/19/79 2000 15.8 8.6 11.1 167. 244. 134. ** 
** 3/19/79 2015 15.4 8 . 3  11.7 167. 238. 131. .* 
** 3/19/79 2030 15.4 8.3 11.7 167. 238. 131. ** 
** 3/19/19 2045 15.4 8 . 3  11.7 166. 237. 131. .* 
** 3/19/19 2100 15.4 8 .3  11.7 167. 237. 131. ** 
** 3/19/79 2130 15.4 8 .3  11.7 167. 238. 131. ** 
** 3/19/79 2145 15.4 8 . 3  11.7 167. 237. 131. ** 

** 3/19/79 1530 lb.4 7.3 12.5 179. 235. 130.  ** 
3/19/79 1600 lb.4 7.3 12.6 185. 243. 1 3 s .  

3/19/79 1730 16.4 7..6 12.6 191. 257. 142. . 

** s / 1 9 m  2115 15.4 8 . 3  11.7 167. 231). 131. ** 

** S/lP/19 2200 15.4 8.3 11.7 165. 235. 129. ** 
** S / I ~ / V  221s 15.4 8.3 11.7 166. 235. i so .  ** 
** 3/19/79 2230 15.4 8 . 3  11.7 166. 235. 130. ** 
**3/19/79 2245 15.0 0.3 11.7 166. 236. 130. ** 
** 5/19/79 2300 15.4 8.3  11.7 165. 236. 130. ** 
** 3/19/79 2315 15.4 8.3 11.7 164. 233. 129. ** 
** 3/19/79 2330 15.4 8 .3  11.7 165. 234. 129, .* 
** 5/19/19 2345 15.4 8 . 3  11.7 164, 233. 128. ** 

.**..**.. *.*....**....**.*..*..***..**~****...***~~.~*~**..~~~. * a  3/19/79 2400 15.4 8 . 3  11.7 163. 232. 121). .. 
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*I 3120179 
** 3120/79 
** 3120119 .. 3120119 .. 31i0179 
** 3 / 2 0 / 1 9  ** 3/20/79 
1. 3120179 
*. 1120119 
** 3120179 
** 3/29/19 
** 3120179 
** 3120179 ** 3/20/79 .. 3120179 
** 3120119 
** 3120179 
** 3/20/79 ** 3120179 
** 3120179 
** 3120179 
**- 3120179 
an 3120179 .. 3120179 ** 1120179 

3120179 
** 3120119 
** 3120119 
** 3120179 .. 3120179 .. 3120179 
.e 3120179 
*e 3120179 
** 3120179 
** 3120179 ** 3120179 ** 3120119 
*.' $/20/79 .. $ / 2 0 / 1 9  
** 3120179 ** 3120179 
** 3120119 ** $120179 
** 3120179 ** 3120179 

30 
4 5  

100 
115 
130 
145 
200 
215 
230 
2 4 5  
300  
315 
330 
345 
400 
4 1 5  
430 
445 
500 
SI5 
530 
545 
600 
615 
630 
645 
700 
715 
1 3 0  
745 
800 
815 
830 
845 
900  
915 
930 
945 

1000 
1015 
1030 
1045 
1100 
1115 

8 . 3  
8 . 3  
8.3 
8.S 
8.3 
7.7 
7 . 1  
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 
7.7 
7.7 
7.6 
7.6 
7.6 
7.5 
7.8 
7.9 
8.3 
7.4 
7.4 
?.E 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7 . 4  
7.4 
1 . 4  
7.3 
7.3 
9.2 
0.1 
8.0 
8 . 0  
8.4 
8.3  
8.2 
8. I 
7.9 
7.7 

11.7 
11.7 
11.7 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.5 
12.5 
12.3 
11.8 
12.5 
12.5 
12.5 
12.5 
12.5 
12.2 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.5 
11.0 
11.7 
11.8 

.O 
.O 

12.0 
12. I 
12.1 
12.3 

162. 
160. 
159. 
159. 
l b l .  
158. 
158. 
159. 
158. 
157. 
157. 
157. 
157. 
156. 
156. 
155. 
154. 
155. 
161. 
203. 
218. 
1'8. 
101. 
142. 
142. 
143. 
142. 
142. 
143. 
142. 
104. 
1'5. 
145. 
IPS. 
147, 
147. 
147. 
147. 
125. 
138. 
1.1. 
1.1. 
143. 
144. 
197. 
140. 
1 4 9 .  

230. 
228. 
226. 
2 2 6 .  
228. 
215. 
214. 
215. 
214. 
213. 
212. 
212.  
212. 
211. 
211. 
210. 
208. 
2 0 9 .  
215. 
278. 
301. 
210. 
187, 
189. 
189.  
190. 
189. 
189. 
190. 
189. 
192. 
193. 
192. 
193. 
194. 
194. 
194. 
194. 
192. 
191. 
195. 
196. 
205. 
205. 
208. 
2 0 9 .  
206. 
206. 

1 2 7 .  
126. 
125. 
125. 
126. 
119. 
118. 
118. 
118. 
118. 
117.  

117. 
117. 
117. 
116. 
115. 
115. 
119. 
153. 
lbb .  
116. 
103. 
109. 
104. 
105. 
104.  
104. 
105. 
104. 
106. 
lob.  
106. 
106. 
107, 
107, 
107. 

106. 
107. 
107. 
108. 
113. 
113. 
114. 
115. 
119. 

117. 

107. 

..- 
1130 ** j120119 1145 . ~ .~ ~ 

** 3120119 1 2 0 0 .  16.4 12.6 i52. . 114.  ........*....*............*..** ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*. 
a. .. .. .. .. .. .. 
b. .. .. .. 
*. .. .. 
a. 
e. 
e. 
e. 
a. .. .. .. .. 
t. .. .. 
n. .. .. .. .. 
t. .. .. 
0. .. .. .. .. .. *. .. .. 
0. .. .. .. 
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............................................................... .. 15 M l N .  D A T A  .. .. DRY STACK GAS CONCENTRATlON .. 
L. .. .. 02 C02 NO MO NO .. .. LOAD V O L X  V O L l  P P M V  P P M V  NG/J  ** ............................................................... e *  OITE TIME Muru H E A S  M E A S  M E A S  .. 

1215 
12SO 
124s 
1300 
1315 
13SO 
1345 
I400 
1415 
1430 
1445 
I500 
1515 
1S30 
1545 
1600 
1615 
1630 
1 b45 
1700 
1715 
1730 
1745 
1000 
1815 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
201s 
2030 
204s 
2100 
2115 
2130 
2195 
2200 
221s 
2230 
2245 
2soo 
2SlS 
2330 
2345 
2400 

7.5 
7.s 
7.1  
7.1 
7.2 
7.2 

7.1 
7 .a 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.1 
7.1 
7.1  
7.1 
7.3 
7.3 
7.4 
7.4 
7.4 
7. I 
7.b 
7.8 
7.6 
7.6 
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.5 
7.6 
7.6 
7.7 
7.6 
7.6 
7.7 
7.b 
7.7 

7.2 

12.8 
12.9 
15.1 
lS.0 
13.0 
lt.Q 
13.0 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
15.0 
13.0 
13.0 
12.9 
12.9 
12.9 
12.9 
12.9 
l 3 . a  
12.9 
12.5 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 
12.8 
12.8 
12.7 
12.7 
12.8 
12.8 
12.9 
12.0 
11.7 
12.7 
12.7 

12.8 
12.8 
12.8 

12.a 

1SU. 206. 
206. 
211. 
212. 
217. 
219. 
207, 
198. 
198. 
196. 
19'5. 
195. 
1QO. 
19u. 
195. 
lQ8. 
198. 
201. 
203. 
203. 
1QQ. 
198. 
197. 
197. 
222. 
268. 
246. 
197. 
197, 
196. 
IQS. 
194. 
193. 
19s. 
192. 
193. 
194. 
194. 
196. 
195. 
192 .  
LQO. 
189. 
190. 
191. 
190. 
188. 
180. 

113. 
11s. 
llbq 
117. 
120. 
121. 
114. 
109. 
109. 
108. 
108.  
108. 
107. 
107. 
107. 
1OQ. 
109. 
111. 
112, 
112, 
110. 
109. 
108. 
108. 
123. 
148, 
136. 
109, 
108,  
108, 
108. 
107. 
LO?. 
106. 
lob. 
106. 
107. 
107. 
108. 
107. 
lob. 
105. 
104. 
10s. 
105. 
10s. 
104. 
104. 

.. .. .. 
a. 
a. .. .. .. .. .. .. .. .. .. 
t. .. .. .. .. 
e. .. .. .. 
8 .  .. .. .. 
.t .. .. .. .. .. .. .. 
a t  
a. 
.* 
e. .. .. .. .. 
e. .. 
a. .. 
8 .  . .  ............................................................... 
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t.........................~................ ..................... .. 15 *IN, D A T A  .. .. O a V  STACK GAS C O N C E N T R A T I O N  .. .. .. ". 02 to2  NO N O  NO .. 
b e  L O A D  VULX VULX PPMV PPNV NG/J *. ... t....................~....................................... ** DATE T I R E  M * l H  MEAS M A S  MEAS 3x02 .. 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/79 
1. 3/21/79 
1. 3/21/79 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/79 
t* 3/21/79 
** 3/21/79 
** 3/21/19 
** 3/21/79 
** 3/21/19 
** 3/21/79 
** 3/21/19 
** 3/21/19 ** 3/21/19 
t. 3/21/79 
** 3/21/19 
** 3/21/79 
* 0  3/21/79 
1. 3/21/19 
** 3/21/19 
** 3/21/79 
** 3/21/19 
** 3/21/79 
** 3/21/19 
** 3/21/79 
** 3/21/19 ** 3/21/79 
** 3/21/79 
t* 3/21/19 
** 3 / 2 1 / 1 9  ** 3/21/79 
** 3/21/19 ** 3/21/19 

5/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/19 
** 3/21/79 
** 3/21/19 
** 3/21/79 

15 
30 
45 
100 
115 
130 
I45 
200 
215 
230 
245 
300 
315 
330 
345 
400 
415 
430 
44s  
500 
51s 
530 
545 
600 
615 
630 
645 
700 
715 
730 
14s 
800 
815 
830 
80s 
900  
915 
930 
945 
1000 
I015 
I030 
104s 
1100 
1115 
1130 
I145 
1200 

16.6 
16.6 
16.6 
16.6 
16.6 
16.6 
1b.b 
16.6 
16.6 
16.6 
16.6 
16.6 
16.6 
16.6 
16.6 
16.6 
16.0 
16.4 
16.4 
l b . 4  
16.4 
16.0 
16.0 
16.4 
16.4 
16.4 
16.4 
16.0 
16.0 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.0 
16.4 
16.4 
16.6 
16.6 
16.6 
16.6 
1b.b 
16.6 
16.6 
16.6 

12.8 
12.8 
12.0 
12.8 
12.8 
12.8 
12.7 
12.7 
12.7 
12.7 
12.1 
12.1 
12.1 
12.0 
12.7 
12.7 
12.1 
12.8 
12.8 
12.0 
12.8 
12.8 
.12.0 

12.6 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.7 
12.7 
12.6 
12.6 
12.6 
12.5 
12.6 
10.2 
10.3 
10.3 
10.3 
10.3 

139. 
140. 
142. 
142. 
lU2. 
142. 
142. 
141. 
141. 
191. 
141. 
191. 
142. 
139. 
140.  
139, 
137. 
136. 
135. 
135, 
134. 
135. 
134-  
135. 
137. 
131. 
13'3. 
136. 
137. 
131. 
139, 
139, 
139. 
lJ8. 
139. 
149. 
151. 
151. 
152. 
153. 
148, 
146. 
149, 
121. 
128. 
127, 
125. 
122. 

188. 
190. 
192. 
192. 
193. 
193. 
193. 
192. 
191. 
191. 
192. 
192. 
193. 
201. 
190. 
190. 
186. 
184. 
183. 
183. 
182. 
103. 
102. 
183. 
185. 
185. 
183. 
164. 
185. 
186. 
188. 
167. 
181. 
186. 
181.  
200. 
203. 
202. 
204. 
205. 
201. 
196. 
199, 
167. 
168. 
166. 
161. 
160. 

104. 
105. 
106. 
106. 
106. 
106. 
106. 
106. 
105. 
105. 
106 .  
1 0 6 .  
106. 
111. 
105. 
105. 
103.. 
102. 
101. 
101. 
LOO. 
101. 
100. 
101. 
102. 
102. 
101. 
101. 
102. 
102. 
104. 
103, 
103. 
103. 
103. 
110. 
112. 
111. 
113. 
113. 
111. 
108. 
110. 
92.  
93. 

' 9 2 .  
89 * 
8 8 .  

.. .. 

.t 
0. .. 
e. .. .. 
b e  .. .. .. .. .. .. .. .. .. 
*. 
4. .. .. .. 
a. .. .. .. 
e. .. .. 
a. .. 
a. .. .. 
0. .. 
a. .. 
a. 
a. 
0. 

B. .. .. .. .. 

** . 
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** 3/21/19  
** s / z i / n  ** 3/21/19  
** 3/21/79 
** 3/21/79  
** 3/21/79 
** 3/21/79 
** 3/21/19 
** 3/21/19 
** 3/21/79 
** 3/21/79 
** 3/21/79 
** 3/21/79  
** 3/21/19 
** 3/21/79 
** 3/21/19 ** 3/21/79  
*a 3/21/19  .. 3/21/1q ** 1/21/79  
** 3/21/19 
** 3/21/79 
*. 3/21/19 
** 3121179 
** 3/21/19 
** 3/21/19 
** 3/21/79 
** 3/21/79 
** 3/21/19 
** 3/21179 
** 3/21/19 
** 3/21/19  
** 3/21/79 
** 3/21/79 
** 3/21/79  ** 3/21/79  
** 3/21/19 
*.I 3/21/79  
** 3/21/19 
** 3/21/79 
** 3/21/19  .. 3 / 2 1 / 1 9  

1215 
1230 

1300 
1315 
1330 
1345 
1400 
141s 
I430 
144s  
1500 
1515 
1530 
1545 
1600 
1615 
1630 
1645 
1100 
1715 
1130 
1145 
1800 
1815 
1830 
1.345 
1900 
1915 
1930 
194s 
2000 
2015 
2030 
204s 
2100 
2115 
2130 
214s 

i 2 a 5  

z200  
2215 

16.7 7.2 10.3 121. 158. 87. 9. 

lb.7 1.2 10.3 122. 159. 88. ** . .  . .  
Ib.7 1 . 2  10.4 123. 160. 8 8 .  **  
I b . 1  7.4 10.3 120. 159. 8 8 .  ** 
16.7 7.4 10.2 114. 151. 8 3 .  ** 
16.7 1 . U  10.1 129. 112. P 5 .  ** 
16.7 7.3 10.2 131. 173. 9 5 .  **  
16.1 1.3 10.3 128. 160. 93. **  
16.1 1.2 10.3 129. 169. 93. ** 
16.7 7.1 10.4 132. 170. 94. **  
16.1 7.0 1O.U 134. 173. 95. **  
16.7 1 . 0  10.4 133. 172. 95. .. 
16.8 1 . 0  10.5 133. 172. 9s. ** 
16.8 7.0 10 .5  134. 173. 96. ** 
16.8 7.0 10.5 126. lb3.  9 0 .  0. 

16.8 7.0 10.5 126. 163. 90. ** 
16.8 7.0 10.5 127. 164. 9 0 .  e. 
16.8 1 . 0  10.5 12U. 1bO. 80. ** 
16.8 7.0 10.5 123. 158. 8 1 .  ** 
16.8 1.1 10.5 122. 158. 8 1 .  9.  

16.8 7.1 10.5 122. 158. 87. ** 
16.8, 7.1 10.5 122. 158. 87. ** 
16.8 7.1 10.4 122. 158s 87. ** 
16.8 7 - 1  10.5 122. 158. 87. 
16.8 1.1 10.5 122. 158. 81 .  ** 
16.8 7.1 10.5 121. 151. 86. ** 
16.8 1.1 10.5 123. 160. 88. ** 
16.8 1.2 10.4 122. 161. 8 9 .  ** 
16.6 8 . 3  9 . 8  127. 180. 99. ** 
16.6 7.6 10.2 122. 1bU. 90. ** 
16.6 1.6 10.1 120. 162. 8 9 .  ** 
1b.6 7.6 10.2 120. le2.  89. ** 
16.6 7.6 11.9 121, 163. 90. .* 
16.6 7.6 10.2 122. 164. 9 0 .  ** 
16.6 7.6 10.2 122. 164. 90. ** 
16.6 7.6 10.2 121. 163. 90. **  
16.6 7.6 10.2 122. 169. 90. ** 
16.6 1.6 10.2 123. 166. 91. **  
16.6 7.6 10.2 123. 165, 91. **  
16.6 1.6 10.2 123. 165. 91. ** 

. -_  2230 16.6 7.6 10.3 124. 166, 92. ** 
* a  3/21/19 2245 16.6 1.6 10.3 123. 166. 91. ** 
** 3/21/79  2300 16.6 7.6 10.2 123. 166. 91. ** 
** 3/21/19 2315 1b.b 7.6 10.2 123. 166. 91. **  
** 3/21/79  2330 16.6 7.6 10.2 118. IbO. 88. ** ** 3/21/79 2345 16.6 7.6 10.2 118. 159. 88 .  ** 
** 3/21/79 2400  lb.6 7.6 10.2 117. 157. 87. ** 

lb.6 7.b 10.1 121. 163. 90. .. 

................. o*.......*.o..~.....*.~o**~*.*o~.~.**~.**.*... 
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e... ....................tt....~.,.~..*~~........~*~**........~.~. 
.e 15 MIN. D A T A  b. 
e. D R Y  STACK G A Q  CONCENTUATIUN .. 
b e  .. 
.a 02 C02 NO NO NO *. 
.* LUAD V O L I  VOLI PPMV PPMV NG/J * *  .........*.................**....................*........~...*. DATE T I W E  MWTH MEAS *EbS MEbS 310c a. 

*a 3/22/19 
*a 3/22/19 
*a 3/22/19 
*e 3/22/19 
*e 3/22/19 
*e 3/22/19 
*e 3/22/19 
*a 3/22/19 
*e 3/22/19 
*e 3/22/19 
*e 3/22/79 
*a 3 / 2 2 / 1 9  
sa 3/22/19 
*e 3/22/19 
.a 3/22/19 
ea 3/22/19 
*a 3/22/19 
ea 3/22/19 
ea 3/22/19 
e. 3/22/19 
a* 3/22/19 
e* 3/22/19 

3/22/79 
3/22/19 

e* 3/22/19 
ea 3/22119 
.e 3 / 2 2 / 1 9  .. 3 / 2 2 / 1 9  
e* 3/22/19 
e. 3 / 2 2 / 1 9  
.e 3/22/19 
e. 3/22/19 
*e 3/22/19 
*e 3/22/79 
*a 3/22/19 
*a 3/22/79 
ee 3/22/19 ** 3/22/19 .* 3/22/19 
*a 3/22/79 
*e 3/22/19 
*e 3/22/19 
*a 3/22/19 
*a 3/22/19 
*a 3/22/79 
*a 3/12/19 
*a 3/22/19 
*e 3/22/19 

15 
30 
45 
100 
115 
130 
145 
200 
215 
230 
245 
300 
315 
330 

400 
41s 
430  
44s  
so0 
51s 
530 
sas 
600 
615 
630 
645 
100 
115 
1 3 0  
14s 
800 
815 
830 
845 
900 
915 
930 
945 
1000. 
1015. 
1030 
104s 
1100 
111s 
1130 
1lUS 
1200 

345 

16.6 
16.6 
1 6 . b  
16.6 
16.6 
1b.b 
1b.b 
16.6 
16.6 
16.6 
16.6 
16.6 
lb.6 
16.6 
lb.6 
16.6 
16.7 
16.1 
16.1 
16.1 
1b.b 
16.6 
16.b 
16.6 
16.6 
16.6 
16.6 
16.6 
16.4 
16.4 
16.4 
lb.4 
16.4 
16.4 
16.4 
16.4 
16.6 
16.6 
16.6 
16.6 
16.0 
16.4 
16.0 
16.4 
16.4 
16.4 
16.4 
16.4 

7.6 
1.6 
7.6 
7.6 
7.6 
7.6 
1.6 
1.6 
1.6 
7.6 
l.b 
7.6 
7.6 
7.6 
1.6 
1.6 
8.4 
7.9 
1.1 
7.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
7.6 
1.6 
7.6 
1.6 
1.6 
7.6 
7 . b  
7.7 
7.1 
7.6 
7.6 
7.6 
l.b 
7 . b  
1.6 
1.6 
1.6 
7.6 
l.b 
7.6 
7.6 

10.2 
10.2 
10.2 
10.3 
10 .3  
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.2 
10.2 
10.2 
9.7 
10.0 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 1a.z 
1013 
10.2 
10.2 
10.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.1 
10.0 
10.0 
10.1 
10.1 
10.1 

111. 
118. 
118. 
111. 
116. 
115. 
114. 
113. 
114. 
114. 
115. 
115. 
116. 
117. 
118. 
111. 
111. 
113, 
114. 
114. 
113. 
113. 
112. 
111. 
114. 
115. 
11s. 
11s. 
116. 
115. 
116. 
1171 
111. 
116. 
116. 
121. 
128. 
129. 
129. 
129. 
'129. 
129. 
125. 
126. 
127. 
127. 
128. 
129. 

151. 87. 
1bO. 88. 
160. 88.  
158. 87. 
156. Rb. 
155. 86. 
153. 8 4 ,  
152. 84. 
153, 84. 
154. (15. 
155, 85. 
155. 86. 
157. 86. 
158. 81. 
159. 88. 
159. 8 8 .  
160. 88. 
156. 8 6 .  
155. 85. 
1%. 8s. 
153. 8 4 .  
153. 8 s .  
151. 8 3 .  
1Sl. 83 .  
154. 85. 
155. 86. 
155. 06. 
156. 86. 
15b. 86. 
155. 86. 
156. 86. 

150. 87. 
IS?. 81. 
151. 81. 
112. 9s. 
173. 95. 
174. 9 b .  
174. 96. 
114. 9 b .  
114. 96. 
173. P5.  
168. 93. 
169. 93. 
111. 94. 
171. $4 .  
114, 9 b .  
113. 96. 

157. e7. 

t. 
8 .  
a. 
e. 
e. 
t. 
e. *. 
e. *. 
e. 
e. .. 
*. .. .. 
a. 
w. .. .. 
a. 
*. .. .. .. 
a. .. .. .. 
e. .. 
a. .. .. .. .. 
0. .. 
0 .  .. .. 
a. .. 
e. .. .. .. .. 
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............................................................... 
t. 15 MIH. D A T A  .. 
.t O R 1  STICK GAS cONCENTIATION .. .. .. .. u2 C02 NO NU NO *. .. LOID VoLx VOLX PPUV PPMV HG/J *. ** DATE T I M E  MWTH NE13 MEIS MEA3 SI02 .. ............................................................... .. 3/2>/79 I > , <  - 
** 3/22 /79  .. 3/22/79 
** 3122179 
*I 3/22/79 
** 3/22/79 
an 3/22/79 
n. 1/22/79 
a. 3/22/79 

3/22/79 
e *  3/22/79 
** 3/72/79 
* a  3/22/79 
*e 3/22/79 
t* 3/22/79 
** 3/22/79 
** 3/22/79 
** 3/22/79 
-8 3/22/79 .. 3/22/79 
** 3/22/79 ** 3/22/79 ** 3/22/79 
** 3/22/77 
a. 5/22/79 

3/22/79 
** 3/22/79 
** 3/22/79 ** 3/22/79 
** 3/22/79 ** 3/22/79 
*e 3/22/79 
** 3/22/79 
m. 3/22/79 
*a 3/22/79 
** 3/22/79 

3/22/79 .. 3/22/78 
3/22/79 .. 3/22/79 

*. 3/22/79 
** 3/22/79 
** 3/22/79 ** 3/22/79 

~ _ . _  
I230 

1300 
1245 

1315 ' 
1330 
1345 
iaoo 
1415 
1430 
144s 
1500 
1515 
1530 

lbOO 
161s 
1630 

1700 
1715 
1730 
1795 
1800 
1815 
1830 

1900 
1915 
1930 
1945 
2000 
2015 
2030 
2045 
2100 
2115 
2130 
21Q5 
2200 
221s 
2230 

1545 

1645 

ioos 

2205 
2300 
2315 

Ib.4 
1b.U 
16.6 
16.6 
1b.b 
l b . 6  
16.6 
1b.b 
1b.b 
1b.b 
16.6 
1b.b 
1b.b 
16.6 
16.6 
16.6 
1b.b 
16.6 
1b.b 
16.6 
16.6 
16.b 
16.6 
16.6 
1b.b 
1b.b 
17.0 

17.0 
17.0 
16.6 
1b.b  
16.b 
16.6 
16.6 
1b.b 
16.6 
1b.b 
16.6 
1b.b 

17.0 

. .  
l b . 6  
16.b 
1b.b 

1 .6  
7.6 
7.6 
7.b 
7.6 
7.b 
7.5 
7.5 
7.5 
7.s 
7.4 
7.u 
7.4 
7.4 
7.4 
7.4 
7.4 
7.4 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
8.2 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 

10.0 
10.0 
10 .0  
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
10.1 
10.1 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
9.6 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

129. 
129. 
124. 
125. 
127. 
127. 
127. 
127. 

128. 
125. 
122. 
122. 
122. 
122. 
122. 
122. 
123. 
120. 
124. 
124. 
126. 
128. 
129. 
130. 
129. 
128, 
128. 
126. 
130. 
123, 
121. 
121, 
120. 
121. 
121. 
120. 
119. 
120. 
119. 
119. 
119. 
119. 

128. 

119. 
119. 
116. 
I l b .  

173. 
173. 
lb7. 
lb8. 
170. 
170. 
170. 
169. 
171. 

167. 
lb3. 
I b 2 .  
162. 
162. 
162. 
163. 
164. 
165. 
165. 
lbb. 
l b 8 .  
170. 
172. 

173. 
171. 
171, 
l b 8 .  
I 8 3 .  
167. 
164. 
163, 
163. 
lb4. 
163. 
163. 
162. 
162. 
162. 
162, 
162. 
162. 
162. 
lbl. 
158. 
157. 
150. 

171. 

174. 

.. .. 
*. 
0. .. 
t. .. .. .. .. .. .. .. .. .. .. *. .. 
t. ." 
7. 
a. .. 
et .. 
a. 
a. .* .. 
t. 
a. .. 
7. 

e. .. .. .. .. 
e. 
a. .. .. .. 
a. .. 
t. 
.I 
a. 
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* a  j/23/79 
et 3/23/70 
* 8  3/23/79 
** 3/23/79 
** 3/23/79 
** 3/25/79 

3/23/79 
3/23/78 
3/23/79 ** 3/25/79 ** 3/23/79 

*. 3/23/70 ** 3/23/79 
** 3/23/79 
** 3/23/79 
** 3/23/78 ** 3/23/79 .. 3/23/79 
** 3/23/19 ** 3/23/79 ** 3/23/79 ** 3/23/79 
** 3/23/79 
** 3/23/79 
*e 3/23/79 
e* 3/23/79 
** 3/23/79 .. 3/23/79 
e 8  3/23/19 
*. 3/23/79 
e. 3/23/79 
*e 3/23/79 ** 3/23/78 ** 3/23/79 ** 3/23/79 
** 3/23/79 
** 3/23/19 
*e 3/23/79 
e. 3/23/79 
** 3/23/19 
*0 3/23/79 
** 3/23/79 
** 3/23/79 ** S/Z3/79 ** 3/23/79 
** 3/23/79 
a. 3/23/79 

1 5  16.4 
30 16.4 
as  16.4 

L O O  16.4 
11s 16.4 
1 3 0  16.4  
!as 16.4 
200 i 6 . a  
215 16.0 
230 16.4 
205 16.4 
300 16.4 
315 1b.a 
330 16.4 
345 16.4 
aoo 16.4 
ais 16.3 

44s 16.3 
430 16.3 

500 16.3 
515 16.4 
530 16.0 
545 16.4 
600  16.4 
b15 16.4 
630 16.0 
605 16.4 
700 16.0 
71s 16.4 
730 16.0 
705 i6 .a  
800 16.4 
815 16.3 
030  16.3 
84s 16.3 
900 16.3 
915 16.3 
930 16.3 
945 16.3 
1000 16.3 

1030 16.3 

1100 16.3 
111s 16.1 
1130 16.1 

1200 16.1 

1015 16.3 

loas 16.3 

1145 16.1 

............................................................... .. 1 5  * I N .  D A T A  .. .. D R Y  911CU C I S  CONCENTRAr lON .. 

.. LOID VOLX vaLx PPMV PPUV N G / J  
8 .  DATE T I M €  MWTH MEAS M € 4 3  M E A S  3x01 .. 
.. 0. .. 02 COZ NO NO NO * *  

............................................................... 
** 3/23/79 7.7 115. 156. 

157. 7.7 
7.7 
7.7 

1 ; 2  
7-  1 

7;7 
7.7 
7.7 
7.7 
1.7  
1.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
8.8 
7.7 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6  
1 .7  
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7 :7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 
7.0 
7.Q 

10.1 
10.1 
10.1 
10.1  
10.1 

. . . . .  
7.2 10  ..... I.......................*.*.*.* 

131 

116. 
115. 
11s. 
115. 
115. 
115. 
115. 
115. 
115, 

113. 
112. 
11 1 .  
111. 
101. 

107. 
107. 
106. 
106. 
106. 
106. 
1'08. 
109. 
108. 
109. 
109. 
10q. 
109. 
109. 
110. 
112. 
112. 
I l l ,  
112. 
r1a. 
115. 
115.  
Lib. 

114. 
1 1 4 .  

107. 

114; 
115. 
126; 
128. 
129.  
131 .  

156. 
156. 
156. 
156. 
156. 
157. 
157. 
157. 
155. 
155. 

152. 
151. 
150 .  
149. 
195. 
145. 
104. 
143. 
1 4 3 .  
143. 
143. 

147. 

108. 
148. 
147. 
148. 
ia8.  
ISO. 
152. 
152. 
151. 
152. 
152. 
156. 
155. 
156. 
154. 
15s. 
168. 
169. 
169. 
171. 
175. 

154.  

147. 

147. 

.. .. .. .. .. .. .. .. .. 
*. .. .. .. 
e. 
1. 
Ll. .. .. .. .. .. 
b. 
e. .. .. 
e. 
*. 
a. .. .. 
a. .. 
a. .. *. .. .. .. .. .. .. 
e. 
.* .. .. 
e. .. .. - ~~ 

134. . ~ .......................... 
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*. 3/23/79 
*. 3/23/79 *. 3/23/79 ** 3/23/79 
*. 3/23/79 ** 3/23/79 
** 3/23/79 .. 3/23/79 .. 3/23/79 .. 3/23/79 
** 3/23/79 

3/23/79 .. 3/23/79 *. 3/23/79 
** 3/23/79 
** 3/23/79 

3/23/79 
** 3/23/79 

3/23/19 *. 3/23/79 .. 3/23/79 
*. 3/23/79 ** 3/23/79 
** 3/23/79 .. 3/23/79 
*a. 3/23/7V 
** 3/23/79 

5/23/79 
.e 3/23/79 .. 3/23/79 
.e 3/23/79 

3/23/79 .. 3/23/79 
** 3/23/79 *. 3/23/79 
0. 3/23/79 
** 3/23/79 
** 3/23/79 
a. 3/23/79 

3/23/79 
** 3/23/78 
*a 3/23/79 

-8 3/23/79 

1215 
1230 

1300 
1315 
1330 
I345 
iaoo  
lais 
14x0 
in45 
1500 
1515 
1530 
1545 
I bOO 
1615 
1630 
164s 
I700 
I715 
1730 
1745 
1800 
I815 
1830 
1845 
1900 
I915 
1930 
1945 
2000 
2015 
2030 
2045 
2100 
2115 
2130 
2195 
2200 
2215 
2230 

2300 

124s 

22a5 

7.2 
7.2 
7.3 
7.3 
7.2 
7.2 
7.2 
7.1 
7.2 
7.2 
7.1 
7. I 
7.1 
7.1 
7.1 
7.1 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.0 
7.0 
7.s 
7.3 
7.3 

7.7 
8.2 
7.9 
8.0 
8 .0  
8 .0  
7.9 
7.9 
8.0 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7 . 9  
8 . 0  

7.a 

10.3 
10.2 
10.2 
10.2 
10.3 
10.2 
10.3 
10.3 
10.3 
10.3 
10.3 

10.3 
10.3 
10.3 

10.3 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.2 
10.2 
10.2 

9.9 
9.6 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 

10.4 

10.0 

9.7 

135. 

123. 
123. 

i 3 a ;  
124. 
124.  
125. 
129. 
130, 
129. 
120. 
127. 
IZb. 
125. 
124. 
123. 
124. 
122. 
123. 
122. 
122. 
121. 
121. 
120. 
120. 
119. 
118. 
118. 
117. 
118. 
116. 
120. 
124. 
124. 

iza. 

I Z b .  
125. 

122. 
121. 
122. 
123. 
123. 
123. 
124. 

177. 
176. 
163. 

.. .. .. 
t. 
e. .. .. .. .. 
e. .. .. 
.* *. .. .. .. .. 
*. 
a. .. .. .. .. .. 
e. 
e. 
e. .. 
e. 
a. 
e. .. .. .. 
t. .. 
e. 
e. 
a. .. .. .. .. 
a. 
a. 
e. 
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.. j/i4/19 .. 3/24/19 *. 3/24/19 
** 3/24/19 
** 3/24/79 
*. 3/24/19 ** 3 / 2 4 / 1 9  
** 3/24/7Q 
*e 3/24/19 
** 3/24/19 .. 3/24/19 
** 3/24/19 

s/za/v 
3/2a/79 
s/za/n .. 3/24/79 

** 3/24/79 .. 3 / 2 4 / 1 9  
.a 3/24/19 
*. 3/20/79 

3/24/19 
*a 3/24/79 
** 3/24/19 
*. 3/24/19 
** 3/24/19 
*. 3/24/19 
t. s/za/tq 
*. 3/24/19 .. 3/24/79 
*e 3/24/19 
** 3/24/79 
** 3/24/79 

3/24/19 
at 3/24/79 
*. 3/24/19 

3/24/79 
en 3/24/79 .. 3/24/79 
** 3/23/79 .. 3/24/19 

3/24/19 .. 3/24/19 .. 3/24/79 
** 3/24/79 .. 3124/19 3/24/19 

................... t t . . . * b . ~ ~ * ~ . * . * * ~ ~ * . . ~ * ~ * ~ ~ ~ ~ b ~ * * . ~ ~ * . . * ~ * ~ .  .. 15 MIN. D A T A  .. .. DRY S T A C X  GAS CONCENTRATION .. 
a. .. .. 02 COZ NO NO NO .. LOAD VOLX VOLX PPMV PPMV NG/J ** ... t.....~t..............~.*b*******b*~*.***~~8***...**0~.~~..0* .. 3 / 2 4 / 1 9  15 lb.4 7.9 9.1 125. 173. 9 5 .  ** 

3/24/19 SO 1b.4 1.9 9.7 124% 172. 95. ** 
45 1b.4 7.9 9.1 125. 113. 9 5 .  ** 

100 lb.4 7.9 9.1 125. 112. 95.  ** 
115 lb.4 7.Q 9.7 124. 170. 04. **  
130 1b.4 7.9 9.1 124. 170. 9 4 .  * *  
145 1b.4 7.8 Q.1 124, 170. 94. * *  
200 16.4 1.9 9.9  124. 110. Q4.  ** 
215 lb.4 1.9 9.1 125. 171. 94. ** 
230 1b.4 7.9 9.7 125. 171. Q5.  * *  
245 1b.4 1 . 9  9.1 126. 114. Qb. ** 
300 1b.4 1 . 8  9.1 127. 114. Ob. ** 
315 16.4 7.9 9.1 129. 118. 98. * e  
330 1b.4 1.9 Q.1 129. 118. 98. ** 
34s Ib.4 7.Q 9.7 128, 177. 91. 9. 

400 1b.4 1.9 9.1 128. 117. 98 .  0 ,  

415 1b.4 8.5 0.1 129. 187. 103. ** 
430 lb.4 7.Q 9.b 127. 175. Q7, ** 
445 lb.4 1.1 9.8 128. 113. 9 5 .  ** 
500 1b.4 1.7 9.9 128. 173. 9 5 .  *. 
515 1b.4 1.b 9.9 127. 172. 85.  ** 
530 lb.4 7.7 9.9 12b. 111. 94. ** 
545 1b.4 1.b 9 , 8  12b. 171. 94. ** 
bo0 1b.4 7.7 9 .8  12b. 111. 94. **  
b15 1b.4 1.6 9.8 121. 111. 04. ** 
630 1b.4 1.1 9.8  LZ?. 172. 95. ** 
b45 lb.4 1.1 9 .8  12b. 111. 94. ** 
700 1b.4 1.1 9.8 12b. 171. 94, a. 
115 lb.4 1.1 9 . 8  12b. 112. 9 5 .  ** 
730 1b.4 1.7 Q.8 127. 172. 9 5 .  *a 
145 lb.4 7.6 9.9 128, 173. 95 .  ** 
815 lb.4 1.6 9.9 128. 113. 95. ** 
830 lb.4 7.6 9.9 121. 111. 94,  *t 

845 16.4 1.1 10.0 125. lb9. 93. ** 
900 lb.4 1.7 9 . 9  121. 163. QO. ** 
915 1b.4 1.b 9 . 9  llb. 15b. 8b. ** 
9 3 0  1b.4- 1.6 10.0 llb. 151. 87. ** 
945 1b.4 1.1 9 .0  120. lb3. PO. ** 
1000 1b.4 7.1 9.1 123. lb?. 92. *e 
1015 lb.4 1.0 8.1 124, lb9. 93. ** 
1030 1b.4 1.8 9.1 123. 111. 94,  ** 
1045 Lb.4 1.8 9.1 125. 111. 94,  ** 
1100 1b.4 1 . 8  9.1 125. 111. 94 .  *e 
1115 lb.3 1 . 8  9.1 125. 112. 0 5 .  ** 
1130 1b.3 1 . 0  Q,? 121. 174. .Qb. ** 
1145 lb.3 7.8 9.7 126. 173. 9 5 .  ** 

.. ~ 1200 1b.S 7.8 Q,? 125. 111. 95. ** 
.....................t.t.....t.................~....~.~~*..~.*~*.*~*. 

DATE T I M E  MhTH MEAS M E A 3  Y E A S  3x06 e. 

. 800 16.4 1.6 9.9 128. 113. 9 5 .  
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............................................................... *. 1 5  MI&. D A T A  .. .. DRV S T A C K  G A 3  CONCENTRATION *. .. *. .. 02 CO2 NO NO NO **  

.* LOAD VOLX VOLX PPUV PPMV NGlJ ** ............................................................... 1. DATE TIHE M*TH M E A S  M E 1 3  MEAS 32OL .. 
no 3 / 2 4 / 1 9  
** 3/24/79 
** 3 / 2 4 / 7 9  .. 3/24/19 .. 3 / 2 4 / 1 9  
a. 3/24/79 
** 3/24/19 
* 0  3/24/79 
e. s/w/n 
*. 3/24/19 .. 3/24/79 
0. 3 / 2 4 / 1 9  
** 3/24/79 
** 3/24/79 
** 3/24/78 
** 3/24/79 
0. 3/24/79 
*. 3 / 2 4 / 1 9  .. 3/24/79 
00 3/24/19 
*t 3/2E/79 
** s/za/tq 
0. 3/24/19 
** 3/24/19 
** ~/24/79 
** 3/24 /19  
** 3/24/79 
0. 3 / 2 4 / 1 9  
** 3/24/79 
** 3/24/19 
0. 3/24/79 
** 3/24/19 

** 3/24/79 

*. 3/24/79 
** s/za/?q .. 3/24/79 
** 3/24/19 
*. 3/24/79 

3/24/19 .. 3/24/79 
a t  3/24/19 

** 5/24/79 
0. 3/24/19 
a. 3/24/19 

3 / z a / i q  

3/2a/m 

1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400 
1415 
1430 
1445 
1500 
1515 
1530 

1600 
1615 
1630 
I645 
1100 
I115 
1130 
1145 
1800 
1615 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
2015 
2050 
2045 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 

154s 

16.3 
16.3 
16.3 
16.3 
16.1 
Ib.1 
1b.l 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.5 
1b.S 
16.3 
16.3 
16.5 
16.3 
16.3 
16.5 
18.2 
18.2 
18.2 
18.2 
16.4 
16.4 
16.4 

lb.4 

16.4 
1b.U 
16.4 

16.4 
Ib.4 

16.4 

1b.4 

16.4 

2330 . . 
2345 1 6 . 4  

7.8 

1.8 

1.9 
7.8 

1 . 9  
7.9 
7.9 
7.8 
7.8 
7.8 
7 . 1  
1.7 
7.8 
1 . 8  
1 .8  
7.8 

1.8 
1.9 
1.9 
1.8  
1.8 
1.9 
7.9 
7.9 
1.9 
7.9 
7 . 9  
1.8 
8.6 
0.6 
8.6 
8.2 
8.2 
8.2 
8.2 
8.2 
8 .2  
8.2 
6.2 
8.2 
8 . 3  
8 . 3  
8.3 
8.3 
8.2 
8.2 
8.3 

l.a 

1 2 1 .  
127. 
12b. 
127. 
133. 
132. 
131. 
130. 
132. 
132. 
132. 
134. 
135. 
135. 
135. 
135. 
136. 
136. 
138. 
138. 
138. 
131. 
136. 
137. 
135. 
135. 
134. 
132. 

181. 
181. 
182. 
141. 
136. 
136. 
136. 
135. 
135. 
137. 
137. 
1st. 
139. 
139. 
141. 

140.  
141. 
141. 

158. 

142. 

178 .  
174. 
112. 
174. 
182. 
lei. 
180. 
178. 
180. 
180. 
180. 
182. 
185. 
185. 

184. 
186. 
181. 

189. 

181. 

186. 
186. 

211. 
263. 
263. 
265 .  
2 0 1 .  
193. 
192. 
192. 
192. 
192. 
194. 
194. 
1%. 
191. 
191. 
200. 
201. 
198. 
199. 
200. 

10s. 

189. 
189. 

187. 

188. 
186. 

1.33. 

101. 
L O O .  

9 9 .  
98, 
99  I 
9 9 .  
9.7. 
101, 
102. 
102. 
102. 
102. 
103. 
103. 
104. 
104. 
104. 
103. 
103. 

103. 
103. 
102. 
101. 
119. 
145. 
145. 
1'6. 

106. 
106. 
1 0 6 .  
lob, 
106. 
107. 
101. 
101, 
109. 
109. 
110. 
111. 
109. 
110. 
110. 

104. 

114. 

.. .* .. 
** .. .. .. 
.* 
0. 
e. .. .. 
a. .. 
e. .. .. 
.t .. .. 
e. 

** .. .. .. 
.* .. 
0. .. .. 
*. 
0. .. 
a. .. .. .. 
*. .. .. 
e. .. 
a t  .. .. 
0. .. 
a. 

s i i a / i o  .. ~ . .  ** 3/24/19 2900 16.4 . .  ............................................................... 
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.. 3 / 2 5 / 1 9  
** 3 / 2 5 / 1 9  
** 5 / 2 5 / 7 9  .. 3 / 2 5 / 1 9  .. 3 / 2 5 / 7 9  
*. 3 / 2 5 / 1 9  
** 3 / 2 5 / 1 9  
** 3 / 2 5 / 1 9  .. 3 / 2 5 / 7 9  
*. 3 / 2 5 / 1 9  
*. 3 / 2 5 / 1 9  
*. 3 / 2 5 / 1 9  
*. 3 / 2 5 / 1 9  
9. 3 / 2 5 / 1 9  
*.I 3 / 2 5 / 1 9  *. 3 / 2 5 / 1 9  

3 / 2 5 / 1 9  
** 3 / 2 5 / 1 9  
** 3 / 2 5 / 7 9  
*. 3 / 2 5 / 1 9  .. 3 / 2 5 / 7 9  

3 / 2 5 / 1 9  
** 3 / 2 5 / 1 9  ** 3 / 2 5 / 1 9  
*. 3 / 2 5 / 1 9  
9. 3 / 2 5 / 1 9  ** 3 / 2 5 / 1 9  
0. 3 / 2 5 / 1 9  ** 3 / 2 5 / 7 9  
*. 3 / 2 5 / 1 9  
*e 3 / 2 5 / 1 9  
*e 3 / 2 5 / 1 9  
.* 3 / 2 5 / 1 9  
*. 3 / 2 5 / 7 9  .. 3 / 2 5 / 1 9  
e. 3 / 2 5 / 1 9  .. 3 / 2 5 / 7 9  .. 3 / 2 5 / 1 9  
*w  3 / 2 5 / 1 9  
9. 3 / 2 5 / 7 9  .. 3 / 2 5 / 1 9  

*. 3 / 2 5 / 1 9  

15 
30 
45 

LOO 
115 
I30 
145 
200 
215 
230 
245 
300 
315 
330 
345 
4 0 0  
015 
4 3 0  
445 
500 
515 
530 

600 
b15 
b3O 
b45 
1 0 0  
115 
I 3 0  
1 4 5  
800 
015 
830 
045 
9 0 0  
91s 
930 
945 
1000 
1015 
I 0 3 0  
1045 
I100 

sa5 

............................................................... .. 1 5  MlN. D A T A  .. ." D R Y  $TACK G 1 S  C O N C E N T R A T I O N  .. .. .. .. 02 COZ NO N O  N U  a. .. L O A D  V O L X  V O L I  PPMV PPUV NG/J **  ............................................................... DATE T I M E  MWTH *EA3 M E A S  M E A S  3 I O L  .. 
*. 3 / 2 5 / 1 9  ** 3 / 2 5 / 7 9  

** 3/25/79 1115 

0 . 3  
8 . 3  

9.b 
9.7 

0 . 3  
0 . 3  
O.u 
8 . 4  
8 .4  
0 .4  
0.4 
8.4 
8.4 
0.4 
0.4 
0.4 
0.4 
8.4 
9.3 
0 . 1  
8.1 
8 - b  
0.b 
0 . 1  
8.b 
8.6 
0.b 
0.6 
8.b 
8.6 
8.5 
8.5 
0.5 
8.5 
0.6 
0.6 
0.6 
8.7 
8.7 
0 .1  
8 .1  
0.6 
0.6 
0.6 
0.6 
8 . 7  
8 .7 
0.7 
8.1 

9 . 7  
9 .7  
0 .1 
9.7 
9.6 
0.1  
9 . 1  
9.7 
9.7 
9 .1 
9.7 
9 . 7  
9 . 7  
9 .1 
9.1 
9 . 5  
9.5 
9.5 
9.5 
9.5 
9.5 
9 . 5  
9.5 
9.5 
9 . 5  
9.5 
9.5 
9.5 
9 .5  
9.5 
9 . 5  
9.5 
9 .5  
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

140. 
139. 
139. 
141. 
141. 
142. 
141. 
141. 
140. 
139. 
tse.  
138. 
138. 
139. 
139. 
139. 
134. 

142. 
1 4 1 .  
141. 
140. 
130. 
13b. 
13b. 
138. 
139. 
140.  
138. 
135. 
134. 
132. 
131. 
131. 
130. 
131. 
131. 
130.  
129, 
129. 
128. 
129. 

141. 

130; 
130. 
131; 
131. 

199. 
198. 
191. 
200. 
202. 
203.  
202. 
201. 
201. 
198. 
1 9 7 .  
198. 
1%. 
190. 
199. 
108. 
2 0 1 .  
2 0 7 .  
208. 
206. 
206. 
205. 
202 .  
199. 
199. 
202. 
203. 
205. 
201. 
195. 
194. 
192. 
191. 
191. 
191. 
192. 
191. 
190, 
109, 
109, 
108. 
189. 
191. 
190, 
192. 
192. 
194. 
195. 

110. 
1 0 9 .  
109. 
110. 
I l l .  
112. 
112. 
111 .  
111. 
1 0 9 .  
109. 
109. 
109. 
109. 
110. 
109. 
1 1 4 .  
1 1 4 .  
114. 
114. 

a* 3 / 2 5 / 7 9  I130  . ~. 
* W  3 / 2 5 / 1 9  1145 16.1 is2i 
0. 3 / 2 5 / 7 9  1200 16.1 e;? 0 ; s  133. . iO8; ............................................................... 

04. 
105. 
105. 
lob. 

.. .. .. .. .. 
a. .. .. .. 
t. .. 
0. .. .. .. 
a. .. .. 
a. 
a. 
t. .. .. 
0. 

e. .. 
a. .. .. 
t. .. .. .. 
e. .. .. 
e. .. 
0. .. .. .. 
.* .. .. 
t. .. .. 
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............................................................... *. 15 WIN. D A T A  .. 
e. DPl S T A C M  GAS CONCENTRATION' .. 
a. e. 
.e 02 C O 2  NU NO NO *. LOAD VULX VOLX PPMV PPPV NG/J **  ............................................................... ** D A T E  T I M E  M N T H  M E I S  MEbS HEAS 3 Z O e  .. 
** 3 / 2 5 / 7 9  *. 3 / 2 5 / 7 9  *. 3 / 2 5 / 7 9  
** s/zs/m 
** 3 / 2 5 / 7 9  
*.I 3/25/79 
** 3/25/79 
** 3/25/79 
** 3 / 2 5 / 7 9  *. 3 / 2 5 / 7 9  *. 3/25/79 
** 3/25/79 *. 3/25/79 
*e 3/25/79 *. 3/25/79 
** 3/25/79 
*.I 3/25/79 
e. 3/25/79 
** 3/25/79 .. 5 / 2 5 / 7 9  
e. 3/25/79 .. 3/25/79 
.e 3/25/79 

3 /25 /19  
*a 3 / 2 5 / 1 9  ** 3/25/?9 ** 3/25/79 
** 3/25/79 .. 3/25/79 
** 3/25/19 *. 3/25/79 
** 3/25/79 *. 3/25 /79  .. 3/25/79 
e. 3 /25 /79  
** 3/25/79 .. 3 / 2 5 / 7 9  
** 3/25/79 
e. 1 /25 /79  
*a 3/25/79 ** 3 / 8 5 / 1 9  
** 3/25/79 
ta 3/25/79 
** 3 / 2 5 / 1 9  .. 3/25/79 
am 3/25/74 
s. 3/25/79 
e- 3/25/79 

1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400 
1415 
1 4 3 0  
1445  
1500 
I515 
1530 
1545 
1600 
1615 
1630 
1645 
1700 
1715 
1730 
1745 
1800 
1815 
1830 
I845 
I900 
1915 
1930 
1945 
2000 
2015 
2030 
2045 
2lOO 
2115 
2130 

2200 
2215 
2230 
2245 
2300 
2315 
2330 
2345 
2400 

2145 

8.7 
8.7 
8.7 
8.7 
8.7 
8.7 
8.5 
8 . 3  
8 .4  
8.4 

8.4 
8.9 
8.4 
8.4 

8.0 

0 .3  
8.4 

8.4 

8.4 
8.4 

8.4 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
6.5 
8.5 
8.5 
8.2 
8.2 
8 .  1 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8. I 
8. I 
8.1 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.4 
9 . 4  
9 .a 
9.4  
9.4 
9 . 5  
9.5 
9 . 5  
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
0.5 
9.5 
9.5 
9.5 
9.5 
9 . 4  
9 . 4  
9.7 
9.0 
9.8 
9.8 
9.8 
9.8 
9 .8  
9 .8  
9.8 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 

134. 
134. 
1 3 4 .  
133. 
133. 
133. 
135. 
138. 
13b. 
I 3 b .  
135. 
136. 
137 .  
138. 
138. 
139. 

139. 
137. 
1 3 7 0  
137. 
138. 
138. 
138.  
138. 
136. 
136. 
136. 
135. 
t 3 u .  
132- 
132. 
130. 
131, 
131. 
130. 
130. 
131. 
132. 
133. 
132. 
130. 
130. 
130. 
132. 
133. 

1 4 0 .  

ion,  
109.  
109. 
107. 
107. 
107. 
108.  
108. 
108.  
108.  
107. 
108. 
108. 
1 0 9 .  
109. 
109, 
110.  
110. 
109. 
108. 
108. 
110. 
109. 
109. 
1 0 9 .  
108. 
108. 
108. 
107.  
107. 
106, 
103. 
101. 
101.  
102. 
101. 
101. 
102. 
103. 
103. 
103. 
101. 
101.  
101. 
103.  
103. 
IOU. 
104.  

.. 
0. .. 
b. .. .. 
.* .. .. 
b* .* *. *. .. .. 
.t .. 
.* 
e. 
*. 
*" .. .. 
e. .. .. .. 
a. .. 
0. 

*. .. 
.* 
e. . t. .. .. .. 
a. 
e. .. *. 
e. .. 
.t .. .. .. i35. 

..- ~ 135. ~ . ~, ............................................................... 

,136 Mrg 6017-1216 



.~..........~.................t.........~.~~..*.~..~~*..***.~. .. 15 MIN, DATA .. 
** O R 1  STACK GAS CONCENTRATION .. .* .. 
.* 02 C O 2  NO HO NO 
** L O I D  VOLX V O L X  PPMV PPMV NGlJ ** ** DATE l l M E  MhTH W A S  MEAS M E A 3  3102 .. 
t~*.*..............t.................t***~..~..*.~~~**~~~.*~~ 

** 3/26/79 IS 1b.U 8.1  9.7 137. 192. 106. O b  ** 3/2b/79 30 1b.U 8.1 9.7 137.  192. lob. '* 
** 3/2b/7q 45 1b.U 0 . 1  9.7 139. 1%. 108. ** 
** 3/26/79 100 lb.4 8.1 9.7 140. 197. 109. ** 
** 3/26/79 115 I6.U 8.1 9.7 141. 198. 1 0 9 .  **  ** 3/2b/79 130 Ib.4 8.1 9.7 1U1. 198. 109. ** **  3/26/7P 145 1b.U 8 .1  9.6 1S9. 195. 108. **  
** 3/26/79 200 Ib.4 0.1 9.6 1 3 9 .  195. 108. ** 
** S/Zb/79 215 Ib.4 8.1 9.7 1 '40 -  lqb. 108.  .* 
** 3/2b/79 ' 230 l b . 4  8 .1  9.7 1'40. 197. 108. ** 
** 3/26/79 245 lb.4 8.1 9.7 140. 196. 108. **  
** 3/26/79 3 0 0  lb.4 8.1 9.7 IUO.  197. 1 0 9 .  **  
** 3/26/79 315 lb.4 8.1 9.7 140. 196. 108. ** ** S/Zb/79 330 Ib.4 8.1 9.7 140. lqbm 108. **  
** 3/26/19 3US 1b.4 8.1 9.7 139. 195. 107. ** 
** 5/26/79 4 0 0  lb.4 8.1 9.7 139. 1%. 108. ** ** 3/2b/79 415 1b.4 9.1 8 . 8  1 4 3 .  217. 120. ** 

3/26/79 430 lb.4 8.7 9.3 l U 3 .  211. 116. ** 
** 3/2b/79 445 1b.U 8.7 9.3 LOO. 212. 117.  ** ** 3/26/79 5 0 0  lb.4 8 . 7  9.3 lab. 214. 118. ** 
** 3/2b/79 515 Ib.4 8.5 9.4 144. 209. 115. ** 
** 3/2b/79 530 16.4 8.5 9.5 144. 207. 114. ** 
** 3/Zb/79 545 lb.4 8.5 9.5 14a. 298. 115. ** ** 3/2b/79 bOO 16.4 8.5 9.5  144. 201 .  114. ** ** 3/26/79 b15 lb.4 8.4 9.5 144. .?Ob. 114. .* 

3/2b/79 b30 1b.U 8.3 9.7 141. 200. 110. ** 
a. 3/26/19 bU5 lb,U 8 . 3  9.7 la-?. 202. 111. ** 
** 3/2b/79 700 (b.4 8 . 3  9.7 142. 202. 112. 9. ** 3/2b/T9 715 lb,U 8.3 9.7 142. 201. 111. ** 
** 3/26/79 730 16.4 E.3 9.7 142. 2 0 1 .  111. ** *. 3/Zb/79 745 Ib.4 8 .3  9.7 102. 202. 111. ** 

3/26/79 800 lb.4 8.2 9.7 143, 203. 112. ** 
** 5/26/79 815 (6.4 8 . 3  9.7 143. 203. 112. 9. 

** 3/26/19 805 lb,4 8.3  9.7 143. 203. 112. ** 
** 3/2b/79 900 1b.4 . 8.3 9.7 144. 205. 113. ** 
** 3/2b/79 915 16.3 8.3 9.7 144.  205. 113. ** 

3/2b179 930 16.3 8.2 9.7 139. 196. 1 0 8 .  ** 
** 3/2b/79 945 lb.3 8.0 9.7 133, 1E5. 102. *a 
** 3/2b/79 1000 tb.3 8.1 9.7 132. 184. 101. ** 
** 3/26/79 1015 1b.l 8.b 9.5 128,  186. 103. *a 
** 3/2b/79 1030 1b.l 8.5 0 . 0  129. lab. 103. *a 
a* 3/26/79 1045 1b.f 8.2 V,b 129. 181. 100. *. 
** 3 / 2 6 / 7 9  1100 1b.I 8.1 9.1 131- 183. 101. ** 
** 3/26/79 1115 lb.3 8 . 0  9.7 132. 183. 101. ** 
** 3/2b/79 1130 Ib.3 8.0 9.7 136. 189. 104. ** 
** 3/2b/79 1145 (b.3 8.0 9.8 1 3 7 .  190. 105. ** 
99 3/26/7V 1200 16.3 8.1 9.8 137. 192. 106. ** ..****..~...*....~*....~.....***...~~~~~.~..~.*~.*.*..*.....*.. 

** 3/2b/79 030  lb.4 8 . 3  9.7 102. 202. Ill. *. 
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............................................................... .. I5 * I N .  D A T A  . b. .. b. 

.. D R V  STACK G A S  CONCENTRIIION *. 

._ *. 02 C02 NO NO H a  *. .. LOAD VOLX V O L I  PPMV PPUV N G l J  *t *. D A T E  T l N E  MWTY M E A 3  MEA3 H E A S  3102 t. ............................................................... 
** 3/2b/79 1215 10.0 8.0 9.6 137. 191. 1 0 5 .  * *  
0. 3/26/79 I230 Ib.4 8 . 0  9.11 137. 190. 105.  ** 
** 3/26/79 1245 16.4 0.0 9 . 8  137. 190. 105.  .* 
** 3/26/79 1300 lb.4 11.0 9.9 128. 178. 98, * *  *. 3/26/79 
** 5/26/79 
** 5/26/79 
** 3/26/19 
** 3/26/79 
** 3/26/79 
** 3/26/19 
8 .  3/26/79 
** 3/26/79 
** 3/26/79 
** 5/26/79 
a. 5/26/79 
** 3/26/79 
** 9/26/79 
a*. 3/26/19 
** S/2b/79 
t. 3/26/19 
**. 3/26/79 
* a  3/2b/79 

3/26/70 
3/26/79 

*a 3/26/19 
** 3/26/79 
0. 3/26/79 

3/26/79 
s a  3/26/79 
e *  3/26/79 
* a  3/26/79 
** 3/26/70 

1/26/79 
3/26/79 
3/26/79 

* a  3/26/79 
ea 3/26/79 .* 3/26/79 
*e 3/26/79 
at 5/26/79 
.* 3/26/79 
*. 3/26/79 

3/26/79 
** 3/26/79 
** 3/26/79 
** 3/2b/?Q ........... 

** 3/26/79 

1315 
1530 
134s 
i a o o  
1415 
I430 
la45 
1500 
1515 
1530 
15u5 
1600 
1615 
I 6 3 0  
1645 
1700 
1715 
1730 
1745 
1800 
1015 
1830 
1045 
1900 
I915 
1930 
I945 
2000 
2015 
2030 

21 00 
2115 
2130 

2200 
2215 
2230 

2300 
2315 
2330 
234s 
2400 

zoos 

2105 

22a5 

........ 

8.0 
8. I 
8 . 0  
8.0 
7.6 
7.5 
7.5 
7.5 
7.6 
7.5 
7.6 
7.6 
7.5 
7.5 
7;s 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.b 
7.6 
7.5 
7.6 
8.7 
7.9 
7.8 
7.7 
7.6 
7.1, 
7.6 
7.8 
7.8 
7.9 
7.6 
7.5 
7.5 
7.6 
7.7 
7.7 
7.7 
7.7 ........ 

8.9 
9.8 
9.7 
9.7 
9.9 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
19.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
9.0 
10.0 
10.1 
10.2 
10.3 
10.4 
10.5 
10.1 
10.1 
10.1 
10.3 
10.4 
10.4 
10.0 
10.4 
10.3 
10.3 
10.3 ...... 

121. 168. 
128. 180. 
135. 189. 
139- l v 3 ,  
133. 180. 
127. 169. 
127- 170. 

127. 170. 
128. 171. 
129. 173. 

127. 170. 
126. lb8. 
123. 164. 
126. 169. 
125. 167. 
125. 160. 
126. I b 8 .  
125. 167. 
12s. Ibb. 
123. 165. 
121. 162. 

120, 161. 
123. 166. 

123, Ib9. 
123, 168. 
122. 165. 
120. 161. 
118. 157. 
119. 161. 
121. 166. 
121. 165. 
120. 165. 
119. 160, 
120. 161. 
118. 158. 
118. 159. 
119. 161. 
120. lb2. 
119. 161. 
119. 161. 

128. 172. 

129. 174. 

110, 158. 

125, 180. 

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

93. 
99. 

106. 
QQ. 
93. 
,411. 
95. 
94. 

9b. 
Qb. 
qu. 
92. 
91. 
93. 
92. 
92. 
93. 
92. 
9 1 .  
91. 
09. 
87. 
8 9 .  
91. 
101. 
93. 
93. 
91. 
89 . 
87. 
89. 
91. 
91. 
91. 
8 8 .  
09. 

1 0 0 .  

90. 

(17; 
88. 
89.  
90. 
89. 
8Q 1 ....... 

.. .. 
a. .. .. .. 
e. 
e. .. 
a. .. .. .. .. .. .. 
t. .. .. 
b e  .. .. 
e. .. .. .. .. .. .. .. .. .. .. .. 
8 .  .. 
a t  .. .. .. .. .. 
e. 
a. ..... 
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*......................1......*...*..~......*..**~.*...~.~....~. .. 15 HIN, D A T A  .. .. D9.1 S T A C K  GAS C O N C E N l R A l 1 O N  .. 
.a .. _ _  ~- .. 02 C02 NO NO NO a. .. LOAD V O L X  VOLI  PPMV PPMV N G / J  0. .. .. 3/27/79 
e. 3/21/79 
** 3/21/79 
.e 3 / 2 7 / 1 9  
4. 3/21/79  
e *  3/27/79 

3/27/79 
4. 3/27/19 

3/27/79 .. 1/27/79 
e. 3/27/?9 .. 3/27/19 
a. 3/21/79  

3 /27/79  .. 3/27/79 
.e 3/27/79 .. 3/21/79  .. 3/27/79 

3 / 2 7 / 1 9  
** 3/27/79 .. 3/21/19 

3/27/79 
3 /27/79  .. 3/27/19  

4. 3/21/79 
*. 3/27/19 .. 3/27/79 
*e 3/21/19 .. 3/21/79 
** 3/21/79 
*. 3/27/19 
*. 3/27/19 
8 .  3/27f?9 .. 3/27/79 
*. 3 / 2 1 / 7 9  
*e 3127179 .. 3/27l?9  .. 3/27/19 .. 3/27/70 
e. 3/27/19  
* a  3/27/19  .. 3/27/79  .. 3/21/19 
.a 3/27/79 

3 / 2 7 / 1 9  
a. 3/27/79  .. 3/27/79  .. 3/27/79 

15 
30 
45 

1 0 0  
1 IS 
130 
145 
200 
215 
230 
245 
300 
315 
330 
345 

41s 
u s 0  
4 4 5  
so0 
515 
530 

600 
b15 
630 
b45 
1 0 0  
115 
710 
745 
800 
815 
830 
84s 
900  
91s 
930 

IO00 
1015 
1030 
lous 
1100 
1115 
1130 
I145 
1200 

a o o  

54s 

pas 

10.7 
lb.7 
16.1 
lb.7 
16.1 
lb .1  
16.1 
1b.l  
lb.7 
1 6 . 7  
16.7 
16.7 
16.1 
16.7 
lb.1 
Ib.1 
1b.b 
1b.b 
16.6 
1b.b 
16.6 
16.6 
lb.6 
1b.b 
1b.b 
16.6 
1b.b 
1b.b 
16.6 
1b.b 
lb.6 
1b.b 
16.8 
1b.b 
16-b  
Ib.6 
16.6 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
16.6 
1b.b 
1b.b 
1b.b 

7 . 7  
7 . 7  
7.b 
7.6 
7.7 
7.7 
7 . 1  
7.7 
7.8 
7.. b 
7.3 
7.3 
7.3 
1.3  
7.3 
1.3 
8.b 
1 . 7  
7-b  

7.9 
1.9  
1.9 
7.9 
7.9 
7.9 
1 .9  
7.9 
7 . 9  
1 .9 
1 .9  
7.8 
7.9 
1.8  
7.8 
7.9 
1 .8 
7.8 
7.9 
7 . 9  
7.9 
7.9 
7.9 
7.9 
7.9 
7.0 
7.9 
7.9 

7.8 

10.3 
10.3 
10.3 
10.3 
10.3  
10.3 
10.3 
10.3 
10.3 
10.3 
I 0 . b  
10.b 
10 .6  
I0.b 
10.7 
10.7 
9.8 

10.4 
10.4 
10.3 
10.3 
10.3 
10.3 
10.3 
10.s 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
13.3 
10.3 
10.3 
10.3 

119. 
117. 
117. 
116. 
117. 

115. 
115. 
112. 
loa.  
99 * 

100. 
101. 
102. 
103. 
103. 
108. 
105. 
105. 
l o b .  
107. 
107. 
l o b .  
106. 
l o b .  
l o b .  
107. 
108. 
109. 
109. 
112. 
113. 
112. 
114. 
117.  
120. 
123. 
I 2 U .  
125. 
124. 
12q. 
122. 
110. 
118. 
118. 
117. 
119. 
119. 

117. 

l b l l  
158. 
157.  
157. 
159. 
158. 
15b. 
156. 
153. 
1 U O .  
130. 
132. 
133.  
135. 
13b. 
135. 
158. 
143. 
l U 2 .  
14b. 
148. 
1u7. 
lab .  
146. 
1 Ub. 
14b.  
147). 
149. 
150. 
150. 
15u. 
155. 
154. 
157. 
160.  
165. 
lb8. 
170. 
172. 
170. 
171. 
lb8.  
164. 
lb3. 
163. 
l b l .  
I b a ,  
l b S .  

89.  
87. 
87. 
87 .  
8.3, 
87. 
8 6 ,  
8 b .  
8 4 .  
77. 
72, 
73. 
73. 
79. 
75. 
1 4 .  
87. 
79. 
7P. 
80. 
82. 
81. 
81. 
81 .  
81. 
81. 
81. 
82.. 
83. 
83. 
85. 
85. 
85. 
8 6 .  
8 8 .  
91. 
9 3 .  
90. 
95. 
94. 
94. 
93. 
90.  
90. 
90. 

91. 
91. 

nv . 

.. .. .. .. .. .. .. .. .. 
*. .. 
0. .. .. .. 
*. .. 
t. .. .. .* .. .. .. .. .. 
t. 
*. 
8 .  .. .. .. .. 
e. .. .. .. 
t. .. .. .. .. .. .. .. .. .. *. 
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..........................,.............*..............*....... 
t. 15 * I N .  D A T A  .. .. D R Y  S T A C k  GAS C O N C E N T R A T l O N  .. .. 
1. 3/27/79 1215 
......... t..............................*..~.****.*....~...~.~... 

lb3. 90 .  
163. 9 0 ,  
IbP. 90.  

** 3/27/79 
*e 3/27/79 
** 3/27/79 
9. 3/27/19 
** 3/27/79 
*. 3/27/19 
** 3/27/19 
** 3/21/79 
** 3/21/79 
** 3/21/79 
** 5/27/79 
** 3/27/79 
** 3/27/79 ** 3/27/19 ** 3/27/7Q 
*a  3/27/19 
0. 3/27/79 .. 3/27/79 
eo 3/27/79 
0. 3/27/79 
*e 3/27/?9 

3/27/19 
0. 3/27/79 .. 3/27/79 
.e 3/27/79 
e. 3/21/79 
*. 3 / 2 1 / 7 9  .. 3/27/79 

3/27/19 
.* 3/27/79 
** 3/27/79 .. 3/27179 

3/27/79 .. 3/27/79 
e. 3/21/79 
90 3/2?/7Q 
0s 3/27/79 .. 3/27/79 
eo 3/27/78 
om- 3/21/79 
a. 3/27/79 
0. 3/21/79 
a. 3/27179 

*8 3/27/79 

1230 
1245  
1300 
1315 
I330  
I345 
1400 
1415 
io30 
1045 
1500 
1515 
1530 
15P5 
I bOO 
I615 
1630 
1 b45 
1700 
I715 
1730 

1800 
1815 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
2015 
2050 
2005 
2100 
21 15 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2305 

1705 

7.9 
7.9 
7.9 

10.3 
10.3 
10.3 

118. 
119. 
119. 

7.8 
7.7 
7.7 
7.8 
7.9 
8. I 
8.2 
8.2 
8.1 
8 .  I 
7.9 
7.7 
7.6 
7.6 
7.6 
7.b 
7.7 
7.7 
7.7 
7.7 
7.b 
7.7 
7.7 
8.0 
8.0 
7.9 
8.1 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.q 
7.9 
7.9 
1.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

10.4  
l 0 . U  
10.4 
10.0 
10.4  
10.4 
10.3 
10.3 
10.3 
10.4 
10.4 
10.4  
10.0 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.2 
10.4 
10.4 
1o.a 
10.4 
10.4 

10.4 

10.4 

10.0 

10.4 

10.0 

10.4 
10.4 

10.4 
10.4 

10.4 

10.5 
10.5 
10.4 

118. 
I l b .  
llb. 
117. 
114. 
loa. 
97. 
96. 
97. 
98. 

102. 
107. 
110. 
111. 
1 1 1 .  
111. 
110. 
110. 
109. 
l o b .  
109. 
1 O Q .  
109. 
109. 
108. 
101. 
108. 
108. 
109. 
109. 
109. 
108. 
107. 
107. 
107, 
106. 
105. 
105. 
lob. 
108. 
108. 
107. 
106. 
106. 
106. 

Ib2. 
158. 
158. 
1bO. 
158. 
l a b .  
136. 
135. 
136. 
137.  
141. 
lU5. 
148. 
149. 
150. 
150. 
150. 
150. 
1481 
144. 
147. 
148. 
1 4 8 .  
151. 
150. 
148.  
151. 
1'9. 
150. 
150. 
150. 
1'19. 
1.8. 
108. 
148. 
l a b .  
144.  
1". 
146. 
IU9. 
149. 
108. 
1U7. 
1 4 7 .  
lP7. 

89 .  
87. 
87. 
8 8 .  
87. 
80. 
75.  
75. 
75. 
76. 
78. 
80. 
82  I 
82. 
82. 
8 3 .  
82 .  
82. 
82. 
79. 
81. 
82. 
82. 
83. 
82. 
81. 
8 3 .  
82. 
83.  
83. 
83.  
82. 
81. 
82. 
81. 
81. 
80. 
8 0 .  
81. 
82. 
82. 
81. 
81. 
81. 
81 .  

.. 
** .. .. 
a. .. 
t. .. 
e. .. 
e *  
e. 
0. .. 
a. .. .. .. .. 
0. .. .. 
a. .. .. .. .. .. .. 
e. 
t. .. .. 
0. 
0. .. .. 
e. .. .. .. .. .. .. .. 
e. .. .. .~ ** 3/27/79 2400 Ib.6 

......................t.......................~........~*....~~. 
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.e 3/28/79 
e. 3/28/79 
** 3/28/79 .. 3/28/79 

3/28/79 
0. 3/28/79 .. 3/28/79 .. 3/28/79 .. 3/28/79 .. 3/28/79 
0. 3/28/79 
** 3/28/79 
** 3/28/79 
1. 3/28/79 
0. 3/28/79 
** 3/28/79 
et 3/16/79 
.e 3/28/79 
en 3/28/79 
8. 3/28/79 
** 5/26/79 .. 3/28/79 
e. 3/28/79 
e* 3/28/19 *. J/28/79 
e* 3/28/79 
a*- 3/28/79 
*8 3/28/79 
*e 3/28/79 
** 3/28/79 *. 3/28/79 
e. 3/28/79 .. 3/28/79 
a. 3/28/79 
e. 3/28/79 .. 3/28/79 
*e 3/28/79 
*e 3/28/79 .. 3/28/?9 
*a 3/28/79 
*t 3/23/79 
.t 3/28/79 
** 3/28/79 .* 3/28/79 
*e 3/28/79 .* 3/28/79 

15 
30 
0 5  

100  
115 
I30 
145 
200 
215 
230 
205 
300  
31s 
330 
305 
aoo 
a i 5  
430 
495  
500 
515 
530 
545 
bo0 
b l 5  
b30 
ba5  
700 
715 
730 
74s 
800 
815 
330 
8Q5 
900 
915 
930 

. .. 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
16.4 
16.4 
16.4 
16.4 
16.4 

1b.Q 
16.4 
Ib.4 
16.4 
16.4 

16.4 

8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8 . 1  
8 . 0  
8.0 
8.1 
8.1 
8.1 
8.1 
8.1 
7.9 
7.9 

10.5 
10.5 
10.5 
1 0 . 5  
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.a 
10.4 

LOO. 140. 
100. 140.  

99. 139. 
LOO. 191. 
101. 141. 
102. 142. 
103, 143. 
103. 144.  
IOU. 145. 
104. 145. 
IOU. 146. 
104. l ab .  
105. 1Ub. 
lob.  148. 
130. 178. 

77. 
77. 
77. 
77. 
78. 
78. 
79. 
79. 
80 .  
80. 
8 0 .  
81. 
81. 
82. 
98. 
99.  

.. .. 
0. .. .. .. .. .. .. 
0. 

*. .. .. .. 
a. .. 
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** 3/28/79 
** 3/28/79 
** 3/28/79 
** 3/28/19 ** 3/28/79 
at 3/28/79 
** 3/28/79 
** 3/28/70 

3/28/79 
at 3/28/79 
.* 3/23/79 
** 3/28/79 
** 3/28/79 

3/28/79 
3/28#79 

** 3/28/79 
** 3/20/79 
** 3/28/79 
** 3/28/79 

3/28/79 
t. 3/28/79 
** 3/28/79 

3/28/70 
*a  3/28/79 
** 3/28/79 
.* 3/23/79 
e* 3/28/79 

3/28/79 
** 3/28/79 .. 3/28/79 
** 3/28/79 

3E28/79 
ta 3/28/19 
e. 3/,28/79 .. 3/28/79 
.t 3/28/79 

3/28/79 
a. 3/28/19 
** 3/28/79 
1. 5/28/79 

3/28/79 
.* 3/28/79 

1205 
1300 
1315 
1330 
1305 
i a o o  
141s 
1 4 3 0  
iaas 
1500 
1515 
1550 
1505 
I600 
lb15 
l b 3 0  
I645 
1700 
I715 
1750 

I800 
1815 
1850 
1805 
1900 
1915 
I950 
1945 
2000 
2015 
2030 

2100 
211s 
2130 
2145 

iras 

204s 

I S 0 0  
2215 

16.6 
1b.b 
1 b . b  
1b.b 
16.6 
16-b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
1b.b 
16.6 
1b.b  
16.6 
1b.b 
16.6 
16.b 
1b.b 
1b.b 
l b . b  
1b.b 
16.8 
1b.b 
16.6 
1b.b 
16.6 
16.6 
16.6 
1b.b 
16.7 
16.7 
lb.7 

1b.b 
2230 16.6 
2205 1b.b 
2300 16.6 
2315 16.7 
2530 I b . 7  
2345 lb.7 
2400 16.7 

7 ; 9  
7.9 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.5 
7.4 
7.6 
7.6 
7.7 
7.7 
7.7 
7.8 
7 . 8  
7.8 
7.8 
7.8 
7.8 
8.1 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7 . 9  
7.9 
7.9 
8.0 
8.2 
8 . Z  
8.2 
8.2 
8.2 
8.1 
8.1 

.,.............................~*.~.,......~...~........*.~..... 
e. 15 * I N .  D A T A  .. 
e. D R Y  S T A C K  GAS CONCENTRATION .. 
e. .. 
..I 02 e02 NO NO NO .. .. LOAD VOLX VOLX PPMV PPMV N C l J  1. ** D A T E  T I M E  M N T H  MEAS MEA3 MEA3 3x02  0. 

t..........................~.....,**...........**......~.*.~..~~ 
*t 3/28/79 1215 
** 3/26/79 1230 
** 3 / 2 8 / 7 9  ** 3/28/79 
** 3/28/19 
* 0  1/28/79 

10.4 
10.4 
10.4 
10.4 
10.0 
10.4  
10.4 
10.0 
10.0  
10.4 
10.2 
10.5 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.5 
10.3 
10.3 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.1 . .  
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

132.  
131. 
1 3 0 ,  
131.  
132. 
133.  
133. 
1 3 4 .  
132. 
132. 
132. 
182. 
177. 
178. 
1 7 b .  

-1 .  
-1. 
- 1 .  
- I .  
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
- I .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
- I .  
-1. 
- I .  
-1 .  
- I .  
-1 .  
-1. 
-1. 
-1 .  
- I .  

177. 

181. 
179. 
178. 
179. 
179.  
180. 
181. 
181. 
180. 
180. 
179. 
247.  
240. 
242. 
239. 
2"O. 

-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
- I .  
- I .  
-1. 
-1. 
-1 .  
-1 .  
-1. 
-1 .  
-1 .  
-1. 
- I .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. ~. 
-1. 
-1 - 

100. 
9 9 .  
9 8 .  
99 .  
99 . 
99 

100. 
100. 
9 Q .  
9 9 .  
9 9 .  
136. 
132, 
133. 
132. 
IS2. 
-1. 
-1. 
'1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
- 1 .  
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
01. 
-1. 
-1 .  
-1 .  
- 1 .  
-1. 
-1 .  

.. .. .. .. .. .. 
*. .. 
0 .  .. 
b. 
*. .. 
e. 
e. .. .. 
a. 
a. .. 
0. .. 
e. .. .. .. .. .. .. .. .. .. 
e. .. 
a. .. 
.t .. .. 
0. 

t. 
a. .. .. .. *. .. 

n. 

._ 
-1. -1. -1. . ..... t.t..~.................~~.*9....*...*.**~.*.***..~....t.... 
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............................................................... .. I5 * I N ,  O A T A  .. .. DUV STACK GAS CONCENTPATlON 4. 

.e .. ". 02 co2 NO NO NO * e  .. L O A D  VOLX VOLX PPMV PPMV N t / J  ** ** D A T E  ? I n €  Muin M E A S  M E A S  ncrs 3 X V  b. ............................................................... 
a. 3 / 2 9 / 7 9  .. 3/29/79 
*. 3/29/79 .. 3/29/79 .. 3/29/79 
.* 3/29/79 .. 3/29/79 
** 3/29/79 
a. 3/29/79 
** 3/29/79 
e* 3/29/79 
** 3/29/79 *. 3/29/79 .. 3/29/79 
*8 3/29/79 
** 3/29/79 

5/29/79 
3/29/79 .. 3/29/79 

a8 3/29/79 .. 3/29/79 .. 3/29/79 
.t 3/29/79 

e8 3/29/79 

** 3/29/79 
3/29/79 

** 3/29/79 
8 .  3/29/79 
*. 3/29/79 
*a 3/29/79 
** 5 / 2 9 / 1 9  .. 3/29/79 .. 5/29/79 .. 3/29/79 .. 3/29/79 
e. 3/29/79 .. 3/29/79 
a. 5/29/79 .. 3/29/79 
m. 3/29/79 .. 3/29/79 
0. 3/29/79 .. 3/29/79 .. 3/29/79 .. 3/29/79 
** 3/29/19 
** 3/29/79 .. 3/29/79 

15 
30 
os 
100 
115 
1 3 0  
145 
200 
215 
230 
245 
500 
315 
330 
345 
000 
415 
030 
44s 
500 
515 
530 
505 
600 
615 
630 
64s 
700 
715 
730 
745 
800 
01s 
830 
845 
900 
915 
930 
995 

9 .8  
9 . 8  
9.8 
9 .8  
9 . 7  
9.7 
9.7 
9.7 

11.1 
11.1 
11.1 
11.1 
12.0 
12.0 
12.0 
12.0 
12.6 
12.b 
12.6 
12.6 
16.0 
16.4 
16.4 
16.4 
16.9 
16.9 
16.4 
16.0 
lb.4 
1b.Q 
16.4 
16.4 
15.8 
15.8 
15.b 
1.5.8 
10.5 
10.5 
10.5 

1000 10.5 
1015 9.7 
1030 9.7 
1005 9.7  
1100 9.7 
1115 9.7 
1130 9,7 
1145 9.7 
1200 9.7 

8.1 
8.1 
8.1 
8.1 

- 1 . 0  
-1 .0  
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
8.1 

-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 

0. I 
8.1 
-1.0 
-1.0 
8.1 
6.1 
9.5 
10.7 

11.0 
11.0 
10.7 
10.6 
10.7 
10.7 
10.6 

10.4 

10;s 
10.0 
10.3 
10.2 
10.4 
10.7 
-1.0 

10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10,l 
10.1 
10,l 
10.1 
10.1 
10.1 
10.1 
10.0 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.0 
10.1 
10.1 
10.1 
10.0 
10.0 
10.0 
10.0 
7.7 
8.0 
7.7 
7.5 
7.5 
7.5 
1.5 

7.9 
7.4 
7.4 
7.6 
7.4 
7.u 

1.4 

-1. 
- 1 .  
- 1 .  
- 1 ,  
-1. 
-1. 
-1, 
- 1 .  
-1. 
-1 .  
-1. 
- 1 .  
-1. 
-1 .  
'I. 
'1. 
-1 * 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
- I .  
-1. 
-1 .  
-1. 

-1. 
-1 .  
-1. 
- 1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
- 1 .  
- 1 .  
-1. 
-1. 
-1. 
'1. 
- 1 .  
' I .  
-1. 
-1. 
-1 .  
-1. 
-1. 
' I .  
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
'I .  
-1. 
-1. '1. 

-1. 
'I .  
-1. 
-1. 
-1 .  
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1 .  

- I .  
-1. 
- 1 .  
-1. 
-1. 
- I .  
- 1  
- 1 .  
-1 .  
-1.. 
- 1 .  
- 1  a 

- I .  
-1. 
-1. 
-1. 
'1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
' I .  
-1 .  
'I. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1 .  
-1 .  
-1. 
-1. 
- 1 .  
-1 .  
-1 - ~- 
-1. 
-1. -. 

.O ~~ -1. 
7.4 -1. -1. -1. ............................................................... 

0 .  

e. *. .. .. 
e. .. 
e. .. .. 
*. .. 
a. 
0. .. .. .. .. .. .. 
e. .. 
a. .. 
** .. 
t. 
a. .. 
e. 
e *  .. 
e. .. .. .. .. .. 
8 .  .. .. 
e. .. .. .. 
8 .  .. .. 
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... r..r.............i.r........+.....+.~.............~....... .. 15 H I N ,  Q A T A  .. .. D R Y  STACK GAS CONCENTRATION .. .. .. .. 02 C02 NO NO NO **  .. LUAO VULX VULt PPMV PP*V N G l J  ** ............................................................... *4  DATE T I M E  M M T H  M E A 3  M E A S  HEAS 3202 .. 
a *  3 /29 /79  
** 5/29/79 
** 3/29/79 
** 3/29/79 
*. 3/29/79 
** 3/29/79 
** 3/29/79 
t n  3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29 /79  
** 3/29/79 
** 3/29/79 
a *  3/29/79 
*a 3/29/79 
** 3/29/79 
*. 3/29/79 ** 3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29/79 ** 3/29/79 
** 3/29/79 
** 3/29/79 ** 3/29 /79  
*I 3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29/79 
** 3/29/79 
*. 3/29/79 
4. 3/29/79 
*. S/29/?. 
** 3/29 /79  
** 3/29/79 
** 3/29/79 
** 3/29/79 
e* 3/29/79 
** 3/29/79 .. 3/29/79 
** 3/29/79 

1215 
1230 
1245 
1soo 
1315 
1330 
I345  
1400 
1415 
1430  
I445  
1500 
1515 
1530 
1545 
IbOO 
lb15  
lb30 
lb45 
1700 
1715 
1730 
1745 
1800 
1815 
1830 

I900  
191s 
1930 
I905 
2000 
2015 
2030 
20as 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 

1845 

9.7 
9.7 
9.7 
9.7 
9.8 - 
9 . 8  
9 . 8  
9 .8  
9 .8  
9 .8  
9 .8  
9 . 0  
9.8 
9.0 
9.8 
9.8 
9.8 
9.8 
9 .8  
9.8 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

9 . 8  
Q.8 
9.8 

1O.b 
1O.b 
10.6 
1 0 . 6  

-10.b 
I 0 . b  
1 0 . 6  
10.7 
10.7 
10.7 
1O.b 
10.5  
10.5 
10.b 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.7 
11.1 
11.2 
11.2 
11.2 
11.2 
11.2 
11.3 
11.3 
11.2 
11.2 
11.2 
11.2 
11.4 
11.2 

7.5 
7.5 
7.5 

a 0  
. o  
. o  
.O 

7.5 
7.4 
7.4 
7.5 
7.5 
7.5 
7.5 

.O 

.o  

.o  

.o 
7.6 
7.6 
7.b 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.b 
7.1 
7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 

7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

- 1 .  
-1 .  
-1 .  
-1 .  
- 1 .  
- 1 .  
- I .  
-1 .  
- I .  
-1. 
-1. 
-1 .  
- I .  
-1 .  
-1 .  
-1. 
-1. 
-1. 
-1.  
-1. 
-1. 
'I .  
-1. 
-1. 
-1. 
' I .  
-1. 
-1. 
-1. 
-1. -1. 

-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1 .  

-1. 
-1. 
-1. 
' I .  
- 1 .  
'1. 
-1 .  
- 1  1 

-1 .  
-1. 
- 1 .  
-1 .  
- 1 .  
-1. 
- I .  
' I .  
-1. 
' I .  
'1. -1. 

-1. 'I. 

-1. -1. 

'1. 
-1. 
-1. 
-1. 

-1. 
-1. 

'I .  
-1. 
' I .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 

- 1 .  .. 
- 1 .  .. 
- 1 .  ** 
- 1 .  ** 
- 1 .  ** 
' I .  ** 
-1 .  .. 
- 1 .  .. 
- 1 .  8 .  

- 1 .  *. 
-1. .. 
- 1 .  .. 
- I .  .. 
-1. .. 
-1. .. 
-1. .. 
-1. ** 
-1. ** 
-1. * *  
'I .  ** 
'1. ** 
-1. ** 
' I .  0. 

-1. *. 
' I .  **  
-1. ** 
-1. **  
-1. ** 
'1. ** 
'I .  ** 
-1. *. 
-1. ** 
-1. ** 
-1. e. 
- I .  *. 
-1 .  .. 
-1. e. 
-1 .  t. 
-1. e. 
-1. .. 
-1. .. 
- I .  .. 

- 1 .  b. 

-1. -1. .. 
** 3/29/79 2315 9.7 11.2 7.0 -1.  -1. -1 .  * e  .. 3/29/79 2330 9.7 11.3 7.0 . - I .  - I .  -1 .  .. 
** 3/29/79 2400 9.7 11.4 7.0 -1. '1. -1 .  ** ..........................~..........~.~..*.....**....~*~~~..... 

5/29/79 2300 9 ; e  11.2 7.0 -1. 

** 3/29/79 234s 9.7 1l .U 7.0 -1.  -1. - 1 .  .. 
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15 I3.8 1l.S 7.0 -1 .  - 1 .  - 1 .  .. 
30 13.8 11.3 . O  - 1 .  'I. -1 .  ** .~ ... 
as $ 3 . 8  11.3 .o -1. -1. -1. ~. 

100 
115 
130 
145  
200 
215 
2 S O  

300 
315 

245  

S30 
su5 
400 
415 
a30 
a45 
5 0 0  
515 
550 
545 
600 
615 
630 
645 
m a  . -. 
715 
730 
745 

~ 8 0 0  
81s 
830  
845 

.-_- 
13.6 
13.Q 
13.9 
13.9 
13 .9  
13.9 
13.9 
13.9 
13.9 
13.9 

. . ~ ~  
11.3 
10.2 
10.2 
10.3 
10.3 
10.0 
9.6 
9.6 
9.5 
9.5 

1O.Q 
10.9 
10.9 
10.6 
10.5 
10.5 

i4.E 10.5 
12.7 10.5 

10.5 
10.5 
10.5 
10.5 

. _  
12.7 
12.7 
12.7 
12.7 

12.7 10.5 
12.7 iois --. 
.12.7 
12.7 
12.7 
12.7 
12.7 
12.6 
12.6 
12.6 

.~ 
10.5 
10.5 
10.7 
10.7 
10.7 
10.7 
10.5 
10.4 

~. 
-1  * 
-1. 
-1. 
- 1 .  
- 1  
-1  
-1 .  
-1 .  
-1 .  
- 1 .  

-1 .  
-1 .  
-1 .  
'1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 

-1. 
-1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1 .  
- 1 .  
-1 .  

8.6 -1. -1 .  -1. 
8.6 - I .  -1 .  -1. 
7.a - I .  -1. -I. 
7.4 -1. -1. -1 .  
7.4 -1. -1. -1 .  
7.5 -1. -1. -1. 
7.7 -1. -1. -1 .  
7.7 - I .  -1. -1. 
7.7 -1. -1. -1. 
7.7 -1. -1. - I .  
7.7 -1. -1. -1. 
7.8 -1 .  -1. -1 .  
7.8 - I .  -1. -1 .  
7 - 8  -1. ' -1. -1 .  

-1; 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
- I .  

-1. 
-1. 
-1. 
-1 .  
-1. 
- 1 .  
-1. 
-1. 

-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
- 1 .  
-1. 

900 12.6 10.4 7.8 -1. -1. -1. 

930 12.6 10.5 7.8 -1. -1. -1 .  

1000 12.6 11.0 7.8 -1 .  -1. -1. 

915 12.6 10.5 7.8 -1. -1. - I .  

945 12.6 10.6 7.8 -1. -1. -1 .  

1015 12.6 11.0 7.8 -1. -1. -1. 
1050 12.6 11.1 7.8 -1. -1. -1. 
1045 12.6 11.0 7.8 lS2. 240. 132. 

1115 12.5 11.2 7.8 128. 236. 130. 

1145 12.5 11.1 7.8 128.  23U. 129. 

1100 12.6 11.0 7.8 128. 2s2. 128. 

1130 1 2 . 5  11.2 7.8 in.. 234. 129. 

izoo 12.5 11.1 7.1) ISZ. 242. 133. 
..**.****..**..*.*.*..........~.*..**.~.**..*....***........ 

145 

.. 
0. .. .. .. .. .. .. .. *. .. .. 
0. 

a. .. 
e. 
a. .. .. *. *. 
.t 
*. .. 
a. 
t. .. 
0. .. 
a. 
0. 

t. .. .. 
e. .. .. 
e. .. .. 
e. .. 
e. 
e. 
a. .. .... 
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.. 
e. 

15 M l N ,  O A T A  
D R Y  S T A C K  G A S  CONCENTRATlON 

1. .. 
t. .. *. 02 COZ NO NO NO e. 
*. LOA0 V O L X  V O L I  P P M V  PPWV NG/J ** ** DATE T I M E  MWTU *CAS MEA9 MEA3 3102 .. .................................. ...........~.........~~..*.. 
** 3/30 /19  1215 12.5 11.2 7.8 126. 232. 128, ** ** 3/30/1P 1230 12.5 10.3 1.8 126. 2 1 4 .  110. ** 
**  3/30 /19  1245 12.5 10.3 1.7 t 2 8 .  211. 119. ** **  3/30/79 I 3 0 0  12.5 10.3 1.7 . 124. 211. l l b .  ** 
** 3/30/19 1315 12.5 1 0 . 4 .  7.7 123. 209.  115. ** 
** 3130119 1330 12.5 10.7 1.7 120. 218. 120. ** 

1345 12:s 10.1 
1 4 0 0  12.5 10.7 
1415 12.5 10.7 
1430 12.5 10.1 
1445 12.5 11.0 
1500 12.5 10.5 
1515 12.5 10.5 
1530 12.5 10.5 
i s a s  12.5 1 0 . 5  
l b 0 0  12.S 10.5 
1615 12.b 10.5 
lb3O 12.b 10.5 
1b45 12.6 10.5 
1700 12.b 10.5 
1715 12.6 10.5 
1130 12.b 1O.b 
1745 12.6 10.b 
1000 12.6 1O.b 
1815 12.6 10.6 
I830 12.b 11.0 
1845 12.6 10.6 
1900 12.6 10.6 
191s 12.5 10.6 
1930 (2.5 10.6 
1905 12.5 10.b 
2000 12.5 10.6 
2015 12.5 10.6 
2030 12.5 10.6 
204s 12.5 10.6 
2100 12.5 10.6 
2115 12.5 10.6 
2130 12.5 10.6 
2145 12.5 10.6 
2200 12.5 10.2 
2215 12.6 9.8 
2230 12.b 9 . 8  
2245 12.b 9 . 8  
2300 12.6 q.8 
2315 13.8 9.0 
2330 13.0 9.8 
2345 13.8 9.8 
2400 13.8 9.8 

1 - 7  115.  . .~ .-.. 
1.1 125. 
7.7 125. 
1.1 124.  
7.7 125. 
1.1 124. 
7.7 125. 
7 .1 127. 
1.7 1.21. 
7.8 127. 
7.0 127. 
1.8 121. 
7.8 127. 

1.1 119. 
7 - 1  119. 

220. 
220. 
ZIP.  
218. 
226. 
214. 
215. 
217. 
218. 
218. 
221. 
221. 
221. 
2 2 u .  
223. 
221. 
217. 
217. 
211. 
221. 
215. 
215. 
215. 
Zlb.  
214. 
212. 
209. 
2 0 9 .  
209.  
2 0 9 .  
200. 
208. 
208. 
210.  
203. 
203. 

-1. 
200. 
LOO. 
201. 
202. 
203. 

121. ** 
122. ** 
121. ** 
120. e. 
1 2 4 .  ** 
118. ** 
118. ** 
120. *. 
120. ** 
120. ** 
122. **  
122. ** 
122. **  
123. ** 
123. 9. 

122. ** 
119. ** 
119. ** 
119. ** 
122. 9. 

118. ** 
119. *. 
119. ** 
119. ** 
118. ** 
111. ** 
115. ** 
115. ** 
lt5. *. 
t15 .  * 0  

115. *e 
115. .. 
115. .. 
l l b .  a. 
112. .. 
112'. e. 

-1. .. 
110. .. 
110. .. 
111. .. 
111. *. 
112. ** .... "t.........o.....*.........t....t....*....o.."..**...,... 
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** 3/31/70 
** 3/31/19 
* 0  3/31/79 
4. 3/31/79 ** 3/31/79 
** 3/31/79 
** 3/31/79 ** 3/31/79 
4.l 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
*4 3/31/79 
** 3/31/79 
** 3/31/79 ** 5/31/79 
** 3/31/79 ** 3/31/79 

** 3131179 
4 0  3/31/79 
** 5/31/79 

** 3/31/79 
** 3/31/79 
* 0  3/31/79 
*I 3/31/79 
** 3/31/19 
** 3/31/79 
** 5/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/19 
** 3/31/79 
*t 3/31/79 
** 3/31/79 
** 3/31/79 

** 3/31/79  

** 3/31/79 

e* 3/31/79 

115 15.8 
130 13.8 
105 (3 .8  
io0 ijin 
215 13.8 
230 13.8 
205 13.8 
300 1S.E 
315 13.8 
330 13.8 
345 13.8 
400 13.8 
415 13.8 
430 13.8 
045 13.8 
500 13.8 
515 13.8 

9.0 O.b 
9 .8  8.6 

9 . 8  8 . 6  
P.8 8 .6  
9 .8  8 .6 
9.8 8.5 
9 . 8  8.5 
P.8 8.5 
10.0 8 . 3  
10.0 8 . 3  
10.0 8.3 

, 10.1 8 . 3  
10.2 8.1 
10.3 8.1 

, 10.3 . O  
I 10.3 .o 
, 10.2 . O  

9 .8  8 . 6  
126- 
126. 
126. 
126. 
126. 
126. 
126. 
125. 
125. 
125. 

-1 .  
-1. 

125. 
120. 
124. 
124. 
123. 

204. 112. 
203. 112. 
204. 112. 
200. 112. 
204. 112. 
204. 112. 
200.  112. 
203. 112. 
202 .  111. 
206.  114. 
206. 114. 
-1. -1. 
-1. - 1 .  
210. 116. 
210.  116. 
209. 115. 
209. 115. 
208. 114. 

.. 
0. .. 
a. .. 
4. .. .. .. .. 
0. 

e. 
0. .. 
a. 
8 .  .. .. 

530 1 3 i 8  10.2 .o 124. 209. 115. .* 
505 13.8 10.2 . O  124. 208. 115. ** 
600 13.8 10.2 .o 129. 208. 115. ** 
615 13.8 10.2 .o 124. 208. 115. ** 
630 15.1) 10.2 . O  124. 208. 115. **  
645 13.8 10.2 .O 124. 208. 115. ** 
700 13.8 10.2 8.1 120, 208. 115. ** 
715 13.9 10.2 8.2 124. 208. 115. ** 
730 13.9 10.2 .o 125. 210. 116. ** 
745 13.9 10.2 . O  126. 210. 116. ** 
800 13.9 10.1 .O 126. 2 0 9 .  115. 0. 

815 13.9 10.1 .o 129. 213. 118. 9. 

830 13.9 10.1 . O  132. 218. 120. 0 9  

845 13.9 10.0 .O 132. 218. 120. ** 
900 t3 .P 10.0 - 0  133. 218. 120. .. 
915 13.8 10.0 .o I M ,  220. 122. 9. 

930 13.8 10.0 .O 13s. 222. 122. *. 
945 13.8 10.0 - 0  132. 218. 120. ** 
1000 13.8 10.0 - 0  132. 218. 120. ** 
1015 13.8 10.0 .O 135.  223. 123. ** 
1045 13.8 10.0 .O 140. 230. 127. ** 
1119 13.0 10.0 , O  142. 233. 128. **  
1130 13.8 10.0 . O  143. 230. 129, e. 
1105 13.8 10.0 . O  103. 254. 129. *. 

** 3/31/79 1200 13.E 10.0 8.2 143. 234.  129. ** .....................*........*.**. ....*.*......."..~..."....... 

1030 13.8 10.0 . O  137. 225. 120. **  
I100 13.8 10.0 .o 141. 232. 12.3. e. 
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............................................*.~*..~....*~~~.~~~~ 
I5 WI N ,  D A T A  .. .. O R V  STACK GAS C O N C E N T R A T I O N  .. .. 02 to2 NO h O  NO .. 

*. L O A D  V O L X  V O L X  PPMV P P M V  H G l J  **  
8 .  D l T E  T I M E  W T H  WEAS M E A 3  nEAS 3xOf .t 

t.........*.....*.....................*..*~..~**.*...*~.~~~.9.~. 

** 3/31/79 1215 13.9 
08 3/31/19 1230 13.9 
0. 3 /31 /79  1245 13.9 

.. .. .. 

** 3/31/79 
** 3/31/79 

3/31/79 
*a  3/31/79 *. 3/31/79 
n. S/31/19 

** 3/31/79 
** 3/31/19 
** 3/31/79 
e.. 3/31/19 
*e 3/31/79 
** 3/31/19 
** 3/31/79 .. 3/31/19 
** 3/31/79 .* 5/31/19 
** 3/31/79 
** 3/31/79 

3/31/79 
** 3/31/79 .. 5/31/19 

3/31/19 
.* 5/31/19 
e. 3/31/79 
a. 3/31/79 
** 3/31/79 .. 3/31/19 
** 5/51/79 
t. 3/31/TV 
** 3/31/79 
** 3/31/19 
** 3/31/79 ** 3/31/79 
** 3/31/79 
** 3/31/79 
** 3/31/79 
* a  3/31/19 
** 3/31/79 
a* 3/31/19 
et 3/31/19 
** 3/31/79 
a. 3/3l/TV 

1. 3/31/?9 

be  3/31/79 

e8  3/31/79 

1300 13.9 
1315 13.9 
1330 13.9 
isas 13.9 
iaoo 1 3 . 9  
141s 14.1 
1430 19.1 
1045 19.1 
1500 14.1 
1515 14.1  
1530 14.1 

lbOO 14.1 
lb15 14.1 
1bSO 19.1 
1645 IP.1 

1715 14.1 

1795 14.1 

isas 1 4 . 1  

1700 1a.i 

1130 1 4 . 1  

1800 14.1 
1.915 1a.i 
1830 14.1 
I845 14.1 
1900 14.1 
1915 13.8 
1930 13.8 
iva5 13.8 
2000 13.8 
2015 14.1 
2030 14.1 
2045 1 4 . 1  
2100 14.1 
2115 14.1 
2130 14.1 

2200 14.1  

2230 14.1 

21a5 ta .1 

221s 1a.i 

2245 19.1 
2300 i a .1  

2345 13.9 

2315 13.9 
2330 13.9 

2400 13.9 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
10.5 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
IO..? 
10.2 
10.2 
10.2 
10.2 
10.2 

8.2 

8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8 . 3  
8.3 
8.3  
8 . 3  
8 . 3  
8 . 3  
3 . 3  
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.1 
8.3 
8.3 
0.3 
8.3 
8.3  
8.3 
8.3 
8 . 3  
8.3 
8.3  
8.3 
8.3 
8.3  
8.3 
8 . 3  
8.3 
8 . 3  
8 . 3  

a.2 
143. 
193. 
1 4 3 .  
1 4 3 .  
149. 
IUS. 
lab. 
IUb. 
146. 
146. 
145. 
149. 
1 4 3 .  
142. 
141. 
139. 
139. 
190. 
1 4 0 .  
190, 
140. 
1111. 
iao. 
139. 
138. 
131. 
134. 
133. 
131 s 
131. 
130. 
130. 
130. 
130. 
129. 
129. 
129. 
129. 
129. 
129. 
1.29. 
128. 
128. 
128. 
124; 
123. 
120. 

239. 
236. 
236. 
a 3 6 -  
238. 
2 3 9 .  
241. 
241. 
241. 
2111. 
239. 
238. 
236. 
235. 
233. 
230. 
230. 
232. 
233. 
233. 
233. 
235.  
230. 
233. 
231. 
z29. 
231. 
221. 
218. 
211. 
216. 
216. 
211. 
21b. 
215. 
215. 
21s. 
215. 
216. 
215. 
215. 
21a. 
215. 
214. 
208. 
2Ob. 
207. 
208. 

129. 
130. 
130 .  
130. 
131. 
132. 
133, 
1-33. 
133. 
133. 
132. 
131.  
1 3 0 -  
1 3 0 .  
128. 
127, 
121. 
128. 
128. 
129. 
129. 
129. 
129, 
128. 
127. 
126. 
128. 
122. 
120. 
120. 

119; 
119. 
115. 

.~ ~ 

~. ~ _ _  124. - . ...... *...+....*...ir....**.*.****.*.......~....~~~.......*..*. 

.. .. 
t. .. 
a. 
0. .. 
.t .. 
b. .. .. .. 
a. .. 
t. .. .. .. 
.a .. .. .. 
*. 
e. .. .. .. .. 
.* .. .. .. 
.* 
a. .. 
** .. *. .. .. 
e. 
*. 
b t  .. 
*. 
a. .. 
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....~~..~~......*..~~*~...~~~..)f...l~~~...........~........ .. IS  M I N ,  U A T A  .. *. OR11 STACK G A S  C O N C E N T R A T I O N  .. .. .. .. 02 C02 N O  N O  N O  * *  
* 8  L O A 0  V O L Z  V O L X  PPUV PPMV N G / J  ** 
.8. ............................................................ 

DATE TIME MNTU MCAS M E A S  M E A S  3Zof .. 
15 
30 
45  

I 0 0  
LIS 
130 
14s 
200 
21s 
230 
245 
300 
31s 
330 
345 

4 1 5  
430 
445 
500 
51s 
530 
545 
bo0 
b l 5  
b S 0  
b45 
700 
715 
730 

-800 
819 
830 
845 
900 
915 
930  
995 
1000 
IO15 
1030 
100s 
1100 
111s 
1130 
I I U Y  

aoo 

745 

13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.5 
13.5 
13.5 
13.5 
13.6 
13.b 
13.6 
13.6 
13.b 
13.b 
13.6 
13.6 
1 3 . b  
13.6 
13.6 
13.6 
13.6 
13.b 
13.b 
13.6 
I 3 . b  
13.b 
13.b 
I3.b 

' 13.b 
' 13.b 

10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.5 
10.4 
10.3 
10.3 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 

8 .3  
8 .3  
8 .3  
8 . 3  
8 . 3  
8 . 3  
8 . 3  
8 .3  
8 . 3  
8 . 3  
8 . 3  
8 . 3  
8.2  
8.2 
8.2 
8.2 
8.2 
7 . 9  
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8. I 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
0.1 
8 .  I 
8.1 
8.1 
8 .  I 
8.1 
8 .  I 
8.1 
8.1 
8 .  I 
8.1 

124.  
12a. 
125. 
124. 
12". 

124. 

125. 

124. 

124. 

124 .  
124.  
12a. 
124. 
122. 
121. 
119. 
119. 
119. 
119. 
120. 
120. 
121. 
122. 
124. 
124. 
124. 
124. 
124. 

,124. 
124. 
12s. 
125. 
125. 
12s. 
125. 
125. 
126. 
126. 
12b. 
12b. 
126. 
IZb. 
129. 
129. 
128. 
128. 
128. 
128. 

207. 
208. 
2 0 8 .  
208. 
208. 
208. 
207. 
207. 
209. 
208. 
208. 
208. 
207. 

202. 
200. 
204s 
202. 
202. 
203. 
202. 
203. 
209, 
207. 
207. 
208. 
208 .  
208. 
208. 
208. 
2 0 9 .  
209. 
2 0 9 .  
209. 
210. 
210. 
211. 
211. 
211. 
211. 
211. 
212. 
21bs 
21b. 
215. 
215. 
215. 
215. 

204. 

1 1 4 .  
I IS. 
115. 
11s. 
115. 
11s .  
11s. 
114. 
115. 
115. 
115. 
115. 
114.  
113. 
112. 
110. 
113. 
112. 
Il l .  
112. 
111. 
112. 
11s. 
114.  
114. 

IS. 

.. .. .. 
0. *. .. .. 
.t .. 
** .. .. 
** 
a. 
be 
8 .  
a. 
a. 
a. .. 
b. .. .. .. .. .. .. 
*. .. .. .. .. 
a. 
a. .. .. .. 
e. .. .. 
a. 
e. 
0. .. .. .. .. 
.a 
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............... t...........................*...**.~...~..~*...~~ .. 15 *IN. D A T A  a. 

..I D R T  STACK GAS CONCENTRATlON .. 
a. .. .. 02 C O Z  NO NO NO .. 
.e L O A D  VOLX VOLX PPMV P P M V  N G I J  **  

D A T C  IfU€ MWfU M E A S  M E A 3  M A 3  3XOf .. ....*..........................*........*~~~~..~...~.*..~.~~~~ 
*e P I  1/79 1215 

1230 

1300 
1315 
1330 
134s 
1400 

124s 

1415 
1a30 
I445 
1500 
1515 
1530 
1545 
1600 
1615 
lb30 
1645 
1100 
1715 
1130 
1745 
1000 
1815 
1830 
1845 
I900 
1915 
1930 
1995 
2000 
2015 
2030 
2oas 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
22a5 
2300 
2315 
2330 
2345 
2400 

13.6 
13.6 
13.6 
13.6 
13.6 
13.b 
13.6 
13.6 
13.8 
13.8 
13.0 
13.8 
13.0 
13.8 
13.8 
13.8 
13-11 
13.8 
13.0 
13.8 
13.8 
13.8 
13.8 
13.8 
13.6 
13.6 
13.6 
13.6 
15.6 
13-b 
13.6 
13.6 
13.6 
13.6 
13.6 
13.6 
13.5 
13.S 
15.5 
13,s 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 

10.2 
11.6 
11.6 
1l.b 
11.5 
11.5 
1 1 . 3  
11.2 
11.2 
10.9 
10.8 
IO.? 
10.7 
10.1 
10.9 
10.9 
11.0 
11.0 
11.0 
10.9 
10.9 
10.9 
10.9 
11.0 
11.0 
11.2 
I .2 
1.2 

1.7 
1.8 
1.0 
1.9 
I .9 
1.9 
I .9 
1.9 
1.9 
2.1 
2.2 
2.1 
I .9 
1.5 

11.3 
11.2 
11.2 
11.2 

1.7 

8.1 
6.0  
b.8 
6.0 
6 . 9  
7.0 
1.1 
7.2 
7.3 
7.4 
7.5 
7.6  
7.1 
1.7 
7.7 
7.6 
7.5 
1.5 
1.5 
1.5 
7.6 
1.7 
7.7 
7.7 
7.6 
7.5 
1.5 

7.1 
b.9 
b.9 
6.9 
b.9 
6.9 
6.9 
6.9 
6 . 9  
b.9 
6.8 
6.7 
6.8 
6.9  

7.3 
7.4 
7.4 
7.5 

7.4 

7.1 
7.2 

120. 
110. 
1 1 1 .  
112. 
112. 
113- 
1 1 4 .  
116. 
117. 
121. 
124. 
126. 
127s 
127.  
122. 
121. 
119. 
119. 
119. 
119. 
121. 
121. 
122. 
121. 
120. 
118. 
116. 
116. 
112. 
114. 
113. 
113. 
112. 
113. 

113. 
113. 
Ill. 
109. 
100). 
100. 
112. 
116. 
120. 
123. 
120. 
125. 
126. 

114. 

215. 
212. 
214. 
215. 

214. 
213. 
215. 
21b. 
218. 
221. 
222. 
224. 
224. 
217. 
217. 
21s. 
214. 
214. 
219. 
217. 
21e. 
211. 
210. 
218. 
217. 
215. 
215. 
220. 
223. 
223. 
222. 
223. 
224. 
225. 
224. 
226.  
222. 
221. 
222. 
222. 
223. 
223. 
224. 
229. 
230. 
230. 
2 2 9 .  

214. 

110.  
117. 
118. 
119. 
110. 
118. 
110. 
119. 
119. 
120. 
122. 
122. 
124. 

120. 
119. 
118. 
118. 
110. 
118. 
119. 
119. 
120. 
120. 
120. 
120. 
119. 
119. 
121. 
123. 
123. 
123. 
123. 
124. 
124. 
129. 
124. 
122. 
122. 
123. 
122. 
123. 
123. 
12u. 
126. 
127, 
127. 
126. 

124. 

.~.. 
.. ~ . 1 3 . 5  i1.0 .. **..............................*~."*...*.~~**.*.~.*...~..*.*. 

.. .. .. 

.t 
a. .. .. .. .. 
*. 
b. 
.* .. .. .. 
8 .  .. .. .. .. .. 
a. .. *. 
..I 

t. .. .. .. .. .. .. .. .. .. .. .. 
t. 
a. 
e. .. .. 
e. 
e. .. .. 
t. .. 
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.............................................*..*~.......**.*~..*. .. 15 M l N ,  D A T A  e. 
*. D R Y  STACK GAS CONCENTRATlON a. 
.a .. _- 
t. 02 C02 NU NO NO .I. .. LOID VOLZ VOLZ PPMV Pp*V NC/J **  .. 

15 
30 
45 
100 
115 
130 
i as 
200 
215 
230 
205 
300  
315 
3JO 
345 
aoo 
ais 
4 4 5  
430  

500 
515 
530 
545 
600 
615 
bJ0  
645 
roo 
715 
730 

800 
815 
830  
845 
900 
915 
9so 
vas 
1000 
1015 
1030 
IO45 
1100 
Ill5 
1130 

1200 

74s 

1145 

t b . 0  
16.0 
16.0 
l b . 0  
16.0 
16.0 
16.0 
lb.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.3 
16.3 
16.3 
16.3 
13.3 
13.5 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.3 
13.5 
13.5 
13.5 
13.5 
14.0 
14.4 
14.4 
14.0 
16.6 
16.8 
16.6 
16.6 
1b.b 
1 b . b  
lb.6 
1b.6 

11.0 
11.0 
11.0 
11.0 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.1 
11.0 
11.0 
11.0 
10.9 
10.9 
10.9 
10.7 
10.7 
8.1 
8.0 
8.1 
8.2 
8.2 
8.2 
7.9 
7 . 9  
7.9 
7 .9  
7.9 
7.9 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5  
7 . 5  
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.b 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7 . 6  
7.6 
9.1 
9.9 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

127. 
127. 
127. 
112, 
134. 
134. 
133, 
13u. 
134. 
132. 
131. 
132. 

154. 

135. 
133, 
134. 
134, 
133. 
132. 
131. 
131. 
134. 
132. 
132. 
132. 
132. 

135. 
136. 
138. 

1q5. 
lab. 
127. 
117. 
114. 
116. 
117. 
115. 
117. 
119. 
118, 
117. 
119. 
119. 
119. 

154. 

134, 

134. 

iai. 

230. 127. 
229. 
231. 
241. 
245. 
244. 
243. 
244. 
244. 
242. 
240. 
242. 
244. 
244. 
244. 
2u7. 
2U3, 
240. 
244. 
2U3. 
242. 
240. 
239. 
24E. 
242. 
242. 
242. 
242. 
243. 
245. 
246. 

252. 
259. 
258. 
225. 
165. 
158. 
162. 
165. 
163. 
166. 
160. 
163. 
161. 
163, 
163.  

248. 

12b. 
127. 
133. 
135. 
134 .  
139. 
135. 
155. 
133. 
132. 
133. 
135. 
135. 
135. 
136. 
134, 
135. 
135. 
134. 
133. 
152. 
132. 
135. 
133. 
133. 
133. 
133. 
134. 
115. 
136. 
137. 
139. 
143. 

124. 
91. 
87. 
89 . 
91. 
90.  
91. 
90. 
90. 
89. 
90. 

142. 

90. .~.. . 
163.  90.  

0. 

e. .. .. *. 
e. .. 
0. .. 
e. .. .. .. 
b. 
b t  
0 .  .. 
e. 
a. .. .. .. .. .. 
e. .. .. 
b. .. 
*. .. .. .. .. 
*. .. 
a. .. .. 
a. .. .. .. .. 
n. .. .. .. _--. -. ..................................... ".....~~.*..~~~~.W*..**.. 
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.. n/ 2/79 
a8 4 /  2 / 7 9  
** 4 /  2/79 
** 4 /  2/79 
** 4 /  2 / 7 9  
** 4 1  2/79 
** (I/ 2/79 
** a /  2 / 7 9  
** 9/  2 / 7 9  
** O /  2 / 7 9  
** 4 /  2 / 7 9  
*e 4 /  2/79 *. n/ 1/79 .. 4 1  2/79 

4 /  2 / 7 9  
** 4 /  2 / 7 9  

* a  4 1  2 / 7 9  
*a 4 /  2/79 
.t 4 /  2 / 7 9  
et 44  2 / 7 9  
at 94 2/79 
a. 4 /  2 / 7 9  
** 4/ 2/79 
** 0 1  2/19 
8 .  9/ 2/7P 

at n/ 2/79 

*e 4 1  2/79 
ta n/ 2/19 

a /  2 / 7 9  

at a/  2 / 7 9  
am n/ 2/79 *. 4 /  2 / 7 9  
*t 4 1  2 / 7 9  

n/ 2 / 7 9  
a t  4 1  2 / 7 9  

4 /  2 / 7 9  .. 4 /  2/79 
ta a/  2 / 7 9  
et w 2119 
et 4 /  2 / 7 9  
** a/  2 / 7 9  

*e 4 1  2 / 7 9  

et 4 /  2/79 

13JO lb;? 
1345 16.7 
1400 lb.7 
1415 16.7 
14JO 16.7 
1445 16.7 
1500 16.7 
1515 16.8 
15JO 16.8 
1545 16.8 
1600 16.8 
1615 17.0 
1630 17.0 
1645 17.0 
1700 17.0 

1730 i6.n 

1800 lb.4 

1715 16.4 

1745 16.4 

181s Ib.3 
1830 16,s 
1845 16.3 
1900 16.3 
1915 16.1 
IQJO 16.1 
1995 16.1 
2000 1b.l 
2015 16.1 
2030 16.1 

2100 16.1 
2115 16.1 
2130 16.1 

2200 16.1 
2215 16.0 
2230 lb.0 
2245 l b . 0  
2300 16.0 
2315 16.0 
2330 lb.0 
2345 l b . 0  
2400 1b.O 

2045 16.1 

2105 16.1 

7.8 
7.8 
7.8 
1 .8  
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.6 
8. I 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
0.2 
8.2 
8.2 
8.2 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8 .6  
8 . 6  
8 . 6  
8 .6  
8.6 
8 .6  
8.6 
8 .6  
8 . b  
8.6 
8.5 
8.5 
8.5 
8.4  

............................................................... .. 15 HIM, DATA .. 
m. DRY STACK GAS CONCENTRATION *. 
.e .. .* 02 C02 NU NU HO .. .. LOAD VULZ VOLI PPMV PPMV N G l J  8 .  
et DATE TIME HWTY M E I S  M E A 3  HEAS 3 X O $  .. ............................................................... 
** 4 /  2/79 1215 lb.6 ** 4 /  2/79 I230 16.6 

*e 4 /  2/79 1300 16.6 
** 4 /  2 / 7 9  1315 16.7 

*a  n/ 2/19 1245 16.6 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1o:o - -  
IO. 
10. 
10. 
10. 
IO. 
10. 
10. 
10. 
10. 

9. 
9. 
9 ,  
Q ,  

Q ,  

9,  
Q ,  

9 ,  
Q ,  

Q ,  
9 ,  
9 ,  
Q ,  

Q ,  

9 ,  
Q ,  

9 ,  
9 ,  
Q ,  

Q ,  
9 
9 
9 
9 

. 9  
9 
9 
9 
9 
9 
9 
9 ................................... 

1s 2 

I201 
120. 
120. 
120. 
119. 
119, 
119. 
119. 
116. 
116. 
117, 
119. 
119. 
1 1 7 .  
119. 
117. 
125. 
127. 
129. 
130. 
129. 
127. 
127, 
127. 
127, 
127. 
127. 
126. 
127. 
130. 
130. 
131. 
132. 
132. 
132. 
1s2. 
132. 
132. 
131. 
131. 
151. 
131. 
130. 
129. 

1bU. 
IbU. 
164. 
164. 
lb3. 
163. 
162. 
162. 
158.  
158. 
160. 
162. 
101. 
159. 
161. 
158. 
175. 
180. 
101. 
1.93. 
182. 
180. 
180. 
180. 
179. 
179. 
17Q. 
178. 
186. 
189. 
189. 
191. 
193. 
192. 
192. 
192. 
193. 
193. 
191. 
191. 
191. 
191. 
189. 
187. 

01. 
91 .  
91. 
00. 
90. 
90. 
89. 
8 9 .  
87 .  
8 7 .  
88. 
8 9 .  
89 .  
8 8 .  
89. 
8 7  1 
97. 
99 

100.  
101. 
100. 

99 
99.  
9 9 .  
9 9 ,  
99 a 

QQ . 
98. 
103. 

104. 
105. 
106. 
106. 
106.  
106. 
106. 
106. 
10s. 
105. 
105. 
105. 
104. 
103. 
100. 

QQ * 
9' a 

i o n .  

9 7 .  

.. .. .. .. .. .. .. .. .. .. 
1. .. .. .. 
*. .. .. .. .. .. .. .. .. 
a. 
t. .. 
0. .. 
e. .. ." .. *. 
t. .. .. .. .. 
a. .. .. .. .. .. 
e. .. .. .. 

126; 182; 
125. 180. 
122. t l b .  _--. . ~- 
122. 176. .......................... 
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*8 4 /  3/70 
** a/  3/79 
** u /  3/79 
** a/ 3/79 ** a/  3/79 *. u /  3/79 
** 4/ 3/79 
e. a /  3/79 
** 4/ 3/79 
** E /  3/79 
8 .  P I  3/79 
** U/  3/79 ** 4 1  3/79 .. a/ 3/79 
*e a /  3/79 .. u /  3/19 
** a/ 3/19 
*e a /  3/79 
88 a/ 3179 .. 4/ 3/79 .. a /  3/79 

a/ 3/79 .. 0 1  3/19 
.e u /  3/79 ** I /  3/19 

** 4 /  3/19 
a/  31iv  

8.  a/ 3/79 
4. a /  3/79 
*e a /  3/79 
8.  a/  3/70 .. u /  .3/79 
8 .  4 /  3/79 
8 .  U/ 3/79 
*8 4 /  3/79 .. 4 /  3/79 .. 0 1  3/79 
88 I /  3/79 

8 .  4 /  3/79 

8.  U /  3/79 

a/  3/79 .. a/  3/79 .. u /  3/79 .. 4 /  3/79 .. 4 /  3/79 
8 .  4/ 3/79 
** Q /  3/79 
** 4 /  3/79 

15 
30 
4 5  
IO0 
1 I5 
130 
145 
200 
215 
230 

300 
315 
330 
345 
400 
415 
450 
uu5 
500 
515 
530 
sa5 
600 
615 
630 
b4S 
700 
715 
730 
745 
800 
815 
830 

9 0 0  
915 
930 
945 

245 

845 

1000 
101s 
I 0 3 0  
1045 
1100 
1115 
1130 
1145 
1200 16.3 

Ib.1 
16.1 
1b.I 
1b.l 
16.1 
16.1 
16.1 
1b.l 
16.1 
16.1 
16.1 
1b.l 
lb.1 
1b.l 
16.1 
16.1 
16.1 
16.1 
1b.l 
1b.l 
16.1 
Ib.1 
lb.1 
lb.1 
16.1 
1b.l 
16.1 
1b.l 
16.1 
1b.l 
16.1 
16.1 
lb.4 
16.4 
16.4 
16.4 
1b.J 
lb.3 
16.5 
16.3 
Ib.3 
16.3 
lb.3 
16.3 
16.3 
lb.3 
16.3 

8 . 5  

8.4 
8.3 
8.3 
8.3 
8.4 

8.0 
7.9 
7.9 
7.9 
7.7 
8.2 
7.7 
1.7 
7.7 
7.b 
7.2 
7.5 
1.11 
7.u 

7.3 
7.2 
7.2 
7.2 
7.2 
7.2 
7.3 
7.4 
1 . 4  
1.3 
7.3 
7.7 
7.6 
7.6 
7.6 
8 . 0  
8.2 
8.2 
8.2 
8.2 
8.3 
8.0 
7.9 
7.8 
7.8 

8.4 

8.4 

7.4 

9.4 
9.4 
q.4 
9.u 
9.4 

9.4 
9.4 
9.7 
10.0 
10.0 
10.0 
10.0 
9.8 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
9.9 
9 .9  
9 .9  
9 . 9  

9.4 

121. 
120. 
120. 
121. 
120. 
119. 
120. 
120. 
115. 
109. 
109. 
101. 
106. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
' I .  
'1. 
-1. 
- I .  
- I .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
'I. 
-1. 
-1. 

174.  
111. 
111. 
172. 
170. 
170. 
172. 
I l l .  
1b0. 
150. 
150. 
149. 
145. 

-1. 
-1 .  
'I. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1 .  
- 1  * 
-1 .  
-1 .  
-1 .  
-1. 
-1. 
'1 I 

9 6 .  
Q5. 
94. 
9 5 .  
9u. 
94. 
9 5 .  
05. 
88. 
8 3 .  
83. 
82 .  
8 0 .  
-1. 
-1. 
- 1 .  
-1. 
-1. 
- 1 .  
- 1  * 
-1. 
-1 .  
-1 .  
-1 .  
-1 .  
-1. 
-1. 
-1. 
-1. 
'1. 
'1. 
-1, 
-1. 
-1. 
-1. 
-1. 
4. 
-1. 
-1. 
-1. 
-1. 
- 1  I 
-1. 
-1. 
-1 ,  
-1. 
'I. 
-1. 

.. .. .. 
*. 
a. 
b. .. 
e. .. .. .. 
e. 
n. .. 
0. .. .. .. .. 
a8 
*t .. 
a. 
a. .. .. .. .. .. 
e. .. .. .. .. 
e. 
e. 
8 .  .. .. .. 
a. .. .. .. .. .. .. .. 
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............................................................... .. 15 *IN. D A T A  .. 
8 .  V I l l  S T A C K  G A 3  CONCENTRAlION .. 
.* b. 
0. 02 C O 2  NO NO NO *. .. LOID VOLx VOLZ PPMV PPMV HC/J 0. ............................................................... 

1230 16.3 7.8 9 . 9  -1 .  -1 .  - 1 .  ** 

DATE TIM U W T H  MEAS MEAS M E A S  3202 .. 
** I /  3/19 1215 16.3 7.8 9.9 -1 .  -1 .  - 1 .  .. 

I Z i S  
1300 16.3 
1315 1b.l 
1330 Ib.1 
1345 Ib.1 
l a 0 0  1b.I 
1015 16.1 
1030 16.1 
1405 16.1 
1500 16.1 
IS15 16.0 
1530 Ib.0 
IS09 1b.O 
1600 16.0 
lbl5 lb.1 
lb3O 16.1 
1609 16.1 
1700 lb.1 
1715 1b.O 
1730 , Ib.0 
17115 16.0 

7.9 9.9 
8.2 9.9 
8 . 3  9.9 
8.5 9.9 
8.0 9.9 
8 . 0  9.9 
8.0 9.9 
8.0 9.9 
8 . 0  9.9 
8.1 9.9 

7 . 8  9.9 
7.6 9.9 

7 - 7  9.9 
7.7 10.0 
7.7 10.0 
7.7 10.0 
7.7 10.0 
1.7 10.0 
7.8 10.0 
7.8 10.0 
7.8 10.0 

-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1 .  
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 

'1. 
'I. 
-1. 
-1. 
-1. 
-1. 
'1. 
-1. 
-1. 
- 1  t 
-1. 
-1  * 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 

-1. .. 
-1. ** 
'I. ** 
-1 .  ** 
- 1 .  ** 
'1. 1. 
-1. **  
-1. ** 
-1. ** 
-1. ** 
'1. ** 
-1. ** 
-1. ** 
-1. ** 
-1. .. 
- I .  .* 
- 1 .  *. 
-1. .. 
-1 ,  .. 
-1. a. 
-1. ** 
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0s 
100 
115 
1 30 

200 
215 
230 

300 
S I 5  
330 

I 45 

245 

345 
no0 
415 
a30 
405 
500 
515 
530 

bOO 
b15 
b30 
645 
100  
715 
?SO 
745 
800 
815 
830 
845 
900  
915 
930 
94s 

1000 

545 

1015 

1b;O 
16.0 
Ib.0 
lb.0 
l b . 0  
lb.0 
1b.O 
Ib.0 
1b.O 
16.0 
16.0 
l b . 0  
16.0 
16.0 
15.8 
15.8 
15.8 
lS.8 
IS.8 
15.8 
15.8 
15.8 
16.0 
lb.O 
1b.O 
18.0 
16.0 
16.0 
16.0 
Ib.0 
16.0 
16.0 
lb.0 
1b.O 
Ib.0 
lb.O 
16.0 
16.0 
1b.O 

9 . 5  
9 .5  
9 . 5  
9.5 
9.5 

9.1 
9.1 
9.1 
9 .0  
8.8 
8.8 
9.4 
9.1 
9.2 
9.1 
9.1 
9.1 
9.4 
9.3 
9 . 3  
9 .3  
9 . 3  
8.8 
8.9 
8.9 
6.9 
9.1 

9.5 
9.4 
9.3  
9.3 

9 . 3  
9.2 
9.2 
1 . 7  
7.1 

9.4 

9 .4  

9.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
9.7 
9.8 
9.8 
9.8 
9 .8  
9.9 
9 . 9  
9 .9  
9.9 
9.9 
9 .9  
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
l0il 
10.1 

-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 
-1 .  
-1 I 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 

' - 1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
- I .  
-1. 
-1. 
- I .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  

-1 .  
-1. 
-1. 
-1. 
-1. 
. I .  
-1 .  
. I .  
=1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
- I .  
-1. 
'I .  
-1. 
-1. 

-1. 
-1. 
-1. 
- 1 .  
-1. 
-1. 
-1. 
. I .  
-1. 
-1. 
-1. 
-1. 
- I .  
-1. 
. I .  
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1. 
-1 .  
-1. 
-1. 
-1. 
-1. 
-1. 
- 1 .  
-1. 
-1. 
-1. 
- I .  
- I .  
-1. 
-1. 
-1 .  
-1. 
-1. 

.. 
*. .. 
e. .. 
e. 
a* .. 
1. 
e. 
n t  .. .. .. .. .. .. 
a. 
a. 
e. .. .. .. .. *. 
a. 
1. 
e. .. .. 
e. .. 
e. .. 
..I .. .. 
a. .. 
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............................................................... 
an 15 M l N .  D A T A  .. 
e. DRY STACK GAS CONCENTRAlION .. .. .. 
t. 02  C O Z  NU NO NO ** .. L O A D  V U L X  V O L X  PPMV P P M V  NG/J **  ............................................................... *t DATE T I M E  MWTH UEAS MEAS MEAS 3x02 .. 
*t 4/ 4 /79 

a* 4/ 4/79 
** 4 /  4/78 
** 4 /  4 / 1 9  

** 4 /  4 /79  
** 4 /  4/19 
** 4/ 4 /79 *. 4 1  4 / 1 9  *. a /  4/79 
** 4 1  4/79 
*t 4 /  4/19 
a. a/ 4/79  
** 4 /  4/79 .. a /  4 / 1 9  
*e 4 1  4 / 1 9  

a/ 4/79 
0. a/  4/19 
ts a/ 4 / 1 9  
w. a /  4/79 

4 /  4 / 1 0  

a/ a/79 
** a /  4/19 
a *  u/  4/79 
** a/ 4/79 
** a/ 4/79 

a. u/  4/79 

** a/ 4/79 

** P /  9 / 1 9  
** 4/ 4/79 

*e 4 /  4/79 
** 4/ 4 / 1 9  
** 4/ 4/19 

a/  4/79 
08 4 /  4 /79 
** 4/ 4/79 .. P I  4/19 
a. a/ 4/79 
a. 41 4/79 

a/  0 / 7 9  
t. a/ 4/19 
.e 4 1  4/19 

4/ 4/79  
et 4 /  4/79 

41 4/19 
8.  4 /  0 0 9  

a/ 4 / 7 9  .. a/  4/19 *. 4 1  4 1 1 9  

I215 
1230 
120s 
1soo 
131s 
13SO 
isas 
iaoo 
1415 
1430 
1445 
1500 
151s 
1530 

lbOO 
1615 
1630 

1700 
1715 
1730 
1745 
1800 
1815 
1830 
loas 
1900 
1915 
IPSO 
1945 
2000 
2015 
2030 
204s 
2100 
211s 
2130 

2200 
221s 
z230 
2245 
2300 
2315 

isas 

1645 

214s 

2330 

16.0 
16.0 
10.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
1b.O 
1b.O 
16.0 
1b.O 
16.0 
16.0 
16.0 
16.0 
16.0 
lb.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
lb.0 
16.0 
16,s 
16.3 
16.3 
1b.S 
1b.S 
16.3 
16.3 
16.S 
16.3 
16.3 
16.5 
16,s 
16.3 
1b.S 
1b.S 
16.3 
lb.l 
16-1 

7 . 5  
7.5 
7.6 
7.6 

7.4 

b.7 
7.b 
7.6 
8.5 
8 .6  
8.7 
7.9 
7.9 
1 . 2  
7.2 

7.2 
7.1 
1 . 0  

.5 
-1.0 
-1.0 
-1.0 
-1.0 

7.2 
7.2 
7.1 
7.1 
7.1 
7.1 
7. I 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
7.1 
7.1 
7.2 
7.2 
7 .I 
7.2 

7.2 

7.41 

1 . 4  

7.2 

7.2 

10.2 
10.2 
10.2 
10.5 
10.3 
10.3 

.O 
10.2 
10.1 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 

9.8 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

-1 .  
-1. 
-1. 
- 1  I 
- 1 .  
-1. 
-1. 
-1. 
125. 
127. 
127. 
131. 
130. 
122. 
122. 
122. 
122. 
122. 
122. 
121. 
122. 
122. 
123. 
12s. 
12s. 
124. 
124. 
125. 
126. 
125. 
126. 
123. 
122. 
122. 
122. 
123. 
122. 
124. 
124, 
125. 
125. 
124. 
124. 
124. 
119. 
119. 
118. 
119. 

-1. 
'1. 
-1. 
-1. 
-1, 
'I. 
-1. 
-1. 

168. 
172. 

191. 
190. 
lb7, 
167. 
159. 
159. 
159. 
159. 
157. 
157. 
107. 
105. 
104. 

105. 
162. 
16s. 
lb4. 
16s. 
lb3. 
1b0. 
158. 
IOU. 
1041. 
104. 
104. 
105. 
105. 
Ib2. 
162. 
163. 
162. 
lb2. 
156. 
155. 
155. 
155. 

184. 

loo. 

.. .. .. .. 

.* .. .. .. .. 
b. 
e. .. *. .. 
a. .. 
e. 
a. .. .. .. .. 
a. 
e. 
*. 
e. .. .. .. 
t. .. .. 
t. .. 
*. .. 
e. 
t. .. .. .. .. .. .. 
e. .. .. .. is45 ib:l 

. .  2400 16.1 7;2 ............................................................... 

156 KVB 6017-1216, 



............................................................... .* 15 *IN. D A T A  *. .* D R Y  STACK GA9 CONCENTRAT~ON e. 
a. e. 
e. 02 COZ NO NO N i l  *. 
.* LOAD VOLX VOLI  PPMV PPMV NC/J ** ............................................................... *. DATE TIRE MMTH MEA3 M E A 1  MEAS 3202 0 .  

I5 
30 
45 
100 
11s 
130 
145 
200 
215 
230 

300 
315 
330 

a 0 0  

245 

345 

415 
430 
aa5 
so0 
515 
530 
5.5 
bo0 
b15 
610 
b45 
700 
115 
130 
14s 
800 
815 
330 
805 
900 
91s 
930 
945 
IO00 
1015 
1030 
1045 
1100 
111s 
1130 
114s 

16.3 
lb.3 
lb.3 
lb.3 
lb.3 
16.3 
16 .3  
lb.3 
16.3 
lb.3 
lb.3 
16.3 
16.5 
16.3 
16.3 
16.3 
lb.3 
16.3 
1b.J 
lb.3 
lb.1 
1’3.1 
16.1 
l b . 1  
16.0 
16.0 
16.0 
Ib.0 
lb.1 
lb.1 
lb.1 
lb.1 
16.3 
lb.3 
16.3 
1b.J 
lb.1 
16.1 
16.1 
16.1 
15.8 
15.8 
15.8 
15.0 
16.3 
16.3 
16.3 

1.2 
7.2 
1.2 
7.2 
1.2 
7.2 
7.2 
7.2 
7.2 
1.2 
1.2 
7.2 
7.2 
1.7 
1.b 
7.b 
7.b 
1.b 
7.4 
7.4 
7.4 
7.4 
7.4 
7.y 
7.y 
1. I 
7.1 
1.1 
7. I 
1.1 
7.2 
7.2 
1.1 
1.1 
1.4 
7.4 
7.4 
1.4 
7.4 
1.4 
7.4 
7.4 
1.4 
7.4 
7.4 
7.4 
1.4 
1.4 

10.0 
10.0 
10.0 
1 0 . 0  
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
9.5 
9.1 
9.1 
9.1 
9.7 
9.0 
9.8 
9 . 8  
9.8 
9.8 
9.8 
9.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
.10.1 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.1 

120. 
121. 
122. 
122. 
121. 
121. 
122. 
122. 
121. 
121. 
121. 
121. 
122.  
122. 
129. 
129. 
129. 
130. 
131. 
130. 
130. 
13t. 
135. 
136. 
13b. 
135, 
132. 
134. 
138. 
139, 

131. 
128. 
132. 
131. 
127. 
115. 
113. 
12b. 
116. 
125. 

120. 
125- 
125. 
125. 
125. 
125. 

132. 

iw. 

157. 
158. 
1bO. 
IbO. 
158. 
158. 
159. 
159. 
158. 
158. 
158. 
158. 
160. 
lbb. 
170. 
iia. 
114. 
175. 
iia. 
173. 
173. 
110. 
100. 
181. 
181. 
175. 
172. 
174. 
179. 
181. 
173. 
171. 
167. 
172. 
183. 
170. 
150. 
150. 
160. 
lb8. 
167. 
165. 
lb5. 
lb7. 
161. 
166, 
lbb. 
167. 

.. 
0. .. 
e. .. 
0. .. .. .. 
0. .. .. .. .. 
b. .. .. 
*. .. 
a. .. .. .. .. .. .. 
n. 
a. .. .. .. .. .. .. .. .. 
a. .. .. .. 
e. 
.* .. .. .. .. f. 1200 ibi3 ................................................................ 

157 KVB 6017-1216 



............................................................... .. IS * I N .  DATA .. .. DnV STACK GAS CONCENTRATXON b t  

02 to2 
-- .. NO NO NO 0 .  

t. LOAD V O L X  V O L I  P P N V  P P Y V  N G / J  ** 
e *  D A T E  T I U C  **TU ME48 *EA3 ME43 SXO! .. ............................................................... 
** 4/ 5 / 7 9  1215 14.1 7.U 10 .1  126. I b 7 .  92, ** 
** 4 /  5 /79  1230 1b.l 7.U 10.0 IZb. 16b. 92. ** .. 

1415 Ib.1 
1 4 3 0  Ib.1 
i oos  1 6 . 1  
1500 1b.l 
1515 18.1 
1530 lb.1 
15U5 1b.l 
1bOO 16.1 
lbl5 16.1 
I b 3 0  16.1 
lb45 1b.l 
1700 lb.1 
1715 1b.I. 
1730 I b . 1  
1745 1b.I 
1800 16.1 
1815 16.1 
1830 I b . 1  
1845 1b.l 
1900 16.1 
1915 18.2 
1930 18.2 
i9as 18.2 
2000 18.2 

2030 19.2 
2045 10.2 
2100 18.2 
2115 16,s 
ZlSO 16,s 

2015 18.2 

7.2 
7. I 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7 .1  
7 .1  
7.1 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.1 
7.1 
7-2 
7.2 
7.2 
7.2 
7.2 
6.9 
b.6 
6.7 
7.2 
7,s 
7.3 
7.3 
7.3 
7.3 
7.4 
7.a 
7.0 
7.3 
7.0 
7.a 
7.a 
7.3 
7.3 
7.2 

1010 130. 
10.1 132.  .~ ~~ - .~ 
10.1 125. 

10.1 127. 
10.2 120. 
10.2 122. 
10.2 122. 
10.2 123. 

10.1 126. 

10.2 123. 
10.2 123. 
10.2 122. 
10.2 122. 
10.2 123. 
10.2 12u. 
10.2 123. 
10.2 124. 
10.2, 12o. 
10.1 124. 
10.1 121. 
10.1 120. 
10.1 120. 
10.2 119. 
10.2 119. 
10.2 119. 
10.2 118. 
10.2 174.  
10.2 172. 
10.2 176. 
10.2 172. 
10.5 172. 
10.6 115. 
10.5 114, 
10.2 114. 
10.2 113. 
10.2 112. 
10.2 112. 
10.2 ' 111. 
10.2 111. 
10.1 109. 
10.1 110. 
10.1 111. 
10.1 110. 
10.1 1 0 7 .  
10.1 107. 

1 7 0 .  
172. 
162. 
1 6 4 .  
l b b ,  
161. 
159. 
158. 
160.  
160. 
159. 
158. 
159. 
161. 
lb2, 
161. 
163. 
162. 
1bZ. 
157. 
156. 
157. 
15s. 
156. 
155. 
155. 
222. 
2lb. 
223. 
2Zb .  
227. 
ISl. 
151. 
150. 
109. 
149. 
148.  
1ua. 
146. 
IUS, 
145. 
147. 
IUS. 
141. 
141.  

QU. .* 
9 5 .  ** 
89. *. 
9 0 .  9. 

91. *. 
89, .. ..... ..... ..... ..... ..... ..... 
89. 4. ..... ..... ..... ..... 
8 9 .  .e 
86 .  ** 
8 6 .  ** .- 
ab. *. 
85. 0. 

8b. ** 
85. ** 
85. 0. 

122. ** 
119. ** 
123. .* 
125. ** 
125.  0. 

83.  *. 
8 3 .  *. ..... ..... ..... 
82. a. ..... 
81. a. 
8 0 .  a. ..... 
0 1 ,  *. 
80,  0. 

78. t. 
78. *. 

8 8 .  0 8  

158 KVB 6017-1216 



..................................**...~..*........*...~....... .. 15 MXN, DATA .. .. D R Y  STACK GAS CONCENTRATION .. 

.a .. _ -  
t. 02 C O 2  NO NO NO .. .. LOID VOLX VOLX P P M V  PPMV NG/J e. 

DATE TIME MWTM MEA3 M E A 3  M E A 3  3x0; .. ...... t.....*..~..t............**~~.........~.................. 
15 
3 0  
45 

LOO 
115 
130 
145 
200 
215 
230 
245 
300 
515 
330 

4 0 0  
415 
4 3 0  
an5 
500 
515 
530 

600 
615 
630 
645 
700 
715 
730 
745 
800 
015 

3n5 

595 

nso 
nos 
9 0 0  
915 
930 
945 
iooa 

17.9 
17.9 
17.9 
17.9 
19.3 
19.3 
19.3 
19.3 
19.b 
19.6 
19.6 
19.b 
19.3 
19.3 
19.3 
19.3 
18.2 
13.2 
18.2 
13.2 
16.1 
16.1 
16.1 
lb.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
I b i I  
16.1 
16.1 

~~~ 16.1 
1015 1b.l 
1030 16.1 
1045 16.1 
I100 16.1 
1115 16.1 
1130 16.1 
I145 lb.1 
1200 16.1 

7.2 
7.2 

7.2 
7.2 

7.1 
7. I 
7.1 
7.1 
7.1 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
6.9 
7.0 

7.2 
7.2 
7.3 

7.2 

7.2 
7.1 

7.2 
7.4 
7.4 
7.4 
7.4 
7.4 
7.2 
7.s 
7.3 
7.2 
7.2 
7.2 
7.3 
7.2 

7.2 
7.2 

7.2 
7.1 

7.1 
7.2 

7.2 
7.2 

7.2 
7.2 

7.2 

10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 

10.3 
10.3 
10.3 
10.3 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
9.6 
10.1 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.1 
10.0 
9.9 
9.9 
9.9 

10.3 

10;0 
10.0 

108.  
10.9. 
109. 
109. 
109.  
109. 
107. 
106. 
106. 
100.  
107. 
108. 
110. 
111. 
112. 
113. 
115. 
119. 
118. 
119. 
122. 
125. 
126. 
127. 
130. 
132. 
129. 
129. 
130. 
130. 
134, 
137. 
138. 
141. 
141. 
140. 
135. 
133. 
130. 
125. 
123. 
124. 
124. 
123. 
123. .~ . 
125. 
122. 

101. 
142. 
IUS. 
142. 
142. 
102. 
140. 
137. 
113, 
134. 
119. 
140. 
142, 
140. 
140. 
146.  
140. 
153. 
151. 
153. 
158. 
162. 
164. 
167, 
171. 
174.  
170. 
170. 
170. 
171. 
175. 
179. 
179. 
184. 
1 8 4 .  
185. 
180. 
177. 
179. 
166. 
162. 
163. 
163. 
161. 
161. 
lb4. 

78. 

78. 

79. 
78. 
78. 

77. 

- - ~ .  i a i ;  
121. 159. ...... ...t......*..t..*...~...t...t..*......*..........~*...*... 

.. .. .. .. .. .. .. .. .. .. 
0. .. .. .. .. 
*. 
.* .. 
a. *. .. 
a. 
*. .. 
e. .. .. .. .. .. .. .. .. .. .. 
t. .. *. .. .. 
*. 
*. .. 
a. 
t. 
0. .. .. 

159 KVB 6017-1216 



...*........................*.,...t..................~.......... .. 15 * I N .  O A l A  .. *. DRY S T I C K  GAS CONCENlRIlION .. .. 

.* 02 COZ NU NO NU **  .. L O A D  VOLX V O L X  PPMV PPMV NG/J * *  
DATE T I M E  UhTM MEA3 M E A S  MEIS 3102 .. 

** 4/ b/79 
** 4 /  6 / 7 9  ** P /  6/79 
** 4 /  6/79 
** 4 1  6/79 
88 U/ 6/79 

** 4/ b179 

e* 4 1  6/79 ** 4/ 6/79 

* a  4 /  6/79 
** 0 1  b179 ** 4/ 6/79 
** 4 /  6/79 
** 4/ 6/19 
** I/ 6/79 
** 4 1  6/79 
*t P I  6/79 
** 4 1  6/79 
** P /  6/79 
** 4/ 6/79 ** 4/ 6/79 
** P f  6/19 
** P I  6/19 
.* a /  6/79 

4 /  bI7P 
P I  6/70 

** P /  6/79 
4 /  b/79 
P /  b/79 
P I  b/79 
44 6/79 

s* 44 6/70 
4 /  6/79 

*8 E/  6/79 
** P I  b/?P 
a* P /  6/70 
t* 4 /  6/?9 ** 4 1  6179 
*8 4 /  6/79 
*a 4/ b/79 

** a/  6/19 

a/  6/79 

.I* a/  6/79 

41 6/79 
** P /  h/79 

1300 1b.l 
1315 16.3 
1330 lb.3 
1345 l b . 3  
1400 16.3 
1415 16.3 
1430 Ib .3  

1500 16.3 
1515 16.3 
1530 I b . 3  
1945 16.3 
1600 lb.3 
1619 I b . 3  
1630 16.3 
1645 16.3 
1700 Ib.3 
1715 lb.3 
1730 16.3 
174s 16.3 
1800 16.3 
1815 17.9 
1830 17.9 
IOU5 17.9 
I900 17.9 
1915 1b.P 
1930 16.4 
1945 16.4 
2000 16.4 
2015 16.3 
2030 16.3 
2045 16.3 
2100 16.3 
2115 Ib.3 
2130 Ib.3 
2145 16.3 
2200 16.3 
2215 16.3 
2230 16.3 

2300 16.3 
2315 16.3 
2330 16.3 

2400 16.3 

i o 4 5  16.3 

2245 16.3 

2345 16.3 

1.2 10.1 
7.3 10.1 
7.3 10.1  
7.3 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
7.2 10.1 
1.2 10.1 
7.2 10.1 
7.b 10.1 
7.7 10.1 
7.0 10.1 
6.8 10.1 
6.8 10.1 
6.1 10.2 
6.7 10.2 
b e 9  10.2 
6.9 10.2 
b.S 10.2 
6.5 10.2 
7.1 10.1 
6.9 10.5 
6.8 10.5 
6.8 9.9  
b.8 10.0 
6.0 10.1 
6.0 10.1 
6.8 10.2 
6.8 10.2 
b.8 10.2 
6.8 10.2 
6.8 10.2 
6.8 11.9 
6.9 10.2 
(1.9 10.2 
b . 9  10.2 
6.9 10.2 

121. 
121. 
122. 
121. 
120. 
125. 
127. 
125. 
125. 
124. 
12u. 
124. 
124. 
124. 
124. 
125. 
124. 
IZU. 
124. 
i z a .  
12s. 
126. 
126. 
126. 
121. 
129. 

I b v .  
161. 
120. 
120. 
119. 
119. 
119. 
118. 
118. 
116. 
116. 
117. 
llb. 
118. 
116- 
115. 
114. 
115. 

17s. 

.. .. .. .. .. 
e. .. .. .. 
e. .. .. .. .. .. .. .. 
a. .. 
a. 
.t 
a. .. .. 
0. .. .. 
e. 
e. 
t. .. 
s. .. .. 
.* .. 
e. .. .. 
** .. .. .. .. 
0. 

~ - .~ .*.*.*.*...**..*...............**.......*.*..*..**............ 

160 KVB 6017-1216 



............................................................... .. 15 * I N .  D A T A  .. .. O R Y  S T I C K  C I S  C O N C E N T R A T I O N  .. .. .. .. 02 CO2 NO NO NU *. .. L O I D  VOLX VOLX PPMV PPMV N G / J  **  ............................................................... e. DATE TINE M * T U  M E ~ S  MEIS MEAS 320: .. 
8 .  a/  7 / 1 9  .. a/ 7 / 7 9  
** a/ 7 / 7 9  .. 4 /  7 / 7 9  

a/ 7 / 7 9  .. a/ 7 / 7 9  .. a/ 7 / 7 9  
*. a/ 7 / 7 9  .. a/ 7 / 7 9  

15 
30 
a5 
100 
115 
I30 
145 
200 
215 
230 

300  
315 
530 

400 
415 
030 
a45 
500 
SI5 
530 

600 
615 
630 
645 
700 
715 
7 1 0  
745 
800 
815 
830 
845 
900 
915 
930 
9115 
1000 
1015 
1030 
IOU5 
I100 
1115 
I130 
llU5 

245 

30s 

505 

10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.3 
10.3  
10.2 
10.4 
10.6 
10.6 
10.6 
10.5 
10.5 
10.6 
10.6 
10.6 
10.b 
10.5 
10.5 
10.5 
10.6 

10.1 
10.1 
10.4 
10.4 
10.0 
10.0 
10.2 
10.6 
10.7 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 
10.6 

10.4  

11s. 
112. 
112. 
IlU. 
111.  
150. 
170. 
172. 
174. 
110. 
170. 
111. 
171. 
172. 
170. 

170. 
170, 
1 1 0 .  
160. 
166. 
167, 
166. 
165. 
161. 
161. 
160. 
160. 
162. 
162. 
161. 
161. 
1bU. 
165. 
165. 
lbb. 
l b 7 .  
I b 7 .  
169- 
170. 
169. 
160. 
169. 
172. 
179. 
LBO. 
182. 
188. 

171. 

IUb. 
lU3. 
lU3. 
lab. 
149. 
191. 
218. 
213. 
215. 
211. 
211. 
215. 
213. 
213. 
211. 
212. 
213. 
211. 
212. 
210. 
200. 
214. 
217. 
211. 
202. 
209 .  
209. 
208. 
206. 
201. 
200. 
200. 
204. 
205. 
204. 
206. 
207. 
201. 
211. 
211. 
210. 
211. 
210. 
213. 
222. 
223. 
226. 
232. 

8 0 .  
7 9 .  
7 9 .  
80 .  
82. 

105. 
120. 
118. 
I t a .  
116. 
117. 
110. 

17. 

17. 

17. 

17. 
16. 

18. 

17. 
16. 
IS. 
18. 
EO. 
16. 
11. 
15. 
15. 
15. 
13. 
11. 
10. 
10. 
12. 
13. 
13. 

14. 
14. 
16. 
17. 
16. 
16. 
16. 
18. 
23. 
23. 
25. 
28. 

14. 

.. .. .. .. .. .. 
a. .. 
e. .. 
e. .. 
e. 
a. .. .. 
0. .. 
e. .. .. .. .. .. .. 
a. .. .. .. .. .. 
a. .. 
a. 
0. .. 
*. .. .. 
*. 
a. .. .. .. .. .. 
e. .. 1200 18.6 ............................................................... 
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.a a /  7/79 
** a/  7/79 

a /  7/79 
a/  1/79 .. 4 /  7/79 .. 4 /  7/79 

e. a /  7/79 
a. 91 7179 .. a/  7/79 
.a a /  7/79 
*a 4 /  7/79 

a. a /  7/?9 .. a/  7/79 .. 4 /  7/79 
*. a /  7/79 
*8 4 /  7/79 
*e a/ 7/79 
e 8  91 7/79 

** 4 /  7/79 ** a/ 7 / 7 9  *. a/ 7/79 
.a 4 /  7/79 
a. 4/ 7/79 
*e n/ 7/79 
t. a/  7/79 
a 8  n/ 7/79 
a8 a/ 7/79 .. 4 /  7/79 
*8 n/ 7/79 

a/  7/79 .. a /  7/79 
8 .  a/  1/79 
*8 n/ 7/79 
.a a /  7/79 .. 4 1  7/79 
.a 4 1  7/79 
.a 41 1/79 .. a/  7 / 7 9  

n/ 1/79 
*. 4 /  7/79 

*8 4 /  1/79 

*8 4 /  7/79 

*8 4/ 7/79 

S 8  4 /  7/79 

e8 4 /  7/79 

1215 
1230 
1295 
1300 
1315 
1330 
1x05 
1900 
1415 
1030 
I445 
1500 
LSlS 
IS30 
IS45 
lbOO 
1615 
lb3O 
1 b45 
1700 
1715 
1730 
1749 
1800 
1815 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
2015 
2030 
2045 
2100 
211s 
2130 
2115 

. ..- 
ia.8 
18.8 
18.8 
18.8 
18.2 
18.2 
18.2 
18.2 
17.6 
17.b 
17.6 
17.6 
16.4 
lb.9 
1b.a 
1b.U 
16-a  

10.6 
10.b 
10.6 
10.6 
1O.b 
1O.b 
1O.b 
10.6 
10.5 
10.5 
10.5 
10.6 
10.3 
10.2 
10.2 
10.2 
10.2 

189. 
189. 
188. 
188. 
1q1. 
191. 
191. 
190. 
174. 
175. 
177. 
177. 
172. 
129. 
130. 
130.. 
132. 

? 3 3 .  
234. 
231 .  
231 .  
237. 
2u2. 
240. 
2Ul. 
218. 
218. 
220. 
221. 
218. 
lb5. 
lbb. 
Ibb. 
tb9. 

129. 
129. 
128. 
127. 
130, 
133. 
133. 
133. 
120 .  
120. 
121. 
122. 
120. 
91. 
91. 
91. 
93. 

.. .. .. .. .. 
e. 
*. 
I. 
I. .. 
*a .. 
.* 
a. .. .. .. . -  

lb.4 b.9 10.2 134. 171. 94. ** 
(b.4 6.9 10.2 135. 173. 9 5 .  ** 
Ib.4 b.9 10.2 135. 173. 9b. '* 
16.4 b.9 10.2 135. 173. 95. *a 
1b.4 b.9 10.2 1321 170. ** 
lb.4 b.9 10.2 132. 170. P U S  ** 
1b.O 6.9 10.2 132s 170. 9U. * *  
16.4 7.0 10.2 132. 170. 94. ** 
16.4 7.0 10.2 132. 171. 94. ** 
lb.4 7.0 10.2 132. 170. 911. ** 
1b.O 7.0 10.2 132. 170. 94. '. 
16.7 7.0 10.2 132. 171. 94. ** 
lb.7 7.2 10.2 132. l7U. Qb. 
Ib.7 7.2 10.2 132. 173. 9 5 .  ** 
lb.7 7.2 10.2 132. 172. 9 5 .  ** 
1b.a 7.1 10.2 131. 171. 94, ** 
1b.O 7.2 10.2 127. lbb. 92. 98 

lb,O 7.2 10.2 124. lb2. 90. ** 
16.9 7.2 10.2 122, 1bO. 88, ** 
lb.4 7.2 10.2 122, 160. 8 8 .  0. 

lb,U 7.2 10.2 122. 1bO. 8 8 ,  ** 
2500 1b.a 7.2 10.2 124. 1b2. 89. ** 
2215 lb.9 7.2 10.2 122. 1bO. 8 8 .  *. 
2230 lb.4 7.2 10.2 121. 156. 87. ** 
2205 lb.4 7.2 10.2 122. 159. 8 8 .  ** 
2300 lb.9 7.2 10.2 120. 157. 8 6 .  ** 
2315 18.1 7.2 10.2 121. 159. 8 8 .  *. 
2330 lb.1 7.2 10.2 121. 158. 87. ** 
2345 16.1 7.2 10.2 1.21. 159. 8 8 .  9. 

ZOO0 lb.1 7.2 10.2 120. 158. 87. ** 

(6.9 7.2 10.2 130. 170. 93. *. 

.88..ta8..8.....*..............t........~.a..*.~*~.*..~~..8..*,... 
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.... t.........t.~.~.............~....***...~..~.~.~..*~~~~~~ .. 15 MlN, D A T A  .. .. DRY STICK G I 3  CONCENTRATlON .. .- e. - -  

..I 02 C02 NO NO NO *. .. LOAD V O L l  V O L I  P P M V  PPMV NG/J **  
b. DATE T I M E  M N T H  MEA3 ME13 ME13 3x06 .. 
.....e... .....................t.t.....t..*...*..~.~*.~.**.~.*. 

30 21.1 7.2 10.2 119. 156. 8b. **  
100 21.1 7.2 10.2 116. 152. 84. '* 
115 21.1 7 . 3  10.2 119. 157. 86. ** 
130 21.1 7.3 10.2 118. 156. 8b. ** 

15 21.1 7.2 10.2 120. 157. 87. 9. 

a5 21.1 7.2 1 0 . 2  117, 154. 85. **  

la5 21.1 7.3 10.2 117. 155. 85. ** 
200 21.1 7.3 10.2 115. 151. E 3 .  ** 
215 21.1 7.3 10.2 114. 151. 8 3 .  **  
230 21.1 7.3. 10.2 113. 149. 82. ** 
245 21.1 7.3 10.1 114. 150. 8 3 .  **  
300 21.1 7.3 10.1 113. 149. 82. ** 
315 21.1 7.3 10.1 112. 1 4 8 .  82. ' 9  

330 21.1 7.3 10.1 110. 145. 80. **  
sa5 21.1 7.3 10.1 109. 143. 79, ** 

~~ ........ ".............t............t...~*...~.*....**.~~...~~.O~*. 

aoo 

an5 

015 
430 

500 
515 
530 

600 
615 
630 
b45 
700 
71s 
1 3 0  
745 
800 
815 
830 
8@5 
900  
015 
930 
905 

1000 
1015 
1030 
I 045 
1100 
1115 
1130 
1145 
1200 

5a5 

- .. 
21.1 
21.1 
21.1 
21.1 
21.1 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.0 
20.4 
20.4 
20.a 
19.9 
19.9 
19.9 
19.9 
1q.b 
19.6 
19.6 
19.6 

7.3 
7.3 
7.3 
7.3 
7.0 
6.6 
6.6 
6.b 
b.6 
8.5 
6.4 
b.5 
b.4 
6.4 
6.4 
6.4 
6.4 
6.4 
b.4 
6.4 
6.5 
b.7 
6.6 
b.6 
6.7 
6.6 
6.6 
6.7 
7.0 
7.1 
6 . 9  
6.7 
b.6 

10.1 
IO. I 
10.1 
10.1 
10.1 
10.6 
1.0.8 
10.8 
10.8 
10.8 
10.8 
1 0 . 8  
10.8 
10.9 
10.9 
10.9 
10.9 
10.9 
10.9 
10.9 
10.9 
10.8 
10.7 
10.7 
10.7 
10.7 
10.7 
10.7 
10.6 
10.3 
10.3 
10.5 
10.6 

110. 
110. 
111. 
111. 
109. 
159. 
157. 
158. 
162. 
160. 
159. 
159. 
162. 
161- 
165. 
IbO. 
164. 
164. 
167. 
1b7. 
167, 
171. 
170. 
169. 
169. 
170. 
171. 

172. 
172. 
175. 
182. 
182. 

174. 

145. 
l a b .  
1Vb. 
146. 
141. 
200. 
l q b .  
198. 
203. 
199. 
197. 
198.  
201. 
199. 
20a. 
203. 
203. 
203. 
2Ob. 
207. 
208. 
215. 
213. 
212. 
212. 
213. 

221. 
222. 
223. 
223. 
229. 
227. 

21a. 

80. 
8 0 .  
81. 
81. 
78. 
110. 
108. 
109. 
112. 
109. 
109. 
109. 
111. 
110. 
113. 
112. 
112. 
112. 
114. 
114. 
115. 
119. 
118. 
117. 
117. 

118. 
122. 
122. 
123. 
123. 
126. 
125. 

118. 

.. .. .. 
0. .. 
*. .. 
1. 
1. 
e. 
b. 
e. 
n. 
1. 
*. .. .. .. 
*. .. 
1. .. 
a. .. 
e. .. 
a. .. 
e. 
a. 
t. 
e. .. 
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............................................................... .. 15 M l N .  O A T *  .. .. OUT 91ACk GAS CONCENlUArION .. .. .e 
a. 02 C O Z  NO NO NO b. .. LOAD VOLX V O L l  P P M V  P P M V  NGlJ **  ............................................................... ** DATE T I M E  MWTH MEA9 MEA9 MEA9 310$ .. 

1215 20.8 b.3 10.6 182. 222. 123. **  
1230 20.8 b.2 10.8 184. 225. 124. ** 
1245 20.8 b.2 10.9 184. 224. 124. ** 
1300 20.8 6.1 10.9 182. 221 .  122. **  
1315 20.5 6.2 10.9 180. 2 1 9 .  121. ** 
1330 20.5 6.2 
1345 20.5 6.2 
1400 2 0 . 5  b.3 
1415 20.5  b.2 
1430 20.5 b.3 
1045 20.5 b.3 
1500 20.5 b.4 
1515 19.9 6.3 
15SO 19.9 6.7 
1545 19.9 b.8 
1600 19.9 b.7 
1b15 19.9 b.6 
lb30 ( V . 9  b.b 
l b45  19.9 6.6 
1700 19.9 b.7 
1715 20.4 b.6 
1730 20.0 6.6 
I145 20.4 b.6 
1800 20.4 6.6 
1815 20.8 b.6 
1810 20.8 6.b 
1845 20.8 bmb 
1900 20.8 b.5 
1915 21.1 6.5 
1930 21.1 b e 6  
1905 21.1 b.7 
2000 21.1 b.u 
2015 21.1 6.4 
2030 21.1 b.4 
2005 21.1 6.3 
2100 21.1 6.6 
2115 20.5 b.1 
2130 20.5 6.8 
2145 20.5 b.6 
2200 20.5 b.7 
2215 20.4 b.8 
2230 20 .4  b.4 
2245 20.4 b.4 
2300 20.4  6.3 
2315 20.8 b.4 
2330 20.8 b.4 
2345 20.8 b.3 
2400 20.8 6 . 5  ............................... 

10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.8 
10.0 
IO.? 
10.6 
10.6 
10.7 
10.4 
10.4 
10.5 
10.9 
10.s 
10.5 
10.5 
10.5 
10.5 
10.6 
10.b 
10.b 
10.6 
10.4 
10.5 
10.5 
10.5 
10.4 
10.2 
10.1 
10.1 
10.2 
10.2 
10.0 
10.0 
10.2 
1 0 , s  
10.4 
10.3 
10.3 ....... 
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180. 
179. 
177. 
176. 
177. 
179, 
181.  
170. 
l b 4 .  
160. 
154. 
152. 
181. 
175. 
175. 
175. 
174. 
171. 
Ibq. 
l b b a  
I bb. 
lb5. 
l b 4 .  
177. 
175. 
184. 
184. 
187- 
189. 
189. 
1Ql. 
190. 
196. 
197. 
200. 
202. 
202. 
199. 
199. 
199. 
199, 
200. 
199. ..... '.* 

219. 
219. 
217. 
215. 
217. 
219. 
223. 
208. 
20b. 
203. 
194. 
191. 
227. 
218. 
221. 
219. 
217. 
214. 
211. 
208. 
201. 
20b. 
204. 
221. 
219. 
232. 
228. 
232. 
234. 
232. 
240. 
245. 
250. 
24b. 
253. 
257. 
250. 
205. 
244. 
246. 
245. 
244. 
247. ..... ,.. 

121. 
121. 
120. 
118. 
120. 
121, 
123. 
115. 
1 1 U .  
112. 
107. 
105. 
12s. 
120. 
122. 
121. 
120. 
118. 
I l b .  
115. 

113. 
122. 
121. 
128. 
126. 
128. 
129. 
128. 
132. 
135. 
138. 
136. 
100. 
14.2. 
I J B .  
135. 
134. 
13b. 
135. 
133. 
ISb. 

114. 
114. 

..... 

.. 
*. .. .. .. .. .. .. .. .. .. .. .* 
e. .. .. .. 
0 .  

a. .. 
.t 
e. .. .. .. 
t. 
e. 
0.  .. .. .. .. .. 
e. .. 
a. .. 
e. .. .. .. .. .. '..... 
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............................................................... .. IS MIN. D A I A  .. 

.a D R Y  STACK G43 CONCEHTR4llUN *. .. 02 C02 NO NO h 0  .. 
** DATE T I M E  M l T Y  MEA8 YEA3 ME43 3 X O $  .. 
.. a. .. L O I D  VOLX V O L X  PPMV PPMV NG/J t. ............................................................... 
*. a/  9 / 7 9  

411 0170  _. . . . .  
** 4 /  9179 .. a/  9/79 .. 4 1  9/79 .* a /  9/79 
e. PI 9/79 
e. a /  9 / 7 9  .. a /  V/?P 
*. a /  9 / 7 9  .. 4 1  9 / 7 9  
e. a /  9 / 7 9  .. a/  9/79 
e. a /  9/79 
.e a /  9 / 1 9  
*. a /  9 / 7 9  *. a/ 9 / 7 9  .. a/ 9 / 7 9  
*. a /  9 / 7 9  .. a/  9 / 7 9  .. a/ 9 / 7 9  *. 4 1  9 / 7 9  
*. a/ 9179 .. a/ 9179 .. a /  9 / 7 9  
e. a /  9 / 7 0  
.e a/ 9179 
a* P I  9 / 7 9  *. a/  9 / 7 9  
9. a/  9179 .. a/ 9179 .. a/ 9 / 1 9  
*. P/ 9 / 7 9  
*. a/ 9 / 7 9  

4 1  9179 *. a/ 9 / 7 9  
** Q/ 9 / 7 9  .. I /  9 / 7 9  *. a/ 9179 
*. a /  9 / 7 9  .. a/  9 / 7 9  
*. a/  9 / 7 9  
*. 4 1  9 / 7 9  
** a/  9179 
*. a/ 9 / 7 9  .. a /  9 / 7 9  
.* a/ 9 / 7 9  .. 4 1  9/79 

.. ~- 
1s 20.2 
SO 20.2 
45 20.2 
100 20.2 
115 20.2 
130 20.2 
145 20.2 
200 20.2 
215 20.1 
230 20.1 
245 20.1 
300 20.1 
315 20.1 
330 20.1 
345 20.1 
400 20.1 
415 19.3 
430 19.3 
445 19.3 
500 19.3 
S I J  21.1 
530 21.1 
545 21.1 
6 0 0  21.1 
615 21.1 
630 21.1 
645 21.1 
700 21.1 
71s 20.9 
730 20.9 
74s 2 0 . 9  
800 20.9 
01s 20.8 
830 20.8 
845 20.8 
9 0 0  20.8 
915 20.8 
930 20.8 
94s 20.8 

1000 20.8 
I015 20.9 
1030 20.9 
1045 20.9 
1100 20.9 
1115 21.1 
1130 21.1 
1145 21.1 
1200 21.1 

10.3 
10.1 
10 .4  
10.11 
10.0 
10.4 
10.4 
1 0 . 4  
10.4 
10.u 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.5 
10.5 
10.2 
10.2 
10.5 
10.5 
10.5 
10.3 
10.4 
10.3 
10.3 
10.3 
10.3 
10.5 
10.2 
10.2 
10.3 
10.3 
10.3 
10.1 
10.4 
10.8 
10.8 
10.7 
10.8 
10.8 

10.8 
10.8 

201. 
201. 
204. 
204. 
204. 
204. 
204. 
205. 
200. 
200. 
201. 
200. 
197. 
199. 
199. 
197. 
1%. 
195. 
19s. 
196- 
195. 
195. 
194. 
192. 
192. 
195. 
IQb. 
196. 
194. 
195. 
192. 
192. 
193. 
iQa. 
195. 
194. 
19s. 
197. 
194. 
177. 
179. 
176. 
17s. 
174. 
174. 
172. 
112. 
115. 

244. 
243. 
247. 
248. 
24?* 
248. 
248. 
248. 
242. 
242. 
243 ,  
241. 
239. 
242. 
240. 
236. 
236. 
235. 
236. 
239. 
241 .  
23b. 
23s. 
231. 
234. 
237. 
238. 
236. 
237. 
235. 
233. 
233. 
234. 
237. 
235. 
234. 
235. 
241. 
234. 
217. 
221. 
215. 
215- 
216. 
214. 
210. 
211. 
214. 

13U. 
134. 
136. 
137. 
136. 
137.  
137. 
137. 
134. 
1 3 4 .  
1 3 4 .  
133. 
132. 
134. 
132. 
130. 
130. 
1 3 0 .  
130. 
132. 
133. 
130. 
129. 
127. 
129. 
130. 
131. 
130. 
131. 
130. 
129. 

129. 
131. 
130. 
129. 
130. 
133. 
129. 
120. 
122. 
119. 
119. 
119. 
118. 
llb. 
lib. 
118. 

129. 

.. .. .. .. .. .. .. .. 
e. 
.t 
*. .. .. .. .. 
t. .. .. 
a. .. 
e. .. 
e. 
e. .. 
0. 

a. 
n. .. .. .. 
..I 

t. .. .. 
e. .. .. 
a. .. .. .. 
a. .. .. .. .. 
e. .~ ............................................................... 
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... t.t....**........4*......*b.,*..**~.~.O**4~~~*...**.*.~b*~*. .. 15 *IN, D A T A  .. 
a. DRT 3 T A C I  GAS C O N C E N T R L T ~ O N  .. .. .. 
a. 02 C02 NO NO NO **  .. LOAD V O L X  V U L X  P P M V  PPMV N G l J  * *  
t...e.t..........t............t....t....~*..b..*.*...~....**.*~... 
** DATE T I M E  MWTM MEA3 MEA3 M E A 3  3 X O d  .. 
** a /  9/79 1215 21.1 b.3 10.8 179. 218. 120. **  
** 4 /  9 / 7 9  1230 21.1 0.3 10.1) 179. 220. 121. ** 
** 4 /  9/79 1245 21.1 b.4 10.8 179. 221. 122. **  
** a/ 9/79 1300 21.1 b.4 10.8 179. 2221 122. ** 
** 4 /  9/79 1315 21.1 b.3 10.7 180.  221. 122. ** 
** I/ 9 / 7 9  1330 21.1 b e 3  10.7 180. 221. 122. ' 9  

*e a/ 9/79 1400  21.1 b.3 10.7 100. 220. 121. ** 
** 4 /  9179 1415 21.1 b.2 10.7 lE2. 222. 122. **  
** 4/ 9/79 1430 21.1 6.2 10.8 182. 222. 123. ** 
*e 4/ 9/79 1445 21.1 b.3 10.8 181.  221. 122. 
** 4 /  9179 1500 21.1 6.3 10.8 181. 221. 122. **  
** 4 /  9179 1515 21.1 b.3 10.8 184. 225. 124. 9 9  

I. 4/ 9/79 1530 21.1 b.3 10.8 IE0. 221. 122. * *  
** 4 /  9/79 1545 21.1 6.3 10.8 179. 219. 121. ** 
** a/ 9/79 lb00 21.1 b.3 10.8 180. 221. 122. ** 
** 4 /  9/19 1615 21.5 6.5 10.1) 181. 223. 123. ** 
** 4/ 9/79 1b30 21.5 b.3 10.8 184. 22b. 124. ** 
** 4 /  9/79 lb45 21.5 b.3 10.8 182. 224. 124. ** 
*t 4 /  9/79 1700 21.5 b.3 10.1) 185. 227. 125. ** 
** 4 /  9/79 1715 21.5 b.3 10.8 185. 227. 125. ** 
** 4 /  9/79 1730 21.5 6.3 10.8 185. 228. 12b. **  

4 /  9/79 174s 21.5 b.3 10.8 187. 230. 127. ** 
** 4 /  9/79 1800 21.5 b.3 10.8 188. 231. 127. ** 
** 4 /  9/79 1815 21.5 b.4 10.8 188. 231. 128. *. 
t. 4 /  Q/7V 1830 21.5 6.4 10.8 1118. 232. 128. ** 
*. 4 /  9/79 1900 21.5 b.5 10.8 188. 234. 129. ** 
*e 4 1  9 / 7 0  1915 21.1 b.7 10.1) 190. 240 ,  133. *e 
*. 4 1  9/19 1930 21.1 b.7 10.8 189. 238. 131. eo 
*t 0 1  9/79 1945 21.1 b.4 10.8 175. 21b. 119. ** 

** 4 /  9/79 2015 20.9 b.4 10.6 181. 224. 123. * 8  .. 44  9/79 2030 20.9 b.4 10.9 179. 222. 122. ** 
*t 4 /  9/79 2045 20.9 b.6 10.9 17b. 221. 122. ** 
a *  a /  9/79 2100 20.9 6.5 10.9 175. 218. 120. 0. 

*e 4 /  9/79 2115 19.9 b.9 10.1) 174. 222. 122. *. 
a t  4/ 9/79 2130 19.9 7.0 10.8 172. 222. 122. ** *. 4 1  9/79 2145 19.9 b.b 10.8 170. 213. 118. ** 
** 4 /  9/79 2200 19.9 b.7 10.6 170. 214. llb. ** .. 4/ 9/79 2215 19.9 b.6 10.6 170. 212. 117. ** 
** 4 /  9/79 2230 19.9 bmb 10.8 177. 221. 122. ** 
** 4 1  9/79 2245 19.9 b.b 10.9 177. 222. 122. ** 

4 /  9/79 2300 19.9 b.7 10.9 177. 223. 123. ** 
*e 4 /  9/78 2315 20.2 b.6 10.9 178. 223. 125. *a  
a t  4 1  9/79 2330 20.2 b.6 10.8 179- 225. 124. *e 

a /  9/79 2345 20.2 b.b 10.8 179. 225. 124. *e 
** 4 1  9/79 2400 20.2 b.b 10.8 181. 227. 125. ** 
..e...... *~..............e.*..*..*.....e...*.*~...~~e.*oo...*.. 

** a/ 9/79 1345 21.1 b.3 10.7 181, 221. 122. ** 

a/  9/79 1845 21.5 6.4 10.8  188. 232. 128. 

t. a/  9/79 zooo 21.1 6.n 10.7  lei. 224. 123. e. 
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15 
30 
45 

LOO 
1 I5 
130 
145 
200 
215 
230 
24s 
300 
315 
330 
345 
400 

4 3 0  
44s 
so0 
5 1 s  
530 
54s 
600 
615 
630 
605 
700 
7 1 5  
730 

8 0 0 .  
01s 
830 
805 
900 
915 
930 

1000 
101s 
1030 
104s 
I100  
1115 
1130 
1 1 4 s  

ais 

705 

945 

............................................................... .. 15 M l N .  D A T A  .. .* D R Y  3T4CK C A S  C O N C E N T R A T I O N  .. 
4. .. 
e. 02 C O 2  NO NO NO **  .. LOAD VOLX VOLX PPMV PPMV NG/J *. ............................................................... 
** 4/10/79  10.5 6.5  10.8 181. 225. 124. 
** 4/10/79  18.5 6.5  10.8 183,. 228. 126. 
t. 4/10/?9  18.5 10.8 183 ,  227. 125. 

e. DATE TINE MYTH MEA3 Y E A S  MEA3 3XOf .. 
i a i 5  
17.6 
17.6 
17.6 

17.3 
17.6 

1 7 i 3  
17.3 
17.3 
-.3 
- .3  
- .3  
-.3 
- .3  
-.3 
- .3  
- .3  

19.3 
19.3 
19.3 
19.3 
19.6 
19.6 
19.6 
19.6 
19.6 
19.6 
19.6 
19.6, 
19.6 
19.6 
19.6 
19.6 
19.9 
19.9 
19.9 
1Q.9 
20.1 
20.1 
20.1 
20.1 
20.1 
20.1 
20.1 

1o;e 
10.9 
10 .9  
10.9 
11.0 
10.9 
11;o 
10.9 
10.9 
10.8 
10.6 
10.9 
10.9 
10.9 
10.9 
1o.a 
10.4 
10.5 
10.7 
10.5 
10.3 
10.5 
10.5 
10.6 
10.7 
10.6 
10.6 
10.8 
10.8 
10.7 
10.1 
10.1 
10.7 
10.1 
10.7 
10.7 
10.7 
10.0 
10.2 
10.2 
10.3 
10.3 
10.3 
10.2 
10.4 

184. 
182. 
181. 
LBO. 
177.  
117. 
174. 
175. 
172. 
172. 

220. 
222. 
221. 
221. 
218. 
217. 
210. 
210. 
Z l b .  
210. 
212. 
214. 
216. 
217. 
225. 
228. 
232. 
241, 
251. 
245. 
243, 
245. 
244. 
241. 
241. 
238. 
242. 
242. 
242. 
244. 
207, 
253. 
257. 
264. 
265. 
240. 
233. 
23b. 
235. 
233. 
236. 
235. 
224. 
222. 
223. 

126. 
122. 
122. 
122. 
120. 
120. 
118. 
120. 
119. 
118. 
I l ? .  
118. 
119. 
120. 
124.  
126, 
120. 
136. 
139. 
134. 
134. 
135. 
13s.  
133. 
133.  
131,  
130, 
1 5 4 .  
1x4. 
135. 
136. 
140. 
lU2. 
145. 
lob. 
132. 
128. 
130. 
130. 
129. 
130. 
129. 
123. 
122 ,  
123. 

.. .. .. .. 
b. .* *. .. .. .. 
a. .. .. .. 
a. .. .. .. .. .. .. 
t. .. .. 
a. 
a. 
e. 
e. .. 
a. .. .. .. .. .. .. 
e. 
t. 
e. .. 
at 
a. 
e. 
a. .. .. 
a. .. la00  z0; i  ............................................................... 
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*....................t...................*......................~ 

*. D R Y  STACU C 1 S  C U N C E N T R A ~ I O N  .. tt 15 WIN, 0 1 1 1  * b  .. a. 
.t 02 C02 NO NO NO b. .. LOAD VOLI VOLI PPMV PPUV N G I J  ** ................ t.......................................~..... OITL T I M E  M h l H  MEAS M E A S  M E I S  3102 .. 
** 4110179 
** 4110179 
** 4/10/79 
** 4110179 
** 4/10179 
** 4 1 1 0 1 7 9  
** 4110179 
** 4110179 
** 4110179 
** 4/10179 
** 4/10179 
** 4110179 
** 4110179 
** 4/10179 
** 4/10179 
** 4110179 
** 4110179 
** 4110179 
** 4110179 .. 4 1 1 0 1 7 9  .* 4110179 
*t 4110179 
** 4110179 
t. 4110/79 
** 4/10/79 
4. 4110179  
** 4/10179 
.* 4110119 
at 4110179 
** 4110179 

4110179 
4/10/7Q .* 4110179 

*e 4110179 
*e 4110179 
*t 4110119 
** 4/10/79 
*e a / i o n v  
** 4110179 
.e ./10/79 
** 4110/79 
** 0110179 

4110179 
** 4110179 
*e 4110179 

171s 20.1 6.3 10.4 181. 221. 122. ** ._.. -._. ~ . .  
1230 20.1 6.2 10;s 181; 221. 122. ** 
1245 20.1 b.2 10.5 182. 2221 122. ** 
1300 20.1 b.2 10.5 LEO. 220. 121. **  

~. 
1400 ;8;9 6.0 10.5 
1415 20.1 6.4 10.5 
1430 20.1 6.4 10.5 
1445 20.1 b-4 10.2 
I500 20.1 6.4 10.2 
1515 20.1 b.7 10.2 
1530 20.1 b.8 10.2 
1545 20.1 6.9 10.2 
1600 20.1 b.8 10.2 
lbl5 20.1 b.8 10.3 
IbSO 20.1 b.8 10.3 
1645 20.1 b.9 10.4 
1700 20.1 b.9 10.5 
1715 19.3 7.1 10.4 
1730 19.3 7.1 10.4 

1800 19,s b.9 10.3 
1815 19.5 6.9 10.2. 
I830 19.3 7.2 10.3 

1900 19.3 b.9 10.4 
I915 19.8 7.0 10.3 
1910 t 9 . 8  7.0 10-3 

17a5 19.3 7 . 1  1 0 . 3  

I845 19.3 7.1 10.5 

- -~ . 
1945 19:a 
2000 19.8 
2015 1q.b 
2030 19.b 
2045 19.6 
2100 19.6 . 
2115 19.3 
2130 19.3 

7;o 10;s 
7.1 10.5 
7.3 1o.s 
7.4 10.0 
7.4 10.4 
7.4 10.4 
7.4 10.3 
7.5 10.2 

2145 19.3 7.5 10.s 

2215 19.5 7.2 10.3 
2230 19.5 7.4 10.2 
2245 19.5 7.2 10.3 
2300 19.5 7.1 10.5 
2315 19.6 7.1 10.0 

** 4/i0/79 2330 19.6 7.1 10.4 
** 4/10179 2345 1q.b 7.3 I0.b 
** 4110/79 2400 19.6 7.3 10.6 ...... **...**....**.....t...~*.~.**.*~~~ 

Ea00 $9.3  7.2 10.3 

18E.  232. 
180. 232 .  
188. 232. 
191. 236. 
192. 237. 
187. 237. 
l a b .  23b. 
187. . 238. 
187. 237. 
186. 23b. 
184.  234. 
184. 236. 
183. 235. 
1E3.  237. 
179, 232, 
177. 229. 
179. 229. 
177. 227. 
176. 230. 
17b. 228. 
174, 222. 
1 1 5 .  225, 
173, 223, 
170. 219. 
1 1 0 .  221. 
171. 225. 
170. 226. 
167. 223. 
Ib7. 223. 
167. 222. 
Ib7. 222. 
167. 223. 
165. 216- 
lb5. 217. 
lb5. 219. 
166. 218. 
165. 215. 
lbb. 215. 
170. 221. 
174. 229. 
172. 227. 

t..8..***.***.< 

128. 
128. 
128. 
130. 
131. 
131. 
130. 
131 .  
131. 
130. 
129. 
130.  
130. 
130. 
128, 
126. 
12b. 
1 2 5 .  
127, 
126, 
122. 
124. 
123, 
121. 
122. 
124. 
125. 
123. 
123. 
123. 
123. 
12s. 
119. 
120. 
121. 
120. 
119. 
118. 
122. 
12b. 
125. , . . . . 1 

e. 
a. 
*. .. .. .. .. .. .. .. .. .. .. 
*. 
e. .. 
.* .. .. 
.* 
e. .. 
e. 
0. 

t. .. 
e. .. .. 
e. .. 
8 .  .. .. .. .. .. .. *. 
a. .. 

t... 

168 KVB 6017-1216 



.- 
t. 0 2  c02 NO YO NU *. 
be 1-0~0 V O L I  VOLI PPmv PPHV N C / J  e *  

et O41E T I M E  W H I M  M € A 3  MEA3 M E A 3  sxod *. 
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..... "...................~........~*......*~..........~.*.~..~.. .. 15 M l N .  DATA .. 
a. D R Y  STACK GAS CONCENTRATlON .. .. *. 
I. 0 2  C02 NO NO NO **  .. LnAD V O L I  VOLX PPMV PPMV NG/J **  
...........................t.t.........**..................~~..*** 

DATE T I M €  nhTH MEA9 MEAS M E A 9  3102 *. 
10.4 7.b 135. 229. 126. 

1230 
12U5 
1300 
1315 
I330 

1400 
I415  

1445 
1500 
1515 
I530 
1545 
1600 
I b l S  
l b 3 0  
l b 4 S  
1700 
1715 
1730 
1 7 4 s  
1800 
1815 
1830 
1845 
1900 
1915 
1930 
1905 
2000 
2015 
2030 
2045 
2100 
2115 
2130 

2200 
2215 
2230 

2300 
2315 
2330 

isas 

i p s o  

2105 

2245 

14.5 

14.5 
14.5 
13.5 
13.5 
13.5 
13.S 
11.7 
11.7 
11.7 
11.7 
12.s 
12.3 
12.3 
12.3 
12.9 
12.9 
12.9 
12.9 
13.2 
13.2 
13.2 
13.2 
12.7 
12.7 
12.7 
12.7 
12.9 
12.9 
12.9 
12.9 
14.1 
14.1 
14.1 
14.1 
11.4 
11.4 
11.4 
11.4 
1o.s 
10.5 
10.5 
10.5 
11.4 
11.4 

14.5 10.3 

10.5 
10.7 
10.7 
10.7 
11.3 
11.7. 
11.3 
11.2 
12.0 
11.3 
10.7 
1 0 . 1  
11.7 
11.4 
11.0 
11.5 

v.5 
10.2 
10.6 
10.6 
10.6 
10.7 
10.7 
1O.b 
10.9 
11.2 
10.7 
10.5 
11.0 
10.9 
10.2 
9.0 
9 .8  
9.8 
13.8 
11.2 
10.5 
10.0 

9.5 
9.5 

10.7 
10.0 
9.0 
9.2 
9.5 

10.0 
7.b 
7.6 
7.5 
7.6 
7.5 
7.4 
7.7 
7.7 
7.0 
b.9 
7.0 
7.0 
b.7 
6 .8  
7.5 
7.1 
6.6 
7.1 

6.9 
8.1 
7.7 
7.6 

7.b 
7.6 
7.6 
7.b 
7.5 
7.3 
7.6 
7.7 
7.4 
7.5 
7.9 
8.4 
8.4 
8.4 
6.9 
7.0 
7.7 
9. I 
8.3 
9.6 
8.9 
8.5 
8.9 

7.2 

7.6 

13u* 
ISU. 
134-  
131. 
131. 
140. 
125. 
120. 
122. 
124. 
119. 
120. 
125. 
130. 
115. 
117. 
124. 
119. 
lS7. 
137. 
135. 
136. 
136. 
137. 
137. 
136, 
136,  
125. 
132. 
134 ,  
129. 
12'3. 
132. 
142. 
141. 

8 9 .  
120. 
1JO. 
120. 

85. 
82. 
77. 

117. 
120. 
119. 
125. 

142. 

226. 
227. 
231. 
231. 
230 .  
247. 
233. 
235. 
228. 
230.  

220. 
220. 
229. 
225. 
221. 
225. 
226. 
216. 
231. 
235. 
237. 
238. 
240,  
239, 
237. 
243, 
232. 
233, 
231. 
233, 
227. 
221. 
229. 
228. 
229. 
224. 
223. 
224. 
197. 
133. 
130. 
137. 
193. 
180. 
182. 
196. 

237. 

12s. 
125. 
127. 
128. 
127. 
13bs 
129. 
129. 
126. 
127. 
131. 
124. 
122. 
12bn 

122. 
124. 
125. 
119. 
127. 
130. 
131. 
131. 
132. 
132. 
131. 
130.  
128. 
128 ,  
128 ,  
128. 

122. 

124. 

125. 

126. 
126. 
126. 
123. 
123. 
123. 
109. 

71. 
75. 

l o b .  
99. 

100.  

74. 

iJas i l i a  
** 4/ii/w 2400 11.4 ..................*.........*........ .....*....~.~~.....***..*.. 

.. .. .. .. .. 
0. .. .. .. .. .. 
t. .. .. .. .. 
e. 
n. 
e. .. .. .. .. .. 
*. .. 
e. .. .. .. .. .. .. .. .. 
1. .. 
e. 
e. 
*. 
e. 
t. .. .. .. .. 
..I 

108. *. 
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............................................................... 
8 .  15 MIH. 0 4 1 4  .. 
.b DRT STACK G A S  CONCENTIIATION .. 
*. .. 
O b  02 C02 NO NO NO e 4  .. L O A D  V O L X  V O L X  P P M V  P P M V  NG/J * e  ............................................................... *a DATE T I M E  MWTH M E A S  M E A S  MEA3 3lOf .. 
*. 4/12/19 *. 4/12/79 
e* 4/12/79 
** 4/12/79 

4/12/79 
8 .  4/12/79 
a. 4/12/79 
** 4/12/79 
..I 4/12/79 
a. 4/12/19 .. 4/12/19 .. 4/12/79 .. 4/12/19 

4/12/79 .. 4/12/19 
4/12/79 .. 9/12/19 
a/i.?/iq .. 4/12/19 

e. 4/12/19 
*. 4/12/19 *. 4/12/19 
9. 4/12/79 .. 4/12/19 
8 .  4/12/79 
88 4/12/19 
8 .  4/12/19 
8* 4/12/79 

8 .  4/12/79 

e. 4/12/19 .. 4/12/79 
a. 4/12/19 
8 .  4/12/79 

88 4/12/79 
4/12/19 

.a 4/12/19 
** 4/12/79 

4/12/79 
4/12/79 .. 4/12/19 .. 4/12/19 

t. 4/12/19 

*e 4/12/79 .. #/12/?9 .. 4/12/79 
.a 4/12/79 
** 4/12/79 

a* 4/12/19 

15 
30 
45 
100 
11s 
130 
14s 
200 
215 
230 
245 
300 
315 
330 
345 
4 0 0  
4 1 5  
430 
445  
500 
515 
530 
545 
600 
615 
630 
605 
700 
115 
130 
745 
800 
015 
030 
04s 
900 
91s 
930 
905 

16.4 
16.4 
16.4 
16.4 
16.3 
16.3 
16.3 
16.3 
16.3 
l b . 3  
16.3 
16.3 
18.3 
18.3 
18.3 
i a ; s  
19.3 
19.3 
19.3 
19.3 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.6 
19.b 
19.6 
19.6 
19.3 
19.3 
19.3 
19.3 
lqi3 
19.3 
19.3 

1000 19.3 
1015 19.6 
1030 19.6 
104s 19.6 
1100 19.6 
1115 17.b 
1130 17.6 
1145 11.6 
1200 17.6 

9.7 
9 . 9  
10.1 
10.0 
10.1 
12.2 
10.0 
9.8 
10.0 
10.2 
10.1 
10.0 

9 . 9  
10.2 
9.2 
8.5 
8.6 
8 .6  
0.7 
0.1 
8 .6  
8.7 
8.6 
8.7 
8.1 
8.7 
8.6 
8.6 
1.9 

7.1 
1.1 
1.1 
7.7 
7 .9  
8 . 0  
1.9 
8.0 
7.8 
10.0 
1.6 
1.7 
7.6 
1.5 
7.2 
1.2 
8.4 
8.4 

1.7 

131. 
155. 
140. 
145. 
199. 
1'46. 
146, 
146. 
147. 
1s2. 
156. 
160. 
150. 
160. 
165. 
102. 
101. 
102. 
182. 
182. 
100. 
116. 
100. 
102. 
18.2. 
101. 
182. 
182. 
10s. 
186. 
106. 
186. 
108. 
105. 
179, 
179. 
180. 
181. 
LEI. 
189. 
180. 
lE8. 
108. 
109. -~ . 
192. 
191. 
180. 
167. 

211. 
219, 
233. 
231. 
246. 
3 0 0 .  

236. 
243. 
255. 
260. 
263. 
258. 
268. 
254. 
263. 
264. 
267. 
261. 
261. 
243. 
250. 
262. 
266. 
266. 
265. 
265. 
264. 
255. 
253. 
253. 
252. 
256. 
251. 
245. 
240. 
249. 
250. 
240. 
311. 
251. 
255. 
252. 
252. 
252. 
250. 
269 .  

240. 

lib. 
121. 
128. 
131. 
136. 
lb5. 
133. 
130. 
134. 
140. 
143. 
145. 
lU2. 
148. 
140. 
144. 
146. 
141. 
141, 
147. 
145. 
142, 
145. 
1 4 7 .  
147. 
146. 
106. 
1 4 6 .  
141, 
139. 
139, 
130. 
141. 
139. 
135, 
131. 
137. 
138. 
131. 
11 1'. 
139. 
1'71. 
139. 
139. 
139. 
138. 
148. 
133. 

0. 

e. .. .. .. .. 
t. 
1. .. 
e. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. *. .. .. .. .. .. 
*8 
*. .. .. 
a. .. 
e. .. .. .. .. .. .. .. .. 
t. 

- .  
240. ............................................................... 
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.....~.......................................***.......~.~..... *. IS MlN. D I I A  .. .. DPY S T I C K  GAS CONCENTR4rIUN .. 

** 4/12/79 
** 4/12/79 
*= a/i2/79 

.. 9/12/19 
** 4/12/79 

** 4/12/19 
** 4/12/19 
** 4/L2/19 
** 4/12/79 
** 4/12/19 ** 4/12/79 
a. 4/12/19 .. 4/12/19 
** o/iz/79 

** 4/12/19 
** 4/12/19 

** a/12/79 
** 4/12/79 
**' 1/12/19 
** 4/12/79 ** 1/12/79 
** 4/12/79 **' 4/12/19 
** 4/12/19 
** 4/12/19 
** 4/12/79 
** 4/12/79 
** 4112179 
** 4/12/19 
*a 4/12/79 

*. 4/12/19 .. 4/12/19 .. 4/12/19 
** 4/12/79 .. 4/12/19 
*a 4/12/79 
** 4/12/79 
** 4/12/19 

4/12/19 
*e 4/12/19 
** 4/12/19 
a. 4/12/19 

*. 4/12/19 

** 4/12/79 

.. 4/12/19 
4/12/79 

4/12/19 

*. 02 C02 NU NO ." LOAD VOLX vOLX PPMV PPMV 
** DATE T I M E  MIIH M E A S  M E A S  MEA3 3x02 
.....,................tt....*.............*..*........ 

** 4/12/19 1215 (5 .8 8.U 10.5 155. 220. 
1230 15.8 8.5 10.5 150. 217. . .  
1245 15.8 8.2 9.6 IbO. 22b. 
1300 15.8 7.7 9 . 3  lb3. 222. 

,1315 lb.3 7.b 9.2 l b 5 s  222. ...~ . _. 
1330 1b.S 
1345 Ib.3 
1400 1 b . 3  
1015 1b.3 
1430 Ib.3 
1445 lb.3 
1500 1b.3 

7.6 
1.6 
1.b 
1.5 
1.5 
1.5 

9.6 
9.8 
9.9 
9.9 
10.0 
10.0 

159. 
156. 
154. 
154.  
152. 
IbO. 

215. 
2 1 0 .  
207. 
20b. 
203. 
2lU. 

1515 1b.3 1.5 10.0 lb2. 2lb. 
1530 16.3 7.5 10.0 162. 217. 
1545 1b.3 1.b 10.0 152. 205. 
lb00 lb.3 7.5 10.0 151. 201. 
1bl5 1b.3 7.2 10.0 152. 200. 
1b30 ib.3 1.4 10.0 158. 210. 
1b4S 
1100 
1715 
1130 
1705 
1800 
1815 
1830 
1845 
1900 
191s 
1930 
1945 
2000 
2015 
2030 
2095 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2305 

1.4 10.0 155. 
1.4 10.0 149. 
1.3 10.0 152.. 

1.1 10.0 154. 
1.1 10.0 159. 
1.1 10.0 157. 
7.1 10.0 151. 
1.1 10.1 157. 
1.0 10.1 156. 
7.0 10.1 154. 
7.0 10.1 153. 
7.1 10.1 153. 
1.6 10.1 Ib2. 
1.3 10.1 157. 
7.5 10.1 157. 

7.2 10.0 154. 

.. 
NO .. 

NG/J *. 
.* ........... 

121. 0.  

119.  ** 
125. ** 
123. **  
122. ** 
127. =. 
Ill. ** 
Ilb. ** 
114. ** 
115. *. 
112. '. 
118. ** 
119. '* 
119. *= 
115. * *  
111. ** 
110. *= 
I l b r  ** 

2Ob. 
197. 
201. 
202. 
200. 
20b. 
203. 
203. 
203. 
201. 
199. 
197. 
199. 
211. 
207. 
210. 
211. 
210. 
210. 
211. 
210. 
212. 
213. 
212. 
212. 
212. 
210. 
210, 
214.  
213. 

114. ** 
109. *. 
111. ** 
111. ** 
110. ** 
114. '* 
112. ** 
112. 9. 

112. ** 
I l l .  *. 
110. ** 
109. ** 
110. ** 
120. *= 
114. ** 
116. ** 
Ill. 0. 

Ilb. 
1Ib. 
116. ** 
llb. *a 
111. a. 
117. a. 
117. *. 
117. *. 
111. ** 

118. a. 
111. .* 

Ilb. *. 
116. ** 
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** 4/13/19 
** 4/13/19 
** 4/13/19 
** 4/13/19 
** 4/13/19 
** 4/13/19 ** 4/15/79 
** 4/13/19 
** 4/13/79 
** 4/13/19 
** 4/13/79 ** 4/15/19 
** 4/13/10 ** 4/13/19 
** 4/13/19 
** 4/13/19 
** 4/13/79 
9. 4/13/19 
** 4/13/10 
** 4/13/79 
** 4/13/19 
** 4/13/19 
** 4/13/79 
** 4/13/79 
** 4/13/79 
** 4/13/79 ** 4/13/70 
** 4/13/79 ** 4/13/19 
** 4/13/19 
** 4/13/19 
a*' 4/13/79 ** 4/13/79 
** 4/13/79 
** 4/13/.79 
** 4/13/19 
** 4/13/79 
** 4/13/19 
*e 4/13/19 
"a 4/13/79 

et a/i3/7~ 

** a/i3/70 

15 
30 
45 
100 
LIS 
130  

200 
215 
230 
245 
300  
315 
330 
34s 
000 
415 
430 
44s 
500 
51s 
530 
545 
eo0 
bl5 
630 
bo5 
700 
115 
730 
745 
800 
815 
830 
849 
900 
915 
930 
04s 
1000 
101s 
1030 
1045 

ias 

......*.. .......................t.......~..*.*...*~...~..~...~ .. 1 5  MIH. o i r i  .. .. DRY STACK GAS CONCENTRATION .. 

.. L a l o  vaLz vaLx PPRV PPRV N W J  ** ** DATE T I M E  UWTH MEA3 M E A S  R E A 3  310f .. 

.. .. 

..I 02 CO2 NO NO NO *. 

...*.... *.......................*.....~...**.~**...**~~**.*.~**~ 
** 4/13/79 18.5 1.6 
0. 4/13/19 10.5 1.6 
** 4/13/79 18.5 1.5 ~. 

18.5 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
IQ.0  
I Q . 0  
19.0 
19.0 
19.3 
19.3 
19.3 
1Q.S 
19.8 
1Q.8 
19.8 
19.8 
19.9 
19.9 
19.9 
1Q.P 
19.9 
19.9 
19.9 
19.9 
19.8 
19 .8  
19.8 
1Q.8 
19.3 

1100 
1115 

9.8 
9.9 
9.9 
9.9 
9.9 
9 .9 
9 . 9  
9.9 
9.9 
9.9 
9.9 
9.9  
9 . 9  
9.9 
9.9 
9.9 
Q ,q 
9 . 8  
9.8 
9.9 
9.9 
9.9 
9.9 

10.0 
10.0 

Q ,9 
0.9 
9.9 
10.1 
10.0 
10.1 
10.1 
10.2 
10.2 
10.2 
10.2 
10.1 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.1 . .  
10.1 
5.9 

160. 
Ibl. 
161. 
160. 
159. 
158. 
159. 
159. 
159. 
157. 
151. 
151. 
157. 
lb5. 
177. 
17b. 
175. 
114. 
117. 
181. 
180. 
180. 
179. 
i a o .  
180. 
180. 
171. 
179. 
177. 
177. 
179. 
181. 
183. 
185. 
187, 
188. 
191. 
182. 
179. 
111. 
179. 
131. 
97 
91. 
97. 
96. 

lbb. 

216. 
2lb. 
215. 
215. 
214 .  
212. 
214. 
214. 
213. 
211. 
211. 
212. 
214. 
228. 
238. 
238. 
237. 
235. 
240. 
249. 
249. 
250. 
249. 
245. 
249. 
247. 
239. 
244. 
240. 
240 ,  
244. 

241. 
251. 
252. 
254. 
259. 
24b. 
243. 
237. 
241. 
324. 
229. 
231. 
232. 
228. 
221. 
292. 

24s. 

119. 
119. 
119. 
119. 
118. 
111. 
118. 
118. 
111. 
116. 
111. 
117. 
118. 
12b. 
131. 
131. 
130. 
130. 
132. 
131. 
138. 
138. 
137. 
135. 
131, 
136. 
132. 
135. 
132. 
132. 
134. 
13s. 
136. 
138. 
139. 
140. 
1 4 3 .  
135. 
114. 
131. 
133. 
179. 
126. 
127. 
128. 
126. 
125. 

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

.* .. 
e. 
0. .. 
e. 
e. .. .. .. 
b. .. .. 
a. .. 
.* .. 
0. 

e. .. 
t. .. .. 
e. 
** 
e. .. 
8 .  .. 
e. 
*. 
a. .. 
8 .  
e. .. .. .. .. .. 
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............................................................... 
a. 15 * I N .  D I T &  .. .. D R Y  S T A C K  GAS C O N C E N T R A T I O N  .. .. .. .* 02 C O Z  NU NO NO a. 
a. L O l O  VOLX VULX PPWV PPMV N G l J  0. ............................................................... ** DATE T I M E  M * T M  M E A S  WEAS WEAS 3102 *. 

. .- 
is00 19.3 
1515 19.0 
15so 19.0 
isas 19.0 
I600 19.0 
1615 19.3 
1630 19.3 
16.5 19.3 
1700 19.3 
1715 19.5 
1730 19.5 
1745 19.5 
I800  19.5 
1815 19.0 
1830 19.0 
1845 19.0 
1900 19.0 
1915 19.2 
1930 19.2 
1945 19.2 
2000 19.2 
2015 19.0 
2030 19.0 
2045 19.0 
z i o o  19.0 
2115 18.5 
2130 18.5 
2145 18.5 
2200 18.5 

2205 18.5 

2215 18.5 
2230 10.5 

2300 18.5 
2315 18.5 
2330 18.5 
23U5 18.5 
2400 1n.s 

7.b 
7.5 
7.5 
7.5 
7.4 
7.5 
7.4 
7.P 
7.4 

7.7 
7.7 
7.5 
7.6 
7.4 
7.4 
7.4 
7.41 
7.4 
7.4 
7.4 
7.4 
7.4 
8.0 
11.6 
11.5 
11.5 

1.2 

7.4 

I .2 
1.2 
1 .2 
1.2 
I .2 
1.2 
1 .L 
I .L 
1.2 
I .2 
I .2 
1.2 
1 .2 
1 .2 
1 .2 
1 .2 
1.2 
1 .2 
1.2 

5.9 
7.9 
10.3 
10.0 
9.9 
9.9 
10.0 
10.0 
9.b 
10.2 
10.1 
10.2 
10.2 
10.2 
10.2 
10.0 
10.0 
10.1 
10.0 
10.2 
10.2 
10.3 
10.3 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
9.6 
6.8 
6.8 
6.Q 
6.9 
6.9 
7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6 .9 
6.8  
6.9 
6.9 
6.9 
6.9 

177. 
179. 
179. 
180. 
182. 
183. 
183. 
184. 
183. 
183. 
179. 
178. 
179. 
178. 
179. 
179, 
178. 
177. 
178. 
178. 
179. 
179. 
178. 
175. 
145. 
116. 
116. 
117. 
118. 
120. 
120. 
119. 
119. 
119. 
119. 
119. 
116. 
114. 
114. 
114. 
116. 
115. 
114. 
114. 
114. 
115. 
115, 

238. 
239. 
240. 
2 4 1 .  
241. 
244. 

24s. 
zua. 

242. 
zao. 
2'0. 
238. 
237. 
236. 
236. 
237. 
238. 
238. 
239. 
237. 
243. 
280. 
221. 
221. 
218. 
219. 
223. 
222. 
221. 
221. 
221. 
222. 
220. 
216, 
211. 
211. 
212. 
214, 
213, 
211. 
211. 
211. 
212. 
212. 

244. 

243. 
243. 

131. 
132. 
132. 
133. 
133. 
135. 

135. 
1 3 4 ,  
1 3 4 .  

133. 
132, 
133. 
131. 
131- 
130. 
130. 
131- 
131. 
131. 
132. 
131. 
134. 
154. 
122. 
122. 
120. 
121. 
123. 
122. 
122. 
122. 
122. 
122. 
121. 
119. 
116. 
116. 
117. 
118. 
117. 
116. 
117. 
116. 
117. 
117. 

134. 

134. 

t. .. 
8 .  
e. .. .. .. 
*. .. .. .. .. 
0. .. 
a. 
a: .. 
b. .. .. .. 
t. .. .. 
.* 
a. .. .. .. *. .. 
t. .. .. 
.* 
e. 
e. 
0. .. .. 
r t .  .. 
*. .. .. .. ." .. - .  ............................................................... 
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...................................*.~~.....*.....~...~..~~.~..* 
8 .  I5 MlN. D A l A  .. 
e. DUT STACK GAS CONCENTRATION ** .. 
e. o / ia /79  ** O/ 0/79 
*e 0 1  0179 
.e o /  0179 

O /  0179 
4. 0 1  0179 
*a O /  0 /7P .. 0 1  O/?P 
*e 0 1  0/7P 
*e 0 1  0179 
*e O /  0/79 .. o/  O/?P .. 0 1  0179 .. 01  0179 ** 0 1  0/79 
s. 0 1  O / ? V  
** O /  0/7P 
** O /  0/79 

0 1  0179 
** O/ 0/79 .. 01  0179 
*. o /  O/?P .. 0 1  O / ? V  
*a Q/ O/?P 
** 0 1  0179 .. 0 1  0/?9 *. 0 1  0/?9 
*e 0 1  0179 ** O/ 0/79 
*a 0 1  0/79 
*n 01 0/7v 
** 0 1  0179 
e. 0 1  O/?V 
** 01  0179 
e. 0 1  01?9 
*e 0 1  0/79 .. o/  0/?9 

O/ 0/79 .. 0 1  0119 
O /  0179 .. 0 1  O/?V 

** 0 1  0179 
e. o /  0/?9 

01  0179 
** O /  0/79 
** O /  0179 
a* O/ 0/79 
** 01  0179 

15 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- . 3  
.O 
. O  
.O 
.Q 
.O 
.O 
.Q 
.O 
.Q 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.Q 
.O 
.Q 
.O 
.O 
.o  
.o 

.a 

- 1 . 0  
.O 
.O 
. O  
.Q 
.O 
.O 
.O 
.O 
. O  
.O 
.O 
.O 
.O 
.O 
.O 
. o  
.O 
.O 
.O 
.O 
.O 

' . O  
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.O 
. O  
. o  
.O 
.O 
.O 
.O 
.O 
.O 
.O 
.o 
.O 
.O 
.Q 
.Q 
.O 
.o 

' I .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0 .  

' I .  
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0; 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 

- 1 .  
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0.  

.. 
e. 
.e 
0. .. .* 
*. .. .. 
0. .. .. .. 
0. 
e. .. .. .. 
** 
e. 
*. .. .. .. .. .. .. .. .. .. .. 
e t  .* f. .. *. 
a. 
*. .. .. .. .. .. 
e. .. 
a. .. .. ......... ..............*......~.....*....*..*..............*.~. 
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............................................................... .. 15 WIN. O A T A  .. 
to DRY STACK GAS CONCENTRATION .. .. .. 
e. 02 C02 NO NO NO .. .. L O A D  VOLX VOLX PPMV P P M V  H G / J  ** ............................................................... 
** O /  0 / 7 9  

** D A T E  T I M E  MhTH WEAS MEAS M E A 3  3x02 .. 
** O /  0/79 
** O /  0 /79  
** O /  0/79 
** 0 1  OI79 
** O /  0/79 
.* O /  0/79 
** 0 1  0179 
** 01  0 1 7 9  
a* O /  0/79 
** 0 1  0/79 
** 0 1  0/79 
** O /  0/79 
** 0 1  0 0 9  
e. O /  0179 .. o/ 0 / 7 9  
** 0 1  0/79 
** O /  0/79 
*a 0 1  0/79 
no 4/14/79 
*a Q/14/79 
so 4/14/19 
** 4/14/79 
* 0  4/14/79 
*a 4/14/79 
*a 4/14/79 
et 4/14/79 
.0 4/14/79 
*a 9/14/19 
*a 4/14/19 *. 4/1Q/79 
** 4/14/79 
** 4/14/79 
** 4/14/79 *. 4/14/19 
** Q/lQ/79 

' ** 4/14/79 
*W 4/14/79 
** 4/14/79 
** 4/14/79 
** 4/14/79 
** 4/14/79 
** 4/14/79 
*. 4/14/79 
** 4/14/19 

0 .O 
0 .O 
0 .o 
0 .o 
0 .o 

0 .o 
0 .o 
0 .o 
0 .Q 
0 .Q 
0 .o 
0 .o 
0 .o 
0 .o 
0 .o 

1745 19.0 
1800 19.0 
181s 19.0 
1830 19.0 
1845 19.0 
1900 19.0 
191s 19.3 
I930 19.3 
1945 19.3 
2000 19.3 
2015 19.5 
2030 19.5 
2045 19.5 
2100 19.5 
2115 19.3 
2130 19.3 
2145 19.3 . _ -  iioo 19.3 
221s 19.3 
2230 19.3 
2245 19.3 
2300 19.3 
2315 19.0 
2330 19.0 
2345 19.0 
2400 19.0 

. O  

. O  

.O 

.o  

.o 

.O 

.O 

.O 

.Q 

.Q 

.o 

.o 

.O 

.O 

.O 

.O 

. O  
.O 
.O 
.O 
.O 
.O 

10.1 
10.1 
10.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.2 
10.1 
10.1 
10.1 ~~ 

10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.0 

0 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0.  
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 

177. 
178. 
115. 
180. 
184. 
186. 
187. 
195. 
192. 
190. 
189. 
188. 
186. 
184. 
182. 
18s. 
1-95. 
186. 
18b. 
188. 
183. 

162. 
159. 

10.0 159. 

0. 
0. 
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0 .  
0. 

229. 
226. 
222. 
227. 
231. 
233. 
235. 
ZQ3. 
239. 
238. 
236. 
238. 

228. 
227. 
230. 
231. 
233. 
233. 
235. 

234. 

232. 
221. 
218. 

0.  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 

I2b. 
125. 
123. 
125. 
128. 
128. 
130. 
134. 
132. 
131. 
130. 
131. 
129. 
126. 
125. 
127. 
127. 
1.20. 
129. 
130. 
128. 
122. 
120. 
117.  
lib. 

~~ - - - -  115. ............................................................... 

.t 
e. .. .. 
*. 
e. 
t. .. 
t. 
** .. .. .. .. .. .. 
*. .. .. .. .. .. 
e. .. .. .. 
t. .. .. ." *. .. 
a. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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.........................................*..*.*....*........... 
t. 15 * I N .  D A T A  .. .. D R Y  S T A C K  GAS CONCENTRAT1ON .. 
e* .. .. 02 c02  tiu NO NO *. .. LOAD V O L X  V O L l  PPMV PPHV NG/J  **  .... .............................~.*.*~.*.*.*~~~..*~.~.~.*....* ** DATE T I M E  MWTH M E A 3  M E A S  MEAS 3x06 .. 
** 4/15/79 
** 4/1S/79 
** 4/15/79 
** 4/15/79 
** 4/15/79 .. 4/15/79 
** 4/15/19 
** 4/15/79 ** 4/15/79 .. 4/15/79 
** 4/15/79 
8 .  4/15/79 ** 4/15/79 
*. 4/15/79 
** 4/15/79 ** 1/15/79 
** 4/15/79 
** 4/15/79 
** 4/15/79 .. 4/15/79 *. 4/15/79 

4/15/19 
*a 4115179 .. 1/15/19 
** 4/15/79 
*. 4/15/19 
8 .  4/15/79 .. 4/15/19 
*. 4/15/79 
** 4/1~/7v 
** 4/15/19 ** 4/15/79 
.t 4/15/19 
** a/i5/79 .* 4 /15 /19  
*. I/lS/79 
** 4/15/79 ** 4/15/79 ** 4/15/19 
** 4/15/79 
** 4/1s/79 .. 4/15/19 
** 4/15/79 
8.. 4/15/79 *. 4/15/19 
** 4/15/79 
** 4/15/79 
** 4/15/19 

9 0 0  
915 
9 3 0  
945 
1000 
1015 
1030 
1045 
I100 
1115 
1130 
114s 

15 
30 
45. 

1 0 0  
I15 
130 
145 
200 
215 
230 
245 
300 
315 
330 
345 
400 
415 
430 
445 
500 
515 
530 
545 
bOO 
b15 
630 
6c15 
100 
715 
730 
745 
800 
815 
830 
845 

18.2 
18.2 
18.2 
18.2 
18.8 
18.8 
18.8 
18.8 
18.9 
18.9 
10.9 
18.9 
19.3 
19.3 
19.3 

19.6 
1q.b 
19.6 
19.6 
18.8 
18.8 
18.8 
18.8 
18.0 
18.8 
18.8 
18.8 
18.8 
18.8 
18.8 
10.8- 
18.9 
18.9 
18.9 
18.9 

19.3 

18.9 

18.8 
18.8 
18.8 
18.8 

1200 18.8 

7.2 
7.2 
7 .2  
7.2 
7.3 
7.2 
7.1 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 
7.1 
7.1 
7.1 
1.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
1.0 
7.0 
7.0 
1.0 
7.0 
6.9 
6.9 
7.0 
1.0 
6.9 
b.9 
6.9 
(1.9 
b.9 

10.0 
10.0 

9 .9  
9 .9  
10.0 
9.9 
10.0 
10.0 
9.9 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
9.9 
9.9 
9 .9  
9.9 
9 .9  
9.9 
10.0 
9.9 
9.9 
10.0 
10.0 
10.0 
9.9 
9.9 
10.0 
10.0 
9.9  
9.9 

10.0 
10.0 
10.0 

9 . 9 .  

b.9 10.0 

207. 
207. 
206. 

201 .  
199. 
198. 
199. 
201. 
201. 
202. 
204. 
202. 
202 .  
199. 
199. 
192. 
1911. 
193. 
194. 
199. 
200. 
200. 
200. 
t o o .  
200. 
2 0 0 .  
201. 
200. 
202. 
202. 
205. 
205. 
206. 
tll. 
212. 
21b. 
217. 
218. 
217. 
217. 
215. 
217. 
218. 
221. 
224. 
227. 
227. 

2011. 

114. 
114. 
113. 
113. 
1 1 1 .  
110. 
109. 
110. 
111. 
111. 
1 1 1 .  
112. 
Il l .  
111. 
110. 
110. 
lob. 
107. 
106. 

110. 
110. 
110. 
110. 
110. 
110. 
110. 
111. 
110. 
111. 
111. 
113. 
113. 
114. 
llba 
117. 
119. 
120. 
120. 
120. 
120. 
119. 
120. 
120. 
122. 
123. 
125. 
125. 

tor .  

a. 
e. .. *. .. .. .. 
e. .. .. 
a. .. .. .. .. 
e. 
t. .. .. .. .. 
e. 
*. .. .. .. .. .. .. 
0. .. .. 
t. .. .. 
a. 
*. 
.a 
0. .. 
*. 
e. 
a. .. .. 
*. 
e. 
e. .~ ............ ...................*.*.....*........~...**..*..*. 
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.....................................~.....*.*.....*....~..~**. 
t. I5 *IN. D A T A  .. .. D R Y  STACK G A S  CONCENTRATION .. 
.e .. 

** 4/15/19 
** 4/15/19 
** 4/15/79 
** 4/15/19 
** 4/15/19 
** 4/15/19 
** 4/15/19 
*I 4/15/19 
** 4/1S/79 
a. 4/15/19 .. 4/15/19 
a* 4/15/79 
t. 4/15/79 

4/15/19 
*. 4/15/79 
** 4/15/79 
*8 Q/15/79 .. 4/15/19 
e. 4/15/79 

4/15/19 
4/15/19 

.8 4/15/19 
4/15/19 

** 4/15/79 
*e 4/15/79 

*. 4/15/19 .. 4/15/79 
a. 4/15/19 .. 4/15/19 
et 4/15/19 
** 4/15/19 

4/15/79 
e8 4/15/79 
** 4/15/79 

4/15/79 
4/15/79 

*8 4/15/79 
.e 4/15/79 
** 4/15/79 
*8 4/15/19 
*e 4/15/79 

*8 4/15/19 

e8 4/15/19 

88 4/15/19 

.. 4/15/79 

- -  .. 02 C 0 2  NO NO NO *. .. LOID VOLI V O L I  PPMV P P M V  NG/J * *  
.............................................. O~~......~......... 

** 4/15/79 I215 i S . 0  6.9 10.0 112. 221. 122. ** ** 4/15/79 1230 19.0 b-9 10.0 172. 220. 121. ** 
4/15/19 1245 19.0 1.1 10.0 172. 223. 123. **  

1 x 1 5  18.8 1 . 4  10.1 119. 231. 131. * *  

*. DATE TIME MWTM MEA3 M E A 3  MEAS 3%o< .. 
1300 19.0 7.3 10.0 177. 234. 129. ** 
~~. 
1330 
1345 
1400 
1015 
1430 
1445 
1500 
1515 
1930 
1545 
1600 
1blS 
1630 
1645 
1700 
111s 
1130 
1145 
1800 
1815 
I830 
1845 
I900 
1915 
I930 
1945 
zoo0 
2015 
2030 
2045 
2100 
2115 
2130 
2145 
2200 
221s 
2230 
2245 
2300 
2315 
2330 
2345 
2400 

. .  
18.8 
18.8 
18.8 
18.9 
18.9 
18.9 
18.9 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.2 
19.2 
19.2 
19.2 
19.5 
19.5 
19,s 
19.5 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
18.8 
18.8 
18.8 
18.8 
18.9 
10.9 
18.9 
18.9 

7.4 
1 . 5  
7.4 
7.0 
7.2 
1.2 
1.2 
7.2 
7.2 
7.2 
1.2 
1.2 
7.2 
1.3 
7.3 
1 . 3  
7.4 
1.4 
1.4 
1.3 
7.3 
1.4 
7.4 
1.4 
7.5 
7.6 
1.6 
7 . 6  
7 . 6  
1 .5  
1.b 
7.5 
1.6 
7.7 
1.1 
7 . 6  
7.6 
1.5 
7.5 
7.5 
7 . 6  
7.7 
7 . 9  

~. 
10.0 
10.0 

9.9  
9 . 9  
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.1 
10.0 
10.0 
10.0 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.0 
10.0 
10.0 
9.9 
10.1 
10.1 
10.1 
10.0 

119. 
115. 
115. 
175. 
179. 
181. 
181. 
180. 
180. 
182. 
183. 
182. 
182. 
180. 
100. 
177. 
115. 
175. 
175. 
115. 
114. 
113. 
174, 
110. 
170. 
169. 
169. 
168. 
167. 
167. 
167. 
167. 
167. 
169. 
110. 
lb7. 
169. 
lb7, 
168, 
170. 
169. 
167. 
162. 

2 3 9 .  
234.  
233. 
225. 
234. 
236. 
236. 
235. 
235. 
238. 
2 4 0 .  
239. 
239. 
236. 
237. 
234. 
231. 
231. 
231. 
230. 
229. 
229. 
230. 
226. 
228. 
22?, 
228. 
221. 
225. 
224. 
225. 
224. 
225. 
228. 
230. 
226. 
228. 
224. 
225. 
227. 
228, 
2 2 1 .  
223. 

132. 
129. 
128. 
129. 
129. 
130. 
130. 
129. 
129. 
'131. 
132. 
132. 
132. 
130. 
131. 
129. 
121. 
127. 
121. 
127. 
12b. 
126. 
121. 
125. 
126. 
125. 
126. 
125. 
124. 
124. 
12u. 
123. 
124. 
126. 
127. 
125. 
126. 
123. 
124. 
125. 
125. 
125. 
123. 

.. .. 
b t  .. .. .. .. .. .. 
a. .. 
e. .. .. 
** .. .. .. .. .. .. 
a. .. 
e. 
a. .. .. .. .. .* 
a. 
0. .. .. .. .. .. .* .. .. .. .. .. 
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tt.. 1.......................**.......*..,..*..........*....~... .. 15 *IN. D A T A  .. .. DRY S T A C K  GAS CUNCENTRA7ION .. 
.* Lo10 VULX vaLx PPMV PPMV N W J  a t  

D A T E  T I M E  MIIH MEAS MEAS W A S  3x02 .. 
......................*..........t.*.....*...*.. O. . . .~ .~ . .  

e* 4/16/79 1.1 9.9 

.a .. .. 02 CO2 NO NO NO **  

** 4116119 
* a  4/16/79 
** 4/16/19 
*t 4/16/19 
** 4/16/19 
** 4/1b/79 .. 4/16/79 *. 4/16/10 
** 4/16/79 
** 9/16/19 
8 .  4/16/79 
** 4/lb/19 
*. 4/16/19 .. 4/16/19 
** 4/16/79 .* 4/16/79 
** 4/16/19 *. 4/16/79 
** 4/16/19 
a. Pllb/lV .. 4/16/19 
a. 4/16/79 
te 4/16/79 

11/16/19 
4/16/19 
4/16/19 .. 4/16/10 

.e 4/16/19 
4/16/19 

a* 4/16/19 .. 4/16/19 .. 4/16/77 
** 4/16/10 
** 4/16/79 
** 4/16/79 
** 4/16/19 ** 4/16/19 
** 6/16/19 
** 4/16/19 

** 4/14/79 

** 4/i6/7v 
a. 4/16/79 

*. 4/16/?9 
** 4/16/19 
** 9/16/19 
*. P/lb/lV 

4/16/79 

15 
30 
45  
IO0 
115 
130 
I45 
200 
215 
230 
2P5 
300 
315 
330 
345 
400 
415 
a m  
445 
500 
515 
530 
545 
6 0 0  
615 
630 
645 
100 
115 
730 
145 
800 
815 
830 
845 
9 0 0  
915 
930 
945 

18.9 
18.9 
18.9 
10.9 
I V . 0  
19.0 
19.0 
19.0 
18.8 
18.8 
18.8 
18.8 
19.0 
19.0 
19.0 .~ 
19.0 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.5 
19.5 

. 19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.6 
19.6 
19.6 
19.6 
19.5 
19.5 
19.5 

1000 19.5 
1015 19.6 
1030 19.6 
1045 19.6 
1100 19.6 
1115 19.9 
1130 19.9 
1145 19.9 
1200 19.9 

7.3 
7.4 
1.4 
1.5 
1.5 
7.5 
7.4 

1.4 
1.4 

1.4 
1.4 
7.4 
7.4 
1.4 
1.4 
1.4 
1.5 
1.4 
1.4 
1.4 
1.4 
1.0 
1.4 
7.0 
1.4 

7.0 
7.2 
7.3 
7.3 
7.3 
7.3 
7.3 
'1.3 
1.3 
1.3 
7.3 
7.3 
1.4 
1.4 
1.4 
?.Q 
1.n 
1.4 
7.4 
7.4 

1.4 
1.4 

9.9 
10.2 
10.3 
1 012 
10.1 
10.1 
10.2 
10.1 
10.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.3 
10.0 
10.3 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 
10.2 . . -~ 
10.3 
t 0 . 2  

162. 
162. 
162. 
I ba .  
161. 
161- 
164, 
162. 
165. 
165. 

165. 
165. 
167. 
161. 
167- 
161. 
160. 
162. 
161. 
160. 
159. 
159. 
160. 
161. 
162. 
165. 
166. 
161. 
167. 
167. 
167. 
167. 
166. 
180. 
180. 
182. 
182. 
182. 
178. 
176. 
175. 
1 16. 

164. 

220. 
214. 
216. 
216. 
218. 
223. 
224. 
218. 
214. 
220. 
219. 
219. 
220. 
220. 
223. 
223- 
223. 
223. 
213. 
214. 
215. 
212. 
212. 
211. 
213. 
214. 
216. 
219. 
220. 
219. 
219. 
azo .  
220. 
220. 
218. 
231. 
237. 
240. 
240. 
240. 
236. 
233. 
232. 
234. 
235. 
239. 

121. 
118. 
119. 
119. 
120. 
123. 
124. 
120. 
118. 
121. 
121. 
121. 
121. 
121. 
123. 
12s. 
123. 
123. 
111. 
118. 

18. 
17. 
17. 
16. 
18. 
18. 

21. 
21. 
21. 
21. 
22. 
21. 
22. 
20. 
31. 
31- 
32. 
32 1 

132. 
130. 
128. 
128. 
129. 
130. 
132. 

19. 

- . ~ .  
I U S .  135. _..- 184, 244, 135. .. ~.....~............;+r..t.*....~~t~....~..t.*.***.....~.*.... 

.. .. 
t. 
0. 

0. .. .. 
a. .. .. .. .. .. .. .. .. *. 
e. 
8 .  .. 
a .  
e. .. .. *. 
*. .. .. .. .. .. .. .. 
t. .. *. .. .. .. 
*. 
e. .. .. 
t. .. .. .. .. 
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...........*.....................*.........*................... .. 15 YlN. D A T b  .. 
a t  DRY S T b C K  613 C O N C E N T R A T I O N  .. 
.. L O A D  vaLx v a L i  PPMV PPMV N W J  *. *. DATE T I M E  M * T U  M E A 3  Y E A $  M E 1 9  3206 t. 

0. .. .. a2 C02 NO NO NO .. 
..........................*...*......*......................... 

$ 9 . 0  ** 4/16/79 
** 4/16/19 
*. 4/16 /79  
** 4/16/19 
** 4/1b/79 
9. 4/16/19 
0. 4/16/79 .. 4/16/79 
*t 4/lb/79 
** 4/16/19 
e. 4/16/79 
e *  4 /16/79 .. 4/16/70 .. 4/16/79 .. 4/16/19 .. 4/16/79 
.a 4/lb/79 

U/lbl?P .. 4/16/79 .. 4/1b/79 
** 9/16/79 

4/16/79 
4/16/79 
4/lb/79 

a. 4/16/79 *- 4/16/19 
4/16/79 

** 4/16/79 
O/lb/79 

*. Ollb/TV 
*e 4/16/19 
8 .  4/16/79 .. 4/lbl79 .. 4/16/19 

4/1b/79 .. 4/16/19 
** 4/16/79 
** 4/16/79 
*e 4/lb/T9 
*.I 4/16/79 
** 4/16/79 

4/16/79 .. 9/16/79 
** 4/lb/79 
*e 4/16/79 ** 4/16/79 

** 4/16/79 
.. 4/16/19 

1215 
1230 
1245  
IS00 
ISIS 
1330 
1345 
1400 
1015 
1430 
1445 
1500 
1515 
1530 
154s 
1600 
Ib15 
I630 
1605 
1700 
1715 
1730 
174s 
I800 
181s 
1830 
I845 
1900 
I915 
1930 
1945 
ZOO0 
2015 
2030 

2100 
2115 
2130 
2145 
2200 
221s 
2230 
2245 
2300 
2315 
2330 
2345 
2400 

204s 

. .. 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
1q.9 
19.9 
19.9 
19.8 
19.8 
19.8 
19.8 
19.6 
I9.b 
1q.b 
19.6 
19.6 
19.6 
19.b 
19.6 
lV.0  
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 

7 . 4  
7.4 
7.4 
7 .4  
7 . 4  
7.3 
7.7 
7.6 
7.3 
7,s 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.s 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.4 
7.4 
7.4 
7.4  
7.4 
7 .0  
7.4 
7.6 
7.4 
7.7 
7.7 
7.9 
7.9 
7.b 
7.b 
7.6 
7.7 
7.6 
7.5 
7.5 
1 .5  
7.4 
7.6 
7.6 

10.2 
10.1 
10.2 
1 0 . 1  
10.1 
10.2 

9 . 9  
10.0 
10.1 
10.2 
10.2 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
9.9 

10.0 
9.9 
10.0 
9.9 
9.9 
10.0 
10.0 
10.0 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

245 .  
245. 
246. 
246. 
205. 
243. 
252. 
249. 
246. 
246. 
245. 
247. 
245. 
245. 
245. 
245.  
247. 
240. 
247. 
242. 
242. 
241, 
241. 
240. 
239. 
239. 
239. 
238. 

237. 
232. 
233. 
22s. 
227. 
223. 
230. 
224. 
224. 
22s. 
224. 
228. 
22b. 

240, 

z24. 
220. 
118. 

135. 
135. 
136. 
135. 
135. 
134. 
1sq. 
137. 
135. 
155. 
135. 
13b. 
1)s. 
135.  
13s. 
1S5. 
136. 
IS?. 
1Jbr 
134. 
134 .  
133, 
1SS. 
132, 
132. 
132. 
132. 
131. 
132. 
151. 
128. 
129. 
123. 
125. 
123. 
127. 
124. 
12s. 
124. 
120. 
126. 
125. 
123. 
122. 
120. ~ - . .  
120. -. ~ 121. 

162. 217. 120. 
.........................t..........~......~~........*..*.**.. ~ 9 .  

.. .. .. .. .. .. .. .. .. .. .. .. 
t. .. 
n. .. 
** .. .. .. .. .. .. .. 
t. .. 
t. 
.* .. .. .. f. .. 
a. .. 
8 .  .. .. .. .. .. .. .. .. 
e. .. .. .. 
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t..*.....**....t.*...~.....t........~e..*.~.*~.***e*......*... .. 15 M I N ,  D4TA .. .. DRY STACK 613 CONCENTRATION .. 
** 4/17/79 ** 4/17/79 

4/17/79 
at 4/17/79 
en 4/17/79 
en 4/17/79 
*e 4/17/79 
*t 4/17/79 

4/17/79 
a/i7/79 ** 4/17/79 

t* 4/17/79 
** 4/17/79 

4/17/79 ** 4/17/79 
** 4/17/79 
*e 4/17/79 
t* 1/17/79 
** 4/17/79 
** 4/17/79 
*e 4/17/7V 
*a 4/17/79 
** 4/17/79 
** 4/17/79 ** 4/17/79 
** 4/17/79 
** 4/17/79 
*8 4/17/79 
** 4/17/79 
** 4/17/79 
** 4/17/79 
*. 4/17/79 

** 4/17/79 
*t 4/17/79 ** 4/17/79 
** 4/17/79 

*. 4/17/79 

aiititq 

*.I 4/17/79 

et aii7179 

a/i7/79 

*.I 0117179 
en 4/17/19 
en 4/t?/?v 

4/17/79 
et 4/17/79 
** 4/17/79 
n 4/17/79 

15 
30 
45 
100 
115 
130 
145 
200 
215 
230 
245 
300 
315 
330 
345 
aoo 
415 
430 
445 
500 
515 
530 
545 
600 
615 
.b30 
b45 
700 
715 
730 
745 
800 
815 
830 
84s 
9 0 0  
915 
930 
945 
1000 
1015 
1030 
i oas 

.* *. 
e* 02 coz NO NO NO .* 
*e DATE T I M E  YWTH M E A 3  M E A 3  MEAS 5x02 *e 
.* LOAD VOLX VOLX PPMV PPMV NG/J * e  

t... t.*......**...*..*...*.*....**..**~*********~***~***~~.~e~e 
17.6 7.7 10.0 162. 220. 121. ** 
17.b 7.6 10.0 lh3. 219. 121. ** 
17.b 7.b 10.1 162. 218. 120. ** 
17.6 7.b 10.1 159. 214. 118. ** 
18.5 7.6 10.0 156. 211. llb. ** 
18.5 7.6 10.1 157. 210. llb. ** 
18.5 7.6 10.1 156. 210. llb. ** 
18.5 7.5 10.1 154. 2Ob. 114. ** 
18.2 7.6 10.1 153. 206. 114. ** 
18.2 7.8 10.0 154. 210. llb. ** 
18.2 7.5 10.1 154, 206. 114. ** 
18.2 7.4 10.2 154. 205. 113. ** 
17.9 7.b 10.1 155. 210. llb. ** 
17.9 7.b 10.2 155. 208.  115. ** 
17.9 7.6 10.2 155. 208. 115. ** 
18.8 7.b 10.2 154. 208. 114. ** 
18.8 7.7 10.2 150. 204. 113. ** 
18.8 7.b 10.0 155. 208. 115. ** 
18.8 7.8 10.0 153. 210. llb. ** 
18.8 7 .9  10.0 153. 211. llb. *t 
18.8 7.7 10.0 152. 208. 114. ** 
18.8 7.7 10.0 151. 2Ob. 114. 4 *  

18.8 7.8 10.0 150. 205. 113. ** 

17.9 7.7 10.1 154. 208. 115. ** 

10.8 7.9 9.9 i5a. 210. 118. ** 

18.8 7.7 10.0 150. 204. 113. 
18.8 7.5 10.3 152. 200. 113. *. 
18.5 7.6 10.2 154. 208. 11s. .- 
18.5 7.7 10.2 151. 20b. iia. ** 

18.8 7.6 10.2 152. 204. 113. ** 
18.5 7.6 10.2 155, 208. 115. *. 
18.5 7.5 10.1 147. 197. 109. ** 
17,b 7.4 10.2 147, 196. LOB. ** 
17.b 7.3 1O.J lb7. 220. 122. ** 
17.b 7.3 10.3 lb7. 220. 122. ** 
17.b 7.2 10.2 167. 218. 120. ** 
16.1 7.0 10.3 lb7. 2lb. 119. ** 
1b.l 7.9 10.4 lb0, 220. 121. ** 
16.1 8.1 9.8 1bO. 225. 124. ** 
1b.l 8.4 9,b IbO. 230. 127. ** 
1b.O 8.b 9.3 159. 231. 127. ** 
1b.O 8.7 9.,2 157. 231. 127, ** 
1b.O 8.7 9.2 157. 231. 127. ** 

1100 1b.O 8.h 9.2 157. 229. 12b. ** 
1115 1b.O 8.5 9.2 157. 228. 125. ** 
1130 lb.O 8.5 9.2 157. 227. 125. ** 
1145 1b.o 8.5 9.2 157. 227. 125. ** 
1200 1b.O 8.5 9.2 157. 227. 125. ** ***... t..*.*......*..*.......****....**.*****..*~.****.*...**e* 
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*a 4/11/79 .. 4/11/79 
** 4117179 
** 4/11/19 
** 4/17/79 
** 4/17/79 
*e 4/17/19 
** 4/11/19 
** 4/17/19 
** 4/11/79 .* 4/17/19 
** 4/11/19 
** 4 / 1 1 / 1 9  **' 4/17/19 
** 4/17/19 .* 4/11/79 .* 4/11/79 .* 4/11/19 ** 4/17/19 
** 9/11/19 
** 4/11/19 
.e 4/17/19 

=* a/1?/?9 
e. 4/17/19 
.e 4/17/19 
** 4/17/19 
I* 4/11/79 
** 4/17/19 
8. 4/17/19 
e. */11/19 
a* 4/11/79 

4/17/19 
e* 4/17/19 
** 4/17/79 
** 4/11/19 
** 4/17/79 
*W 4/17/79 ** 4/17/19 
e* 4/11 /79  
.e 4/11/19 
*W 4/17/19 

P/II/TP 
e* 4/11/79 ** 4/17/19 
e* 4/17/19 
** l/ll/l9 .. 4/17/19 

** 4/17/19 

1215 16.0 
1230 1b.O 
1245 1b.O 
1300 1b.O 
1315 lb.0 
1330 1b.O 
1345 1b.O 
1400 16.0 . .. 
1415 15.8 
1430 15.8 
1445 (5.8 
1500 15.8 
1515 lb.3 
1530 lb.3 
1545 lb.3 
lbOO lb.3 
lb15 11.0 
lb30 17.0 
lb45 11.0 
1100 11.0 
1115 11.1 
1730 11.1 
1745 11.1 
1800 11.1 
1815 1b.l 
1830 1b.l 
1845 1b.l 
1900 1b.l 
1915 15.8 
1930 15.8 
1945 15.8 
2000 15.0 
2015 17.0 
2030 17.0 
2045 17.0 
2100 17.0 
2115 17.0 
2130 17.0 
2145 11.0 
2200 11.0 
2215 lb.4 
2230 lb.4 
2245 16.4 
2300 1b.4 
2315 lb.3 
2330 1b.3 
2345 16.3 
2400 1b.J 

8.1  
8.7 
8 . b  
8 . b  
8.7 
8.1  
8.7 
8.7 
8.6 
8 . 1  
8.6 
0.7 
8.1 
1.2 
1.1 
1.2 
7.2 
1 .0  
6.1 
b.8 
b.9 
7.0 
b.9 
b.9 
b.9 
1 .0  
7.1 
1.1 
1 . 0  
1.1 
1.1 
b e 9  
7.3 
7.4 
7.3 
7.3 
1.3  
1.4 
1.4 
1.4 
1 . 4  
1.4 
1.4 
1.4 
1.5 
7.7 
1.6 
1.7 

9.2 
9.1 
9.1 
q.1 
9.1 
9.1 
9.1 
9.1 
9.1 
9.1 
9.1 
9.1 
9.2 
9.6 
10.3 
10.4 
10.3 
10.3 
10.5 
10.6 
10.b 
10.6 
10.5 
10.6 
10.6 
10.b 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.6 
10.3 
10.3 
10.4 
10.4 
10.4 
10.3 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.2 
10.2 
10.2 

159. 
159. 
159. 
1590 
15q. 
159. 
159. 
159. 
159. 
158. 
157. 
151. 
151, 

153. 
153. 
154. 
lbb. 
1bS. 
lb5. 
lbb. 
lb5. 
163. 
164. 
164. 
1b3. 
lb5. 
1bl. 
1b8. 
171. 
175. 
1b2. 
114. 
172. 
171. 
111. 
111. 
111. 
115. 
115. 
174. 
llb. 
170. 
171. 
lbb. 
170. 
113. 
110. 

154. 

232. 
232. 
251. 
232. 
233. 
233. 
232. 
234. 
233. 
232. 
2 2 9 .  
230. 
230. 
201. 
199. 
200. 
202. 
214. 
2 0 9 .  
210. 
211. 
213. 
208. 
210. 
210. 
211. 
213. 
Zlb. 
217. 
221. 
227. 
207. 
229. 
229.  
234. 
233. 
234. 
234. 
231. 
233. 
232. 
233. 
225. 
221. 
222. 
231. 
253. 
230. 

128. 
128. 
128. 
128. 
129. 
129. 
128. 
129. 
128. 
128. 
lab. 
127. 
1 2 1 .  
111. 
IO. 
LO. 
11. 
18. 
15. 
16. 
lb. 
17. 
15. 
lb. 
lb. 
lb. 
118. 
119. 
120. 
122. 
125. 
114. 
126. 
lab. 
129. 
129. 
129. 
129. 
127. 
128. 
128. 
129. 
124. 
125. 
122. 
127. 
128. 
121. 

.. .. .. .. 
e. .. .. .. 
*. 
a. .. .. .. 
e. .. .. .. .. .. .. .. .. 
a. .. 
It 
.* 
.* .. .. .. .. .. .. .. .. 
.* 
.* 
.t .. *. .. .. .. 
e. 
9. .. 
e. 

e'. 
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,.......l.t. ~........t..........*......*.*..................~~.~ 
15 WIN. D A T A  .. .. .. D R V  3 T A C K  GAS C O N C L N T R A l l O N  8 .  .. .. 02 C02 NO NO N O  *t .. L O b D  VOLX VOLX PPMV PPMV NG/J ** 

.. 
D A T E  TIME M M T H  M C A 3  MEA3 MEAS 320? .. 

** 4/18/19 
a* 4/16/19 

** 4/18/79 ** 4/18/79 
e. 4/18/79 
*b 9/18/79 

4/18/79 
t. 4/18/79 
*. 4/18/79 

4/18/79 
*e 4/18/79 
9. 4/18/79 ** 4/18/79 

4/18/19 
a. 4/18/79 
0.. 4/18/19 *. 4/13/79 
b* 4/18/19 
*e 4/16/79 
*e 4/14/79 
..I 4/18/7? 
*. 4/18/19 

et a/i8/70 

wio/79 

* a  4/18/19 
* a  b/l3/79 

4/18/19 

4/18/79 
** 4/18/79 
** 4/18/79 

w i 8 m  

a/ie.nq 

** a/ta/7q ** a/i8/79 
** 4/18/79 
*. 4/18/79 
e*- 4/18179 

a/i.wiq 
** 4/18/79 
** 4/18/79 .. 4/18/79 
*a a/i8/79 
*.- a/i6/rv 
*e 4/18/79 

4/10/79 
** 4/18/79 
** 4/18/79 
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.................. ............~*........*............~**.~.... *. 15 M I N .  D I T 4  .. 
e. D R T  STACK GAS CONCENTRATION b. . .  .. .. 
na 02 CO2 NO NO NO *. 
8t LOAD VOLI VOLI PPMV PPMV NG/J ** *. DATE T I M E  MWTH MEA9 MCAS ME13 3102 .. ............................................................... 
*.I 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
*.I 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/19 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 .. 4/18/79 

4/18/79 
*a 4/18/79 
** 4/18/79 

4/18/19 
*. 4/18/79 
*e 4/18/79 
et 4/18/79 

4/18/79 
at 4/18/79 

4/18/79 
** 4/18/19 .. 4/18/79 
** 4/18/79 ** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 ** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 
** 4/18/79 ** 4/18/79 
** 4/18/79 ** 9/18/79 
** 4/18/79 

** e/i8/7q 

1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400 
1415 
1430 
1445 
1500 
1515 
1530 
1545 
1bOO 
IblS 
lb30 
I b45 
1700 
1715 
1730 
I705 
1800 
1815 
1830 
1849 
1900 
1915 
1q30 
I945 
2000 
201s 
2030 
2ons 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2345 
2400 

16.7 
lb.7 
16.7 
lb.7 

17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.1 
17.1 

17.1 
16.1 
1b.l 
16.1 
16.1 
15.8 
15.8 
15.8 
15.8 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 

16.4 

17.0 

17.1 

lb.4 

16.4 
Ib.4 
16.3 
16.3 
l b - 3  

8.5 
8.0 
7.3 
7.2 
7.2 
7.4 
7.9 
7.7 
7.2 
7.2 
7.2 
7.5 
7.8 
7.8 
7.7 
7.7. 
7.7 
8.0 
3.7 
9.2 
8. I 
8.2 
b.9 

-1.0 
1.9 
7.9 
8.5 
8.S 
8.7 
9.2 
8.2 
8.2 
8.2 
9. I 
8. I 
8.2 
8.1 
8.1 
8.1 
8. I 
8.0 
8.0 
8.0 
8.1 
8.2 
9.2 
8.2 
8-2 

10.0 
10.0 
10.0 
10.0 
10.0 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.0 
9.9 
9.9 
9 . 9  
9.9 
9.9 
9.9 
10.0 
10.0 
10.0 
10.1 
10.1 

.O 
9.5 
9.5 
9.5 
9.5 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.7 
9.8 
9.8 
9.8 
9.6 
9.6 
9.b 
9.5 
9 - 5  

125. 
122. 
122. 
123, 
122. 
123. 
122. 
122. 
121. 
120. 
121. 
122. 
125. 
12s. 
124. 
124. 
124. 
125, 
121. 
121. 
121. 
120. 
120. 
-1. 
50. 
19. 
50. 
52. 
51 s 
LO. 
LO. 
20. 
19. 
20. 
18. 
18. . .  
17. 
16. 
15. 
15. 
14. 
23. 
23, 
122. 
123. 
124. 
!23, 
123. 

180. 
170. 
l b l .  
lbl. 
lbl. 
lb3. 
I b9. 
1bb. 
159. 
157. 
159. 
Ib4. 
171. 
171. 
1b9. 
lb8. 
lb8. 
173. 
178. 
172. 
lb9. 
169. 
154. 
-1. 
180. 
179. 
187. 
191. 
192. 
169. 
lb9. 
l b 9 .  
1b9. 
lb8. 
lbb. 
166. 
lb4. 
lb2. 
lbl. 
161. 
159. 
171- 
171. 
172. 
173. 
175. 
173. 
1 7 4 .  

.. .. .. 
e. .. .. 
e. 
e. .. .. .. 
t. .. 
a. .. .. .. .. .. .. .. .. .. 
e *  .. 
e. .. 
a. .. 
*. 
e. .. .. .. .. .. 
t. 
a. .. .. 
a. .. .. .. .. .. .. .. i.;3 ............................................................... 
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... .................~..............,..~~......*..**..*...~~.....~ .. I5 * I N ,  D A T A  .. 
e. OUT S T A C U  G A S  CONCENTRATION t. .. .. - -  .. 02 C02 NO NO NO 4. 

n. L O I D  VOLX VOLZ PPMV PPMV NG/J  ** 
DATE TIME HhTH M E A 3  SEAS W A S  3102 *. ....... ....................*...........~......~.**..~**~~~.~~9= 

** 4/19/79 15 17.6 8.2 9.5  123. 173. 95. ** 
** 4/19/79 30 17.6 8.2 9.5 123. 173. 95. * *  
*a 4/19/79 45 17.6 8.1 9.5 122. 172, 95. **  *. 4/19/79 100 17.6 8.1 9.5 122. 172. 9 5 .  ** .. 4/19/79 115, 17.4 8.1 9 . 5  122. 172. 95. **  *. 4/19/79 130 17.4 8.1 9 . 5  121. 169. 93. ** 
*. 4/19/79 145 17.4 8.1 9.5 121. 1 6 9 . .  93. ** .. 4/19/?9 200 17.4 8.2 9.5 122. 173. Vbs ** 
b. 4/19/79 215 17.3 8.U 9.5  126. 180. QQ. *.I 
0. 4/19/79 230 17.3 8.4 9.4 129. 180. 101. ** 
*. 4/19/79 245 17.3 8 . 3  9.3 130. 18s. 102. 98  
a t  4/19/79 300  17.3 8 . 3  9.5 130. 185. 102. ** 
*. 4/19/79 31s 17.4 8.2 9.4 78. 111. 61. ** 
*. 41191TQ 330 iT.4 8.2 9-11 79. 112. 62. ** *. 4/19/79 34s 17.4 8.2 9.4 79. 112. 62. ** .. 4/19/?9 400 17.4 8.2 9.4 79. 112. 62. ** 

4/19/79 413 17.4 8.3 9.4 122. 174. 96. **  
*w  4/19/79 430 17.4 0.3  9.4 127. 180. 99. **  
0. 4/19/79 445 17.4 8.1 9.3 125. 175. 97- ** 

4/19/19 500 17.4 8.0 9.4 125. 173. 96.  ** 
** 4119179 51s 16.4 8 .0  9.5 124. 173. 95. ** 

4/18/79 530 16.4 8.0 9.6 125. 174. 96. ** 
*e 4/19/79 505 16.4 8 .0  9.6 125. 174. 96. ** 
** 4/191?9 600 16.4 8.0 9.5 125. 174. 96.  **  
*e 4/19/79 b l S  16.9 8.0 9.6  126. 174. 9 6 .  ** 
b..4/19/79 630 16.4 7.9 9 .6  125. 173. 95. ** 
1. 4/19/79 645 16.4 7.9 9.6 126, 174. 96, ** 
*. 4/19/79 700 16.4 7.9 9.6 127. 175. 97. *e  

e. 4/19/79 715 16.4 7.9 9.7 126. 174. Qb. ** 
*. 4/19/79 730 16.4 7.8 9.7 126. 173. 95. 
** 9/19/79 745 16.4 7.7 P.7 126. 172. 95. ** 
a. 4/19/TQ 800 1b.O. 7.7 9.7 125. I7I. 94, ** 

4/19/79 815 16.4 8.2 9.7 134. 189. 104. 9* 

m. 4/19/79 830 16.4 8.2 9.7 128, 181. 100. ** .. 4/19/79 845 16.4 8 .3  9.4 129. 184. 101. ** 
.w 0/19/79 9 0 0  16.4 8.0 9.4 130. 180. 99, ** 
** 4/L9/79 915 16.0 7.8 9.4 122. 167. 92. ** 
**-4/19/79 9 3 0  16.0 7.8 9.4 119. 162. 89, ** .. 9/19/19 , 945 16.0 7.8 9.9 116. 15s. 8 8 .  *e 

a .  4/19/79 1000 16.0 7.8 9.8 116. 159. 88. *e 

*w 4/19/79 1015 16.4 T.7 9.9 115. 156. 86.  ' **  
4/19/79 1030 16.4 7.T 9.9 114. 156. 86.  ** .. 4/19/79 1045 16.4 7.7 .O 119. lbl. 89.  *e 
4/19/79 1100 16.4 7.7 9.9 118. 160. 88. ** 
4/19479 1115 16.7 7.7 10.0 116. 157. 87. ** 

** 4/19lT9 1130 16.7 7.6 10.0 117. 157. 8 7 .  .* 

** 9/19/79 I200 16.7 7.7 10.0 118. 161. 89. ** ............ t...................*..*...*.~~*..~..~....*..~.**~8. ** 4/19/79 1145 16.7 7.6 .O 118. 159. 88. **  
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.....................,................~..~....*..~*............. .. 15 M I N ,  D A T A  .. .. D R Y  STACK G I 9  CONCENIRITION .. .. .. .. 02 C O 2  NO N O  NO .. 
t. LOAD VOLX VOLX PPMV PPMV N G / J  **  *. D I T L  T I M E  MWTY MEA3 MEA3 M E A 3  3x02 .. ........................................**.... "................ 

1215 1b.7 
1230 lb.7 

1330 lb.8 
1345 16.8 
1000 1b.8 
1415 1b.b 
1430 1b.b 
1405 1b.b 
1500 1b.b 
1515 1b.a 
IS30 1b.a 

1bOO 1b.a 
lb15  lb .4  
lb3O lb.4 
1b45 1b.4 

1715 lb.4 
1730 lb.4 
1745 Ib.4 
1800 1b.O 
1815 lb.4 
1630 1b.9 
1845 1b.a 
1900 16.4 

0 .o 
0 .o 
0 .o 
0 . .o 
0 .o 
0 - 0  
0 .o 
0 .o 
0 .o 
0 .o 
0 .o 
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