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APPENDIX A

DATA-REDUCTION TECHNIQUE AND EXAMPLE CALCULATIONS

INSTANTANEOUS SIEVE FLOW RATES AND NOX CONCENTRATIONS

FROM REDUCED STRIP CHART DATA WITH CALCULATED MASS
FLOW RATES, MASS LOADINGS AND CONTROL EFFICIENCIES



APPENDIX A

The outputs of the UV-visible photometric analyzers used
to measure the inlet and outlet NOZ/NOX concentrations were recorded
on strip chart recorders. Separate recorders were used for each
of the test sites. Figure A-1 is a copy of the recorded instru-
ment output for inlet test site HV-23 during the first 115 minutes
of test 11. Figure A-2 is a copy of the recorded instrument
output for outlet test site HV-13 during the same period. Both

copies provide the basis for example calculations in this section.

A data reduction technique was used to provide instantaneous
sieve inlet and outlet NOX concentrations at appropriate intervals
suitable for application of the trapezoidal rule for integration.
The major assumption in the integration method is that concentration

changed linearly between the endpoints of an interval, thus it was re-

quired that the points defining the intervals be carefully selected.

The following method was used for reducing the strip charts.

1. The nearly continuous strip chart records ¢f inlet and
outlet NO2 measurements were converted to continuous form using
'linear interpolation in order to provide an estimate of the NO2
concentrations which existed while the analyzers were being operated
in either the NOx or zero modes. First, the zero drift which
occurred during the intervals between zeroing of the instruments
was distributed over each interval using linear interpolations.
The technique was applied by drawing a straight line on the strip
chart between the points where the zero baseline was established.
This provided an estimate of the instrument zero baseline at any
point in time. Second, the NO2 measurements which were missed as
a result of switching the instruments to the NOx or zero modes
were approximated by drawing straight line on the strip chart
between points where the NO2 measurements terminated and started
again. Examples of the distribution of zero baseline drift are

found between 0700 and 0905 on Figure A-1 and between 0700, 0758
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and 0853 on Figure A-~2. Examples of the estimation of NO, measure-
ments during periods when the analyzers were either in the zero or
NOX mode are found from 0715 to 0720 and 0730 to 0735 on Figure

A-1 and from 0750 to 0802 on Figure A-2.

2. Points were selected for reading NO2 concentrations from
the recorded charts at appropriate intervals for use of the trape-~
zoidal rule. The points selected included, but were not limited
to all points which corresponded to the beginning of each NOx
measurement. Each point was carefully selected so that the contour
of the strip chart trace could be approximated by a series of
straight lines connecting the points. The location of points
selected in the example are identified by vertical lines with

corresponding times drawn on the strip charts.

3. For each point selected on the strip chart traces, the time
and the percent of chart values for the zero baseline and NO2
measurements were determined and copied on to a data reduction work-
sheet. Figure A-3 is a copy of the data reduction worksheet used
for test 11. The times corresponding to each point appear in
column 2. NO, percent of chart values for the inlet trace appear
in column 3 and the zero baseline values in column 4. Outlet No,
and zero baseline percent of chart values appear in column 9 and

10 respectively.

4, The difference between each NO2 percent of chart value and
the corresponding zero baseline value was calculated. These values
appear in columns 5 and 11 on the worksheet. NO, concentrations
were calculated using the appropriate range factors. For the inlet
instrument, the factor was 50 ppm of NO2 per percent of chart, for

the outlet instrument the factor was 5 ppm of NO2 per percent of

chart.

5. The percent of chart values for each of the NO, measure-
ments and the corresponding zero baseline values were determined
and copied onto the worksheet. The NOx determinations on the work-

sheet are identified by the mode identification in column 1. For
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the inlet test site, the NOx measurements were made approximately
every ten minutes for five minute intervals. On Figure A-1 the
beginnings of the NOX measurements occur at 0715, 0730, 0745 and
0800. The percent of chart values on the worksheet appear in
columns 3 and 4 below the NO2 values for the same times. For the
outlet test site, the NOX measurements were made approximately
once an hour due to the absence of NO in the outlet stream. On
Figure A-2 the beginning of an NOX measurement occurs at 0750.
The percent of chart values for the NOX measurements were read at
the end of each 5 minute NOx determination, after the complete

oxidation of NO to NO2 in the sealed sample cell had occurred.

6. The difference between each NOX percent of chart value
and the corresponding zero baseline value was calculated, and the
NOx concentrations were determined in the same manner as in step 4.
The different values appear in columns 5 and 11, and the concen-

trations appear in column 7 and 13 on the worksheet.

7. The percent NO2 in each NOX measurement was calculated
from the ratio of the NO2 measured at the beginning of each NOX
measurement to the NOx measured. The calculated percents appear
as the circled values in columns 8 and 14 on the worksheet. The
percent NO2 for each point where no corresponding NOx measurement
existed was calculated by interpolating between known NOx percent
values. For the inlet test site, the calculated values appear as

uncircled values in column 8 of the worksheet.

8. The inlet NO2 concentrations which appear in column 6 on
the worksheet were converted to NOx concentrations using the cal-
culated percent NO, in column 8. The calculated values for the inlet
appear in column 18. The outlet NO, concentrations appearing in
column 19 were calculated from the outlet NO2 concentrations in
column 12 using an NO, to NO, ratio of 1.0. (The average ratio
of NO2 to NOx at the outlet test sites during the eleven cycles
was 0.999 with a standard deviation of .040. The variations about
the mean were due to a combination of instrumental, recorder and

chart reading imprecision.)



9. The inlet flows into the sieve and the flows diverted for
regeneration (regeneration flow) were read from copies of process
instrument charts for the respective times. All times were conver-
ted to elapsed time with reference to the beginning of each cycle.

These values appear in columns 15, 16 and 17 on the worksheet.

10. The data appearing in columns 15 through 19 for each of
the eleven cycles was keypunched and read into a computer program
which produced the outputs presented in this section, Tables A-1l
through A-31. An example calculation for the first 4 minutes of

test cycle 11 with an explantion of each parameter preceeds the
output tables.



EXAMPLE CALCULATIONS

FOR
TABLE A-31

The first five columns of Table A-31 contain the reduced
strip chart data that was read into the computer program. The

columns are:

TIME INTO CYCLE - (TIC) - The elapsed time from the beginning of

an adsorption cycle. Units: minutes.

INLET FLOW - (IF) - The flow rate of the tail gas stream into the

adsorbing bed. Units: standard cubic feet per minute.

REGEN FLOW - (RF) - The flow rate of the cleaned tail gas stream
which is diverted after leaving the adsorption bed for regenera-

tions of the second bed. Units: standard cubic feet per minute.

INLET CONC - (IC) - The concentration of NOX in the inlet strean

to the adsorption bed. For test cycles 1 through 8 this represents
the NOx concentration at site HV-12, after the feed chiller and
mist eliminator. For test cycles 9-11, this represents the NOX

concentrations at HV-23. Units: parts per million.

OQUTLET CONC - (OC) - The concentration of the NOx in the outlet
stream after passing through the adsorptionbed. For test cycles

1 through 11 this represents the NOX concentrations at site HV-13.

The last seven columns are calculated instanteous mass flow

rates and control efficiencies. The columns are:

MASS FLOW RATE IN - (MFRI) - The NOx mass flow rate into the

adsorption bed. This value is calculated as follows:

MFRI = IF x IC x C

where C is the conversion factor for converting ppm ft3 at 15.556°C
(60°F) and 760 milimeters of mercury pressure to grams of NO as
X

NO, (M.W. = 46)



-1
_ 46 gm mole -6 -1 -
C= 1 288-716°K x 10 Ppn X 28-316 2 ft

22.414 2 mole ~ x 573.15°%

3

5.49815 x 10> gm ppm - ft

Example Calculation, Test 11

TIC ' MFRI IF IC C
. . -1 3 . -1 -1 _ -3
(min) (gm min ) (ft° min ™) (ppm) (gm ppm =~ ft 7)
0 1010.010 5500 3340 5.49815 x 107>
3 1003.962 5500 3320 5.49815 x 10>
4 1016.058 5500 3360 5.49815 x 107

MASS FLOW RATE ADS - (MFRA) - The instantaneous mass flow rate

at which NOX is absorbed by the molecular sieve bed. This value

is calculated as follows:
MFRA = IF x (IC-0C) x C

Example Calculation, Test 11

TIC MFRA IF 1c oc c
- - -1 _ -

(min) _ (gm min"1) (ft> min™)  (ppm)  (ppm)  (gm ppm " ££72)

0 952.554 5500 3340 190 5.49815 x 10>

3 976.746 5500 3320 90 5.49815 x 107>

4 991.261 5500 3360 82 5.49815 x 10 °

MASS FLOW RATE REGEN - (MFRR) - The instantaneous mass flow rate

of the NOX diverted for the regeneration of the second bed. This

value is calculated as follows:

MFRR = RF x OC x C

=10~



Example Calculation, Test 11

TIC MFRR RF oC C
. . -1 3 -1 -1 _ -3
(min) (gm min ) (£t min 7) (ppm) (gm ppm =~ ft )
0 10.655 1020 190 5.49815 x 10>
3 5.047 1020 90 5.49815 x 107>
4 4.576 1015 82 5.49815 x 10>

MASS FLOW RATE EMIT - (MFRE) - The instantaneous mass flow rate of

NOX emitted to the atmosphere from the stack outlet. This value

is calculated as follows:
MFRE = MFRI - MFRA - MFRR

Example Calculation, Test 11
TIC MFRE MFRI MFRA MFRR

(min) (gm min_l) (gm min-l) (gm min-l) (gm min—l)

0 46.801 1010.010 952.554 10.655
3 22.169 1003.962 976.746 5.047
4 20.221 1016.058 991.261 4.576

% REDUC OF NOy DUE TO ADS - (RDTA) - The percentage of the instan-

taneous NOX removal efficiency of the PuraSiv N unit due to

adsorption. This value is calculated as follows:
% RDTA = (MFRA * MFRI) x 100

Example Calculation, Test 11

TIC 7# RDTA MFRA MFRI

(min) 5 (gm min 1) (gm min 1)
94,3113 952.554 1010.010
97.2891 976.746 1003.962
97.5594 991.261 1016.058

-11-



% REDUC OF NO, DUE TO REGEN - (% RDTR) - The percentage of the
instantaneous NOx removal efficiency of the PuraSiv N unit due to

regeneration. This value is calculated as follows:

Z RDTR = (FMRR + MFRI) x 100

Example Calculation, Test 11

TIC % RDTR MFRR MFRI
(min) (%) (gm min_l) (gm min-l)
0 1.0549 10.655 1010.010
0.5027 5.047 1003.962
0.4504 4,576 1016.058

% REDUC OF NO_ - (%R) - The instantaneous NO, removal efficiency

X
of the PuraSiv N unit. This value is calculated as follows:

Z R =7 RDTA + Z RDTR

Example Calculation, Test 11

TIC % R ‘% RDTA % RDTR

(min) (%) (%) . (%)
95.366 94.311 1.055
97.792 97.289 0.503
98.009 97.559 0.450

~-12-



EXAMPLE CALCULATIONS

FOR
TABLE A-32

The first column contains the time interval of the cycle
for which the calculations pertain. The next eight columns are
calculated NOx mass loadings and average control efficiencies for
each interval. The last column lists the average ppm emitted

during each interval. The columns are:

ggx IN DURING INTERVAL - (NIDI) - The mass of Nox which enters

the inlet to the adsorption bed during the designated interval

(a,b). This value is calculated as follows:
NIDI = ((MFRI(a) + MFRI(b)) x (b-a)) + 2

Example Calculation, Test 11

INT NIDI MFRI (a) MFRI (b) (b-a)
(a,b) (gm) (gm min—l) (gm min~l) (min)
0,3 3020.958 1010.010 1003.962 3
3,4 1010.010 1003.962 1016.058 1

EQX ABSORBED DURING INTERVAL - (NADI) - The mass of NOx which is

adsorbed by the adsorption bed during the designated interval

(a,b). This value is calculated as follows:
NADI = ((MFRA(a) + MFRA(b)) x (b-a) = 2

Example Calculation, Test 11

INT NIDI MFRI(a) MFRI(b) (b-a)
(a,b) (gm) (gm min_l) (gm min—l) (min)
0,3 2893.950 952.554 976.746 3
3,4 984.004 976.746 991.261 1

EQX REGEN DURING INTERVAL - (NRDI) - The mass of NOX which is diver-

ted during the regeneration of the second bed during the designated

interval (a,b). This value is calculated as follows:

-13-



NRDI = ((MFRR(a) + MFRR(b)) x (b-a)) *+ 2

Example Calculation, Test 11

INT NRDI MFRR(a) MFRR (b) (b-a)
(a,b) (gm) (gm min_l) (gm min—l) (min)
0,3 23.553 10.655 5.047
3,4 4.811 5.047 4.576

NOK EMITTED DURING INTERVAL - (NEDI) - The mass of NOx emitted to
the atmosphere from the stack outlet during the interval (a,b).

This value is calculated as follows:

L
NEDI = NIDI -~ NADI - NRDI

Example Calculation, Teét 11

INT NEDI NIDI NADI NRDF
(a,b) (gm) (gm) (gm) (gm)
0,3 103.455 3020.958 2893.950 23.553
3,4 21.194 1010.010 984.004 4,812

PERCENT OF NOX ADSORBED DURING INTERVAL - (% ADI) - The percent-
age of the NOX removal efficiency due to adsorption during the

interval (a,b). This value is calculated as follows:
% ADI = (NADI * NIDI) x 100

Example Calculation, Test 11

INT % ADI NADI NIDI
(a,b) (%) (gm) (gm)

0,3 95.796 2893.950 3020.958
3,4 97.425 984.004 1010.010

-14=



PERCENT NQX FOR REGEN DURING INTERVAL - (ZRDI) - The precentage of

the NOx removal efficiency due to regeneration during the interval

(a,b). This value is calculated as follows:
% RDI = (NRDI + NIDI) x 100

Example Calculation, Test 11

INT % RDI NRDI NIDI
(a,b) (%) (gm) (gm)
0,3 0.780 23.553 3020.958
3,4 0.476 4.812 1010.010

PERCENT REDUCTION OF NOX DURING INTERVAL - (% RI) - The NOx removal

efficiency of the PuraSiv N unit during the interval (a,b). This

value is calculated as follows:
% RI = % NADI + % NFRDI

Example Calculation, Test 11

INT % RI % NADI % NFRDI
(a,b) €3] (%) (%)
0,3 96.576 95.796 0.780
3,4 97.901 97.425 0.476

AVERAGE PPM OF NO_, EMIT DURING INTERVAL - (APPM) - The average

concentrations of NOX emitted to the atmospheric from the stack
outlet during the interval (a,b). This value is calculated as

follows:

APPM = (0C(a) + OC(b)) + 2

Example Calculation, Test 11

INT APPM 0c(a) oc(b)
(a,b) (ppm) (ppm) (ppm)
0,3 140 190 90
3,4 86 90 82

-15-



EXAMPLE CALCULATIONS

FOR
TABLE A-33

The first column contains the elapsed time from the beginning
of the cycle. Columns 2 through 5 contains the cumulative mass
loadings which occurred from the beginning of the cycle to the
time indicated. Columns 6 through 8 contain the average NOx
reductions achieved over the indicated time period. Colummn 9
contains the average ppm of NOx emitted from the beginning of the

cycle to the indicated time. The columns are:

TOTAL NO, IN - (TNI) - The total mass of NO_ which entered the
adsorption bed from the beginning of the cycle to the indicated
time (TIC). This value is calculated as follows:

TIC

TNI = I NIDI
0

Example Calculation, Test 11

TIC INT TNI NIDI
(min) (min) (gm) (gm)
3 (0,3) 3020.958 3020.958
4 (3,4) 4030.968 1010.010

TOTAL NO_, ADS - (TNA) - The total mass of NOx adsorbed

molecular sieve bed from the beginning of the cycle to the indicated
time. This value is calculated as follows:

TIC
TNA = I NADI
0

Example Calculation, Test 11

TIC INT TNA NADI
(min) (min) (gm) (gm)
3 0,3 2893.950 2893.950
4 3,4 3877.954 984.004

-16-



TOTAL NOX USED FOR REGEN - (TNR) - The total mass of NOx diverted

for the regeneraton of the second bed from the beginning of the

cycle to the indicated time. This value is calculated as follows:
TIC

TNR = I NRDI
0

Example Calculation, Test 11

TIC INT TNR NRDI

(min) (min) (gm) (gm)
3 0,3 23.553 23.553
4 3,4 28. 364 4.811

TOTAL NO,, EMITTED - (TNE) - The total mass of NOX emitted to the
atmosphere from the stack outlet from the beginning of the cycle
to the indicated time. This value is calculated as follows:

TIC

TNE = I NEDI
0

Example Calculation, Test 11

TIC INT TNE NEDI
(min) (min) (gm) (gm)
3 0,3 103.455 103.455
4 3,4 124,649 21.199

A NOX REDUC DUE TO ADS - (% NRDTA) - The percentage of the average

Nox removal efficiency due to adsorption from the beginning of the

cycle to the indiciated time. This value is calculated as follows:
% NRDTA = TNA + TNI x 100

Example Calculation, Test 11

TIC % NRDTA TNA TNI

(min) (%) (gm) (gm)
3 95.795 2893.950 3020.958
4 96.204 3877.954 4030.968

-17- =



% NOx REDUC DUE TO REGEN - (ZNRDTR) - The percentage of the average
NOx removal efficiency due to regeneration from the beginning of

the cycle to the indicated time. This value is calculated as
follows:

% NRDTR = TNUFR ¢ TNI x 100

Example Calculation, Text 11

TIC % NRDTR TNUFR TNI
(min) () (gm) (gm)
3 0.780 23.553 3020.958
4 0.703 28.364 4030.968

AVG 7 REDUC OF NOX - (A Z R) - The average NO_ removal efficiency
of the PuraSiv N unit from the beginning of the cycle to the

indicated time. This value is calculated as follows:
A 7 R = 7 NRDTA + 7% NRDTR

Example Calculation, Test 11

TIC A %R % NRDTA % NRDTR
(min) (%) (%) (%)
3 96.575 95.795 0.780
4 96.907 96.204 0.703

AVG PPM OF NOX EMIT DURING INTERVAL - (APPME) - The average concen-

tration of NOX emitted to the atmosphere from the stack outlet,
from the beginning of the cycle to the indicated time. This

value is calculated as follows:

APPME = (T (b~a) x APPM) + TIC

Example Caleculation, Test 11

TIC APPME (a,b) (b-a) APPM
(min) (ppm) (min) (min) (ppm)
140.0 0,3 3 140

4 126.5 3,4 1 86

-18-
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93,50

2.7
3.0
34

18.9
23.0
33,)
38.0
42,2
43.0
5649
64.0
68.2
78.)
83.0
9340
93,49
103.0
11340
123.0
133.0
143.0
153.)
15440
163.0
173.)
183.0
133.2
198.0

203.0

213.0

218.0

228.0

TABLE A-1. SUMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW

INLET
FLIOW
(SCFM)

5625
5975
5975
5975
5975
5975
5950
595)
5959
5975
5975
5975
5702
5675
5675
2675
56175
5675
9615
565)
5675
565)
5652
5625
5625
5750
5650
5675
5730
5720
5675
5650

AND CONCENTRATION DATA FOR TEST -- 1

INLET Hv-12,

REGEN.
FLIwW
{SCFM)

1325
1025
1220
1229
1020
1025
1025
1025
1325
1025
1025
1025
1925
1025
19025
1925
1925
1725
19025
1325
12325
1925
1225
1225
1025
1925
1025
1025
1025
1025
1025
1025

INLET
CUNC .
(PPM)

2099
2080
2080
2020
2020
1980
2070
2200
2670
2800
2550
2600
2660
2660
2650
265
2680
2690
2660
2600
2770
2930
2900
2750
2700
2650
2650
2610
2650
2680
2660
2640

OUTLET HV-13,

OUTLET
CONCe.
(PPM)

166
92
80

109
84
65
70
64
75
79
81
81
84
86
89
91
95
99
95

114

118

130

135

141

‘142

151

155

l6l

170

174

179

185

MASS
FLOW
RATE
IN
{G/MIN)

64644
633.3
683.3
66346
66346
65045
677.2
719.7
873.5
919.8
837.7
854.1
833.6
830.0
826.9
826.9
836.2
839.3
830.0
87,7
86443
910.2
930.9
850.5
835.0
837,.8
823.2
Bl4.4
830.5
839.9
83040
820.1

UNIT B8y

MASS
FLOW
RATE
AnSe
(G/MIN)

595.0
653.1
65740
627.8
636.0
629.1
65443
698.8
84B.9
893.9
8ll.l
82745
807.3
803.1
799.1
798.5
506.6
B808.4
80043
T72.3
827.5
863.8
858.9
806.9
791.1
790.3
715.1
T64.1
177.2
785.4
T14.1
76246

1412~-1800 3/5/75

MASS
FLOW
RATE
REGEN.
(G/MIN)

9.36
S5.18
449
6.11
4.71
3.66
3,94
3.61
4.23
4445
4456
4.56
4.73
4.85
5.02
5.13
5435
5.58
5¢35
6.42
6465
T.33
7.61
7.95
BCQD
8.51
8. 74
9.07
9.58
9.81
+10.,09
10.43

MASS
FLOM
RATE
EMIT,.
(G/MIN)

41,98
25,04
21,79
29.70
22.88
17.69
18,95
17.33
20.31
21,50
22.04
22,04
21.59
21.99
22.75
23,217
24.29
25,31
24.29
28.99
30.17
33,06
34,33
35,66
35,91
39,23
39.41
4l.16
43,170
“‘. 72
45.76
47.04

k4

REDUC,
OF NOX
DJE TI

ADS.

92.06
95.58
95015
94,60
95 .84
95.72
96.62
97.09
97.19
97.18
96.82
96.88
95.84
96.77
95 .64
96457
95.46
96.32
96.43
95.62
95.74
95.56
95.34
94.87
%% .74
94430
94415
93,83
93.58
93,51
93.27
92.99

2
REDUC.
OF NOX
DUE TO
REGEN.

1.45
0.76
0.66
0.92
0.71
0.56
0.58
0.50
0.48
0.48
0,54
0.53
0.57
0.58
0.61
0.62
0.64
0.66
0. 65
0.8)
0.77
0.80
0.86
0.93
0.96
1.02
1.06
1.11
1.15
1.17
1l.22
1.27

4

REDUC.
JF
NIX

9%6.34%
9%,.81
95.53
96,55
97.28
97.20
97.59
97.6'
97,66
97.37
97.42
97.41
97.35
97.25
97.19
97.10
96.98
97.07
96.41
96451
96437
95.19
95.861
95.70
95.32
95.21
94.95
9%.74
9‘.61
949
94.26
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TABLE A-2. SuUMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST —-- 1

HERUULES INCesy RJIN 1o INLET HV-12, OUTLET HV=13, UNIT B, 1412-1800 3/5/75

NOX NOX NOX NOX PERCSNT PERCENT PERCENT AVEKAGE
INTERVAL IN AD SORBED REGEN. EMITTED OF NOX NOX FOR REDUC. PPM OF
aF DURING DURING DURING DURING ADSOIBED REGEN. OF NJIX NOX EMIT,
CYCLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DUR ING
IMIN) (GRAMS ) (GRAMS) (GRAMS) {GRAMS) INTERVAL INTERVAL INTERVAL INTERVAL
BO0V V0G0 000000000 TOROPS0RCNRISOICOPRENRGOCItSEARARNSONIDS .l...‘.....‘.I'.l...................'.......'......‘.

0.0- 3.0 1994,5 1872.2 2l.81 100.53 93.87 1.09 94.96 128
3.0 8.0 3416.5 3275.3 24.18 117.08 95.87 0.71 96457 a6
8.0- 13.0 6734.5 642441 53.00 257445 95.39 0.79 96.18 95
18.2- 23.) 3318.0 3159.5 27.06 131.45 95,22 0.82 96,04 97
23,)- 33.) 6572.3 6325,.,5 41.87 202.87 96.27 O« 64 96,91 15
33.0- 38.0 3319.1 3208.5 19.02 91.61 96.67 0.57 97.24 67
3840~ 4240 2793.8 27061 15,10 12,57 96486 De54 97.40 67
42.0- 49.0 5576.1 5416.9 27.42 131.74 97.15 0e49 97. 64 70
4949~ 5649 627646 6099.9 30,38 146.33 97.18 0e48 97.67 17
56.J- 64.) 7032,2 6820.0 36.07 174.18 97.01 0.51 97.52 80 .
64,0~ 68.0 3383.7 3277.3 18.26 88.18 96.85 0.54 97. 39 81
63.0- 7840 8438.8 8174.2 46,49 218.18 96.86 D55 97.41 82
78.0- 83.0 4159,.0 4026.1 23.95 108,95 96.80 0.58 97,38 85
83.0- 93.0 3284%4.1 8ull.l 49.31 223,71 96.70 0.60 97.30 87
9349~ 9840 4134.3 3993.9 25.36 115,05 96.60 0.61 97.22 90
93,0-108.9 831543 8025.1 52441 237.77 96451 0.63 97.14 93
103.J-11322 4188,.9 4037,.5 27,33 124.00 96,39 D.65 97.04 97
113.,0-123.0 834645 8U43.9 54.67 247,99 96.37 0e 65 97.03 97
123.0-138.0 12282.4 11794.5 88.34 399.58 96.03 De72 96.75 D4
133.0-143.0 4173.9 3999.3 32.69 147.89 95.68 0.78 96,46 116
143.0-153.0 8872.4 8486.4 69.88 316.13 95.65 0.79 96. 44 124
153.0-158,.0 4527.7 4321.8 37.34 168.47 95445 V.82 96.28 133
153.0-168.0 8756.8 8329.1 17.77 349.95 95.12 0.89 96.00 138
163.0-173.0 4213.8 3995.0 39.87 178.94 94,61 0495 95.75 141
173.9-183.0 8364,.1 7905.8 82.56 375.71 94.52 0.99 95.51 147
183.0-183.0 4152.5 3912.8 43.11 196.61 94.23 1.04 95.27 153
18842-198.2 8187.9 T696 .0 89,04 402.88 93,99 1.09 95.08 158
198.0-205.0 5757.0 5394.7 65.29 297.00 93.71 lel3 94. 84 166
29502-213.0 6681.6 62503 77.55 353.08 93.55 le16 9%.71 172
213.,0-218.0 4l74.7 3898.7 49,73 226422 93.39 1.19 94.58 176

218.0-228.0  8250.% 7683.8 102.57 464,04 93.13 1.24 94438 182
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TABLE A-3. CuMULATIVE NOX MASS LOADING, AVERAGE CONTROL

EFFICIENCY AND AVERAGE CONCENTRATION OF NOx
EMITTED DURING TEST -- 1

HERCULES INCey UN 1y INLET HV~-12, OUTLET HV-13, UNIT B, 1412-1800 3/5/75

< L 4 AV Ge AVG.
TIME TITAL TOTAL NOX TOTAL NIX NOX 3 PPM
INTO NOX NOX USED FOR NOX REDUC. REDUC. REDUC. OF
CyCLE IN ADS. REGEN. EMIT. DUE YO ous 70 OF NOX
(MIN)  (GRAMS) {GRAMS) (GRAMS) (GRAMSI) ADS. REGZNe NOX EMIT,.
POV BN VPPNV IN OO R ORI RPOINIEVEODRREREN00C000000CISRIINEI0RCIIGREESIIPNIRPCEOIOSIBROBRRILIBRDS
3.0 1994 .5 1872.2 21.8 100.5 93.87 1.09 94.96 128
8.0 5411.1 5147.5 46.0 217.6 95.13 0.85 95.98 101
18.2 12145.5 11571.6 99.0 475.1 95.27 0.81 96.09 97
23.0 15463,6 14731.1 126.0 606.5 95.26 0.82 96.08 97
33.2 22033.9 2105646 167.9 8US. 4 95.56 0.76 96.33 90
38.0 25353.) 24265.1 18649 901.0 95.71 0.74 96445 87
42.0 28145.8 26971.2 202.0 973.6 95.82 0.72 96.5% 85
43 33722.3 32388.1 229.5 1105.3 96.04 0.68 96.72 83
56.0 39999.4 38487.9 259.8 1251.6 96.22 0.65 96.87 82
6.0 47029.6 4534d7.9 295.9 1425.8 96.34 0,63 96.97 a2
63.0 50413.3 4858542 314.2 1514.0 96.37 0.62 97.00 82
73.0 58352.1 56759.3 36047 1732.2 96.44 D.61 97.06 82
83.0 63011.1 60735.4 384.6 1841.1 96.47 0.61 97,08 82
93.0 T1295.3 68796.5 433.9 2064.8 96.50 0.61 97.10 83
98,0 75429,5 T2790.4 459,.3 2179.9 96.50 0.61 97.11 83
108.0 83744.9 83815.5 S1lla.7 2417.6 96.50 0.61 97.11 84
1134 B87933.7 84853.1 539.0 254146 96.50 J.61 97.11 85
123.0 9628343 92896.9 593.7 278946 96,49 0.62 97.10 86
138.0 10896246 104691.4 682.0 3189.2 96443 0.63 97.06 a8
14340 11274245 10869%90.7 Ti4.7 3337.1 96.41 0.63 97.04 88
153.0 121615.9 117177.2 784.6 3653,2 96435 0.65 97.00 91
153.9 126142.6 121499.0 821.9 3821.7 96432 0.65 96.97 92
168.0 154893.5 123828.1 899.7 4171.7 96424 0.67 96.91 95
173.0 139113.3 133823.1 939.6 4350.6 96.29 0.68 96.87 96
183.) 147477.3 141728.9 1022.1 472643 96.10 0.69 96. 80 99
133.0 121629.8 145641.7 1065.2 4922.9 96.05 0.70 96.75 100
19349 159817.7 153337.6 1154.3 5325.8 95.95 Q.72 96.67 103
205.0 165574.7 158732.4 1219.6 5622.8 95.87 0.74 96. 60 105
213.0 172256.3 164982.7 1297.1 597645 95.78 0.75 96453 108
218.3 17643142 168881.4 1346.9 6202.7 95.72 0.76 96. 48 109

228.0 184081.4 176565.2 14494 666607 95.61 0.78 96,39 112
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TABLE A-4, SUMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES' FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 2

HERCULES INGay RUN 2y INLET HV-12, QUTLET HV-13, UNIT By 1010-1408 3/6/75

MaSS MASS MASS NASS £ T ]
TIME FLOW FLOW FLOW FLOW REDUC.  REDUC,
INT3 INLET RIGEN. INLET  OUTLET  RATE RATE RATE RATE OF NOX OF NOX  RZDUZ.
CYCLE FLOA FLOW  CUNC.  CONC, IN ADS, REGEN. EMIT, DUE TO DUE TGO  IJF
(MIN)  (5CFM)  (SCFM)  (PPM)  (PPM) (G/MIN) (G/MIM)  (G/MIN) (G/MIN) ADS. REGEN. NIX
GO G EPRACTIPOITOETCERPORBIP I I00GS 0000000800008 80RCRCE060000RCR00 2000 0RGIPICERROERIOCRD0R00ERNCEEIRONDAANPO000OITICIINPISIS
2.0 5759 1950 2470 141 130.9 136.3 8.14 36,44 94429 1.0¢  95.33
2.0 5575 1055 2430 4l . 144.8 132.3 2.38 10.19  98.31 0.32 98.63
543 5575 1055 2610 62 738.7 719.7 3.6) 15.41 97.43 0.49 97.91
1.2 5575 1055 2630 90 806.2 178.6 5.22 22.31  96.58 0.65  97.23
12.0 5575 1055 2670 85 BiB.4 79244 4,93 ° 21.12 96,82 0.60 97.42
2300 5675 1055 2680 74 836,2 813.1 4429 18.80  97.24 0.51 97.15
3.0 5725 1055 2630 50 627.8 BiZ.1 2.99 12.84  93.10 0.35 98.45
35,0 5725 1055 2680 49 843.6 828.2 2.84 12.58 98,17 0.34  98.51
42,0 57125 1055 2710 49 853.0 837.6 2.84 12,58 98419 0.33 98.53
45.) 5725 1355 265D 50 834.1 818.4 2.9) 12.84  98.11 0.35  98.46
5.0 5725 1055 2770 52 87149 855.5 3.02 13.35 98,12 0.35 98,47
55,0 5725 1950 2820 54 887.6 87047 3.12 13.88  98.09 0.35 98,44
53.0 5725 1050 2870 56 903.4 8685.8 3,23 14.39 98,05 0.36 98,41
62,0 5725 1050 3043 61 957.8 938.6 3,52 15.68 98,00 0.37 98.36
6540 5725 1050 3100 61 975.8 95646 3,52 15.68 98,03 0.36 98.39
79.0 5725 1050 3180 11 1001.0 978.6 410 18.25  97.77 0.41 98,18
13.0 5725 1050 3300 82 1038, 7 1012.9 4,73 21.08 97,52 0.46 ~ 97,97
8J.0 5725 1050 3260 85 1026,1 999.4 4491 21.85  97.39 0.48 97.87
8340 5725 1045 3310 90 104149 1013.6 5.17 23.16 97,28 0.50 97.78
83.0 5725 1050 3440 9 1082.8 1052.6 5.54 24.68 97,21 0.51 97.72
95.0 5725 1050 3390 104 1067.1 1034.3 6.00 26,73 96493 0.56 . 97.49
1120 5725 1040 3220 125 1013.6 974.2 7.15 32,20 95,12 0.7 95.82
115, 5725 1040 3150 130 991.5 95040 T.43 33,49 95,87 0.75 96,62
12249 5725 1940 3100 135 915.8 933.3 7.72 36,77 95,65 0.79  96.44
125.) 5725 1935 3100 139 975.8 932.0 7.91 35,84  95.52 0.81 96,33
13).) 5725 1025 3120 145 932.1 93644 8.17 37,47 95.35 0.83 9.18
1354 5725 1025 3280 154 1032.4 984.0 8.68 39,80  95.30 0.84  95.15
140490 5725 1930 3350 171 1054.5 100046 9.68 44416  94.90 0.92 95,81
15).) 573) 1325 3300 188 1034.2 975.3 10,59 48.32 94,30 1.02  95.33
152,90 579 1025 3300 185 1034.2 976.2 10,43 47455 94439 1.01 95440
15542 5725 1025 3310 195 1041.9 98U. 5 10.99 50,39  9%.11 1.05 95.16
163.0 5725 1025 3360 204 1057.6 993.4 11.50 52,72  93.93 1.09 95,02
1650 5725 1925 3380 215 1063.9 996.2 12.12 55.56  93.64 .14  9%.78
17320 5739 1025 3300 232 10342 961.5 13.07 59.63 92.97 1.26 94,23
1760 5675 1040 3360 238 104844 974.1 13.61 60.65 92,92 1.30 94421
1854 5659 1045 3480 253 1081.0 1002.5 14.54 64,06 92,73 1.34 9%.07
193.0 56235 1045 3320 268 1026.8 943,9 15.40 67,49 91,93 1.50 93,43
193.0 5625 1050 3000 215 9217.8 842.8 15.88 69.17  9).83 .71 92,54
22300 5659 1050 2990 274 928.8 843,7 15.82 69.30  92.84 1.70 92,54
205.0 5650 1055 2980 272 925.7 841,2 15.78 68.72  90.87 1.70  92.53
21,0 5625 1055 291 274 918.5 833.8 15.89 68,85 90,77 1.73 92,50
215.0 5625 1055 2960 216 915.4 830.1 16.01 69.35  90.68 1,75 92,42
22020 5625 1055 3030 279 937,1 85048 16.18 70.10  90.79 1.73 92,52
230 5625 1055 3120 288 964.9 875.9 16.71 72,36 90,77 1.73 92,50
23540 5625 1055 2970 290 918.5 828.8 16.82 72.87  90.24 1.83 92,07

233.0 5625 1255 2910 291 900.0 810.0 16,88 73.12  9.00 1.88 91,88
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TABLE A-5, SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL

EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 2

HERCULES INCer RUN 2+ INLET HV-12, OUTLET HV-13, UNIT B, 1010-1408 3/6/75

NOX NOX NOX NOX PERCINT PERCENT PERCEINT AVERAGE
INTERVAL IN AD SURBED REGEN. EMITTED OF NOX NOX FOR REDUS e PPM OF
JF JURING DURING DURING DURING ADSO{3ED  REGEN, OF N3X NOX EMIT.
CYCLE INTERVAL INTERVAL  INTERVAL  INTERVAL CURING DURING DURING DUR ING
(MIN) (3RAMS) (GRAMS ) (GRAMS) (GRAMS) INTERVAL  INTERVAL  INTERVAL  INTERVAL
‘......O....I."'....A.'............I'..‘.........C.'..‘.....I...‘..'.........l.‘.........'..........."..-
24~ 243 1525.7 1468.6 10.52 46463 96425 J.69 96.94
2.0- 5.0 2225.3 2178.0 6496 38.40 97.87 0.40 98, 27 51
5.0- 10,0 3862,2 3745.7 22.0% 94444 96.98 0.57 97.55 76
13.0- 1249 1624.6 1570.9 10.15 43,49 96.70 0.62 97.32 88
12.0- 20.0 6613845 642149 36.89 159.68 97.03 0.56 97.59 19
23,0~ 3049 332J3.3 8126.1 35.96 158.18 97.67 0.43 98.10 62
343~ 35.0 417d.6 4100.6 14.36 63.55 98.14 0.34 98,48 49
35,0~ %040 424145 416444 14.21 62.91 98.18 D.34 98,52 49
4J.0- 45.0 4217.9 4140 .0 14436 63.55 98.15 0.3% 98.49 49
4540~ 50.0 4265.1 418449 14.79 65447 98412 0.35 98446 51
53e3- 55.0 4398.9 431545 15.33 68,08 98.10 0.35 9B.45 53
55,0~ 5849 2686,6 2634,6 9.53 42441 98.07 0.35 98,42 55
5843~ 6240 3722.5 3648.8 13.51 00415 98.02 0.36 98.38 59
82.0- 65,0 2900.4 2842.8 10.56 47.04 98,01 0.36 98,38 61
85.0- T0.0 4641.9 4838.0 19,05 84.82 97.9) 0.39 98.28 66
T0.0- 784D 3158.8 196642 35,33 157.31 97.64 0.43 98.07 77
18,0~ 80.0 206443 2012.3 9.64 42,93 97445 0.47 97.92 83
8).0~ 85.) 5173.1 503244 25.20 112.52 . 97.34 0.49 97.82 88
85.0~- 89.0 4249.4 4132,.3 21.43 95,67 97,24 0.50 97,75 93
83.0- 95,9 644946 6260 .8 34464 154.22 97.07 0.54 97.61 100
95,0-110.0 15604.7 1506440 98.64 441.98 96.54 0.63 97.17 115
110.9-115.0 501247 4812.0 36.45 164.21 96.00 0.73 96472 128
115.3-12240 4918.3 4109.7 37.88 . 170,65 95.76 0.77 96.53 133
12J.0-125.0 437849 4663 .3 39.07 176.54 95.58 0.80 96.38 137
125.2-13J.0 489447 46712 40420 183.28 95.43 0.82 96,26 142
13).0-135.0 5035.3 48010 42.13 193.16 95.33 0. 84 96.16 150
135.0-1+40.0 5217.3 4961.5 45.91 209.84 95.1) 0.88 95.98 162
leded-15ded 1)443,4 9879.7 101.39 462.32 94,60 0,97 95,57 179
150,0-152,0 2068. 4 195145 21.02 95,88 94435 1.02 95,36 187
15243-155.2 31l4.1 2935.1 32,12 146.91 94,25 1.03 95.28 190
155.2-160,J 5248.8 4934.8 564,22 257.77 94402 1.07 95,09 199
16).2-16342 5333.9 497441 59,03 270.69 93.78 1.11 94,93 21)
105e0-17042 524543 4894,.3 62.98 287.98 93.31 1.20 94.51 223
170.2-170640 624743 580649 80.05 360,85 92.94 1.28 94,22 235
1724318540 9582 .4 8894.6 126465 551419 92.82 1.32 S4e14 245
185.0-190.0 5259.6 486549 74484 328.86 92.34 1.42 93,76 260 .
199.3-193.0 7818.% 7146.6 125.10 5466464 91.41 1.60 93,01 27
193.0-200.0 185646 168645 31.69 138.47 90.83 1.71 92.54 274
200.0~205.0 463644 4212.3 78.99 345,06 90.85 1.70 92.56 213
203.0-21J.) 46146 418746 79.18 343,91 90.82 1.72 92,54 273
210.0-215.0 4554,9 4159.7 19.76 365.49 90.73 le74 92. 46 275
21540-22043 463143 420242 80.48 348,63 90.73 1.74 92.47 278
220.0-23040 9513.1 8633.3 164445 712.34 90.78 1.73 92.51 283
23).0-235.0 470846 426147 83.82 363.08 90.51 1.78 92.29 289

23540-238.0 2727.8 2458.2 50.55 218.98 90.12 1.85 91,97 290
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TABLE A-6. CuMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED. DURING TEST -- 2

HERCULES ENCsy RUN 2y INLET HV-12, OUTLET HV-13, UNIT 8, 1010-1408 3/6/75

2 3 AVGe AVG.
Tiue TaTAL TCTAL NOX TOTAL N3JX NIX 2 PPM
INTD NOX NOX USED FOR NOX REOUC. REDUC, REDUC. OF
CyCLE IN ADS. REGEN. EMIT. DUz TO DUE TO OF NOX
(MIN}  (GRAM3) {GRAMS) (GRAMS} {GRAMS) ADS. REGEN. NO X EMIT.
GP0 G C00T 0000000000000 0CIINTOORNOIOITENREBOE0TP00E080CCC0ECOPOIDLIOBRNRILRNNGISOBETIGIIISGES
)
2.0 1525.7 146846 10.5 46,6 96425 0.69 96. 9% 92
502 3751.1 364646 195 85.0 97.21 0.52 97.73 68
10.0 1613,2 7392.3 41.5 179.5 97.10 0.55 97, 64 72
12.0 9237.8 8963.2 51.7 222.9 97.03 Q.56 97.59 75
2049 15856.3 15385.1 88,6 382.6 97.03 0.56 97.59 76
30.0 24176,5 2351143 12445 540.8 97.25 0.52 97.76 12
35.) 28355.1 27611.9 138.9 604.4 97.38 0.49 97.87 68
40.0 325%6.7 3177643 153.1 667.3 97.48 0.47 $7.95 66
45.0 3681446 35G16.3 167.5 730.8 97.56 0.45 98.01 64
5.2 41079.7 401ul.l1 182.2 79643 97.62 0.44 98.06 63
55,0 45478.6 4441646 197.6 86444 97.66 0.43 98,10 62
5849 48165.1 47051.2 207.1 W68 97.69 0.43 98,12 61
62.0 51887.6 50700.0 220.6 96649 97.71 0.43 98.14 61
6542 54788.) 53542.9 231.2 1014.0 97.73 0.42 98.15 61
7.0 59729.9 58380.9 250.2 1098.8 9776 0.42 98.16 62
78.0 67888.7 66347.0 285.6 1256.1 97.73 0.42 98.15 63
8).9 69953,.6 68359.4 295.2 1299.0 97.72 0,42 98. 14 64
85.0 75123.6 T3391.7 320.4 1411.5 97.69 0.43 98.12 65
83.0 79373.) T1524.0 341.8 1507.2 97.67 0.43 98.10 66
95.0 85822.6 B3784.8 376.5 l661.4 97.63 0.46 98.06 68
1100 101+27.3 98 848.8 475.1 2103.4 97.406 De47 97.93 15
1l3.0 106440,) 1J36060.8 511.5 2267.6 97.39 0.48 97.87 17
12).0 111353.3 108370.6 54944 2438.3 97.32 D.49 97.81 79
123.) 116237.2 113333.9 58d8.5 2614.8 97.24 0.51 97.75 82
133,09 121131.8 117705.0 628.7 2798,.1 97.17 0.52 97.69 84
13>.) 126163.1 1225G6.0 670.8 2991.3 97.10 0.53 97.63 87
142.0 131385.+ 127467.6 716,17 3201.1 97.02 055 97.56 89
150.0 1+1528,.38 137347.2 813.1 3663.4 96.84 D.58 97.42 95
13249 1430937.2 139296.7 839.2 3759.3 96,80 0.58 97. 39 97
155,00 147011.3 142233,8 871.3 350642 96.75 0.59 97, 34 98
15).0 152269.1 14716846 927.5 416440 96,66 D.61 97.27 122
165,00 157564.) 152142.8 9%6.5 4434,7 96.56 0.63 S7.19 105
171.0 102809.3 157037.1 1049.5 472246 9645 0.64 97.10 1908
176 169357.) 162344.0 1129.6 5083.5 36,32 0.67 96.99 113
185.0 178639.5 17173846 1256.2 5644.7 96.14 0.70 96,84 119
19,9 133999.) 1766U4.4 1331.0 5973.6 96.03 0.72 96. 75 123
193.,0 191727.4 183751.1 1456.1 652042 95.84 0.76 96.60 129
201,90 19358%4) 185437.5 1487.8 665847 95.79 0.77 96.56 130
205.0 198220.4 189649.9 1566.8 7003.7 95.68 0.79 96. 47 134
21).0 202331.1 193€37.4 1646.0 7347.6 95.57 0.81 96,38 137
21540 297416.) 197997.1 1725.8 7693.1 95446 0.63 96.29 140
220.0 212047.3 202199.3 1806,2 8041.7 95.36 0.85 96.21 143
23).0 221557.% 21083246 1970.7 8754.1 95.16 0.89 96,05 149
235,0 22626640 215094.4 20545 9117.2 95,06 0.91 95,97 152

233.,0 228993.8 21755246 2105.1 9336.1 95.00 0.92 95.92 154
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TABLE A-7. SUMMARY OF CALCULATED NOx MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 3

HERCULES INCer RUNV 3y INLET HV-12, OUTLET HV~13, UNIT A 1408-1812 3/6/75

vASS MASS MASS MASS 4 | 4
TIME FLOW FLOW FLOW FLOW REDUC.  REDUC.
INTD INLET REGENe INLET  DQUTLET RATE RATE RATE RATE OF NOX OF NOX  REDUC.
CYCLE FLCW FLOW CONCo  CONC. IN ADS . REGEN, EMIT, DUE T3 DUE TO oF
(MIN) (SCFM) (SCFM)  (PPM)  (PPM) (G/MIN) (G/MIN}  (G/MIN) {G/MIN) ADS. REGEN. NOX
GO SOV V0P OB ORI OO0 L 200000 EC000COTRRIONNSEONONEIOODOIDRENNBC0S00RCONINIERTNREINOOEREOIORICINEE RSO OIEROSOISREIOIIOGRS
V.0 5625 1055 2910 291 900.0 810.0 16.88 73.12 90.00 1.88 91.88
6.) 5875 1045 2800 168 904.4 850,2 9.65 44,61 94.00 1.07 95,07
1.0 5875 1045 2910 161 940.0 888.0 9.25 42.76 9%.47 0.98 95445
1240 5875 1940 2820 186 904.4 B4 . 4 10.64 49,45 93,36 1.18 94.53
22.0 5859 1040 2820 126 907.0 866,5 7.20 33,32 95.53 0.79 96433
27.0 585) 1040 2840 160 913.5 862.0 9.15 42,31 9,37 1.00 95.37
37.0 5852 1940 2820 89 907.0 878.4 5.09 23.54 96,84 0.56 97,41
42,0 5850 1040 2870 86 923.1 895.4 4492 22, 14 97.00 0.53 97.5¢
47.0 5850 1340 2900 82 932.8 906 .4 ©.69 21.69 97.17 0.50 97.68
52.0 5859 1340 2920 82 939.2 912.8 4,69 21,69 97.19 0.50 97.69
57.0 5850 1035 3060 84 984.2 957,2 4,78 22.24 97.25 0.49 9T.74
67.0 585) 1035 3350 90 1077,5 1048.6 5.12 23.83 97.31 0.48 97.79
72.0 5859 1035 3480 92 1119.3 1089,7 5e24 24,36 97.36 0.47 9T.82
8249 2825 10135 3520 104 1127.3 1094,0 5.92 27.39 97.05 0.52 97.57
87.0 5850 1035 3420 108 1100.0 1065,.3 6.15 28.59 9%.84 0.56 97,40
9740 5859 1035 3350 114 1077.5 106U, 8 649 30.18 96.60 0.60 97.20
192.0 5875 1035 3320 116 1072.4 1034.9 6.60 30. 87 96451 0.62 9T.12
112.0 5859 1035 3450 122 1109.7 1070 .4 6.9% 32.30 96.46 0.63 97.09
117.9 5875 1935 3360 129 1085.3 1043,7 1.34 34,33 95,16 0.68 96,84
123.0 5875 1035 3340 139 1078.9 1034.0 7.91 36,99 95,84 0.73 96,57
132.0 5875 1035 3280 142 1059.5 1013,6 8.08 37.79 95.67 0.76 96.43
144.) 585 1035 3190 155 1026.0 976,2 8.82 41,03 95,14 0,86 95,00
14749 5859 1035 3160 156 1016.4 966,2 8.88 41,30 95,06 0.87 95.94
157.2 5825 1020 3100 164 992.8 940,3 9.20 %3.33 9% .71 0.93 95 .64
162.0 5825 1020 3080 170 98644 932.0 9.53 44,91 9%,48 0.97 95,45
172.) 5825 1320 3080 174 986.4 930.7 9.76 45,97 94,35 0.99 95434
177.0 5825 1015 304D 178 973.6 916.6 9.93 47,07 9%.14 1.02 95.17
182.0 5125 1250 3020 172 851.0 802.5 9.93 38.54 94430 1.17 95.47
187.0 3425 1350 2420 168 455.7 424.1 9.70 21.94 93.06 2.13 95.19
192.0 3425 930 1970 162 371.0 34),.5 8.28 22.22 91.78 2423 9.0l
197.0 3425 930 1060 164 199.6 168.7 8.39 22.50 84,53 %.20 88.73
202.,0 3500 930 2000 148 384.9 356 .4 7.57 20,91 92,60 1.97 94,57
20542 2700 930 1519 308 224.2 176.4 15.75 29.97 79.60 7.03 86.63
207.0 2700 1125 1380 274 204.9 164.2 16.95 23.73 80.14 8427 88.42
209.9 2700 1125 1100 156 163.3 140.1 9.65 13.51 85.82 5.91 91.73
212.0 410 1050 750 148 169.1 135,.7 8. 54 24,82 80,27 5.05 85.32
217.0 5750 1020 1200 131 319.4 338.0 7.35 34.07 89,08 1. 94 91.02
22240 5125 1040 1560 138 439,6 400.7 7.89 30.99 91.15 1.80 92.95
232.0 5550 1030 2250 130 68646 646.9 7.36 32.31 94422 1.07 95.29

24440 5450 1030 2560 150 T73.1 - T28.1 Be49 - 36445 9%.19 1.10 95.28
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TABLE A-S. SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 3

HERCULES INCes» RUN 3, INLET HV-12, OUTLET HV-13, UNIT A 1408-1812 3/6/75

NOX NJX NOX NOX PERC:ENT PERCENT PERCENT AVERAGE
INTERVAL IN AD SORBED REGEN. EMITTED OF NOX NOX FOR REDUS. PPM QOF
JF JURING JURING DURING JURING ADSORBED REGEN. OF NJX NOX EMIT,.
CYiLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DURING
{MIN) (53445) (GRAMS) (GRAMS) (GRAMS) INTERVAL INTERVAL INTERVAL INTERVAL
900 000 0NV IR ININEIGIE LI IROBET COB00EIERS0OE00CC0NO0ENER00C00EENORENICE0000BE000CEI0000CEPIR000RCN000C0FCIOOTY

0e3- 6.2 5413.3 4980.5 79.60 353.20 92.00 le47 93.48 228
649- T 922.2 86941 9.45 43,68 94.24 1.02 95.26 ‘165
7.0~ 12.0 4611.1 4330.8 49.71 230,50 93.92 1.08 95,00 174
12.0- 22.0 9057.4 8554.3 89.20 413.84 94.45 0.98 95.43 156
2240~ 270 4551.2 432143 40.88 189.09 94.95 0.90 95,85 143
27.0- 37.9 9102.5 8702.0 71.19 329.25 95460 0.78 96.38 124
37.u- 4240 4575.3 4434.6 25.02 115.70 96.92 0.55 97.47 87
42,0~ 47,0 4639.7 4504.6 24402 111.07 97.09 0.52 97.61 84
41.9- 5242 467%9.9 4548.,0 23,44 108,43 97.18 0.50 97.68 82
52.0- 57.0 4833,5 4675.1 23.67 109.81 97.22 0.49 97.72 83
57.0~ 617.0 10309.6 10028.8 49.51 230,32 97.29 0.48 97.77 ar
67.0- 72.0 5492.0 5345.7 25.89 120.45 97.34 0.47 97.81 91
72,0~ B82.0 11233.3 10918.8 55.77 258.73 97.2) 0.50 97.70 98
82.0~ 8740 5568.4 5398.3 30.16 139,95 96.95 0.54 97.49 106
87.,0- 97.0 10887.6 10530.5 63,17 293.86 96.72 0.58 97.30 111
97,0-10240 537483 5189.4 32.72 152.62 96,55 Debl 97.16 115
102.,0-112.0 1091J.4 10526.8 67.72 315.83 96.48 0. 62 97.11 119
112,0-117.0 5487.5 5285.2 35.71 166.57 96431 De65 96+ 96 126
117.0-12842 11933.1 11627.0 "83.88 392.25 96,00 0.70 96.70 134
123.0-132.0 4276.7 409542 31.98 149.55 95.76 0.75 96450 141
132.0-144+2 12513,2 11938.8 101.41 472.93 95.41 J.81 96,22 148
144.0-1417.0 3060346 291346 26455 123.50 95.10 0.87 95, 97 155
147.9-157.90 10046.1 9532.6 90.37 423.13 94.89 0.90 95,79 16)
157.2-162.0 49438.1 4680.7 46,83 220.60 94.60 0.9% 95.54 167
162.0-172.0 986442 9313.4 96446 454440 94.42 0.98 95.39 172
172.0-171.) 49)).1 4618.3 49,23 232.61 94.25 1.00 95.25 176
177.J0-182.0 456145 4297.8 49.66 214,03 94422 1.09 95,31 175
182.9-187.0 326647 306645 49.07 151.19 93.87 1.50 95.37 17N
187.,0-192.0 2066.7 1911 .4 44,96 110.40 92.48 2.18 94,66 165
192.0-197.0 1426.5 1273.0 4l.67 111.80 89.2¢ 2492 92,16 163
197.3-23242 1461.2 1312.8 39.88 108.53 89.84 2.73 92,57 156
202,0-200.0 1218.1 1069.7 46463 101.77 87.82 3,83 91.64 213
205.0-207.0 2l4.5 171.3 164,35 26485 79.86 7.62 87.48 292
207.0-209.0 368.2 304.3 26.60 37.24 82.606 T.22 89, 89 215
209.,0-212.0 4985 413.8 2729 57.49 82.99 5.47 88.47 151
212.0-217.0 1371.1 1184.2 39.73 147,22 86437 2090 89,26 138
217.0-222.0 204T.4 184646 38.09 162.66 90.19 l.86 92.06 134
22240~232.0 563).8 5238.0 76.26 316.51 93.02 1.35 94.38 134

232.0-244.0 81758.1 8250.4 95.14 4l2.56 94,20 1.09 95,29 140
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TABLE A-9,

HERCULES

TiM:
INTD

CYCLE
(MIN)

CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL

EFFICIENCY AND AVERAGE CONCENTRATION OF NOx
EMITTED DURING TEST -- 3

INC.y» RUN 3,

TOTAL
NOX
IN

(GRAMS)

INLET HV-12,

TOTAL
NOX
AOS.

(GRAMS)

NOX

USED FOR

REGEN.
{GRAMS)

OUTLET Hv-13,

TOTAL
NOX
EMIT.
{GRAMS)

z
NOX

REDUC,
DUz TO

ADS.

1
NO X

REDUC,.
QUE TO
REGEN,

UNIT A 1408-1812 3/6/75

AVG.
b3
REDUC
OF
NI X

VB GCEPPESBBE I OTRIINNI0C0000008000 000000000800 000000 0000008000000 00080GCOICRTIPITS

6e)
T.)
12.)
22.0
27.9
37.0
42.)
47.0
5249
57.0
67.0
7242
82.0
87.2
97.0
10240
112.0
117.0
123.)
17°2.0
1442
147.)
15749
162.)
172.9
1779
18249
18749
192.0
197.2
2324
206.0
207 .9
209.0
212.0
217.3
222.0
232.0
24440

5413.3
6335,5
10946.5
20903.9
24555,1
33657.5
38232.9
42872.5
47552.5
523614
6266946
6816l1.7
719394.9
84563.3
95350.9
101225.7
112136,)
117623.5
129526.7
133893.4
14631646
149332.2
15942643
lo4374.4
174238.6
179138.7
183700,2
186966.9
189033.5
190460.1
191921.3
193139.4
193253.9
193722.2
194220.6
195591.7
197639.)
203269.8
212021.9

458045
5849.5
10180.%
181734.7
23056.0
31758.0
36192.6
40657,.2
4524542
45920.3
59949.,0
65294.7
76213.5
81611.8
92142.3
97331.7
1307858.6
113143.8
124570.8
128656,0
140634.9
143518.4
153051.0
157731.7
167045.1
171663.3
17590l.1
173027.6
130938.9
182211.9
183524.7
1845G54.4
18476547
185070.0
1854€3.8
186667.9
188514.5
193752.6
202002.9

79.6
89.0
133.8
228.0
26848
340.0
365.1
389.1
412.5
43602
4857
5l1.6
567+ 4
597.5
660.7
633.4
76l.1
7968
8807
912.7
10141
1040.0
1131.0
1177.8
127443
1323.5
1373.2
1422.3
1467.2
15908.9
1548.8
1595.4
1611.8
163844
166546
170544
1743.5
1819.7
1914.9

353.2
396.9
627.4

1041.2
1230.3
1559.6
1675.3
178643
1894.8

200446

2234.9

235544

26l4.1

2754.0

3047.9

3200.5

3516.3

3682.9

4075.2

422447

4697.6

4621 .1

5244.3
5464,.,9

5919.3

6151.9

6365.9

6517.1

662745

6739.3

6847,8

6949.6

697644

7013.7

7071.2

721844

7381.0

7697.5

8110.1

92.00
92,33
93,00
93,66
93.89
94.36
94.66
94.93
95.15
95.34
95.66
95.79
95.99
96.06
96.13
96415
96.19
96.19
96.17
96.16
96.10
96.08
96400
95.96
95.87
95.83
95.79
95.75
95,72
95.67
95.62
95.58
95.56
35453
95450
95.44
95.38
95.32
95.27

l.47
le4l
1.27
le14
1.09
1.01
0.95
0.91
0.87
0.83
0.78
0075
0.71
0.70
0.69
0.69
0.68
0.68
0.68
0.68
V.09
0.70
0.71
0.72
V.73
0.74
0.75
D.76
0.78
2.79
0.81
0.83
0.83
0,85
Q.86
V.87
J.88
990
0.90

93.48
93. 74
94427
94.79
94.99
95.37
95.62
95.83
96.02
96,17
96,43
964 5%
96,71
96.76
96482
96,84
96,86
96.87
96.85
96,384
96.79
6. 17
96.71
96.68
96.60
96.57
96,53
96.51
96,49
96446
96.43
96,40
96.39
96. 38
96,36
96431
96.27
96.21
96417

AVG,
PPM
. OF
NOX
EMIT.

228
219.
200
180
173
160
151
144
138
133
126
124
121
120
119
119
119
119
120
121
123
124
126
127
130
131
132
133
134
134
134
135
135
136
136
136
136
136
136



TABLE A-10. SuMMARY OF CALCULATED N, MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- [}

HERCULES INCes RUN 4y INLET HV=-12, QUTLET HV=-13, UNIT B 0850-1255 3/7/75

MaSS MASS MASS MASS T k4 ]

TIME FLOW FLOW FLIW FLOW REDUC. REDUC.

IiT2 INLET REGEN. INLET QUTLET RATE RATE RATE RATE OF NOX OF NOX REDJC.
CYCLE FLOW FLOW CONC. CONC . IN ADS. REGEN. EMIT. DJE TO DUE TO JF
{MIN) (SCF:1) (SCFm) (PPM) (PPM) (G/MIN) {G/MIN)  (G/MIN) (G/MIN) ADS. REGEN. NIX

CEB O 000000000003 C00RIT EIPINIVIINRNERIRINEEOGEONTININEENERINLICOBOD000RNCEOENE0SCENORIARIIININOSTOOINIONIIGOOITCETPISEITS

0.0 5700 1015 2780 68 871.2 849.9 3.79 17.52 97.55 0.44 97.99

54) 5730 1015 2760 18 865.0 859.3 1.00 4.64 99435 0.12 99.46
12,0 5700 1015 2760 75 865,0 841.5 4,19 19.32 97,28 0.48 97.77
254) 5102 1015 2890 68 8775 856.2 3.79 17.52 97.57 0.43 98.00
35.0 5700 1015 2500 58 783.5 765.3 3.24 14,94 97.68 0.41 98.09
2 5709 1015 2440 58 T764.7 T46.5 3.24 14.94 97.62 0.42 98,05
5).) 5730 1015 2910 58 78646 T68.4 3.24 14.94 97.69 0.4l 98.10
55.0 5700 1015 2600 59 8l4e8 796.3 3.29 15.20 97.73 0.40 98.13
6).0 57N JR BB 2730 62 855.6 836.1 3.44 15.99 97,73 0.40 98.13
7.0 450) 1010 3030 66 749,17 7133,3 3.67 12.66 97.82 0.49 98,31
752 4459 1C00 2320 68 56T.6 55149 3.74 i2.90 97.07 0.66 97.73
8).0 4450 1020 1830 65 44T.7 431.8 3.65 12.26 95.45 0.81 97.26
82.0 %450 1020 1640 64 401.3 38546 3.59 12.07 96.10 0.89 96,99
333 4475 1020 1612 60 396.1 38l.4 L3306 11.40 96.27 0.85 97.12
Wed 4500 1020 1600 56 395.9 382.0 3. 14 10.71 96.50 0.79 97.29
97.0 4500 1020 1560 54 336.0 372.6 3.03 10.33 96.5% 0.78 97.32
19J.0 5625 955 1360 50 42046 405.1 2.65 12.81 96.32 0.63 96.95
112.0 5675 1000 2970 61 926.7 907.7 3.35 15.68 97.95 0.36 98.31
115,90 5675 1015 3990 74 1216.9 1193.8 4.13 18.96 98.10 0.34% 98 .44
122.0 5675 1010 4070 86 1269.9 1243.1 4.78 22.06 97.89 0.38 98.26
13).0 5709 1219 4080 109 1278.6 1244.5 6.05 28,11 97.33 0,47 97.80
137.0 5700 1010 4180 121 ‘1310.0 1272.1 6.72 31.20 97.11 0.51 97.62
L4540 573 1019 4150 138 13300.6 1257.3 T7.66 35.59 95.67 0.59 ‘97.26
15).0 5729 1210 4140 149 1297.5 1250.3 8,27 36,42 96 .40 0.64 97.u4
16J.0 5725 1210 3980 162 1252.8 1201.8 9.00 42.00 95.93 0. 72 96.65
16542 5725 1010 3670 175 1155.2 1102.1 9.72 45.37 95.23 0.84 9%.07
1750 5725 1010 3390 179 1067.1 1010.7 9.94 46.40 94.72 0.93 95465
18J.0 5725 1J10 3500 181 1101.7 1044.7 10.05 46.92 94 .83 0.91 95.74
19J.0 5759 1010 3680 198 1163.4 1100.8 11.00 51. 60 94.62 0.95 95.56
20540 5775 1010 3910 222 1241.5 1171.0 12.33 58.16 94432 0.99 95.32
2132 51715 1310 3730 232 1184.3 1110.7 12.88 60.78 93.78 1.09 94,87
220.0 5775 1910 3310 238 1051.0 9754 13.22 62.35 92.81 .26 94.07
235,.) 5800 1010 326) 242 1039.6 2.4 13.44 63.73 92.58 1.29 93.87

245.0 5800 1010 3310 249 1055.5 976.1 13.83 65.58 92.48 1.31 93,79
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TABLE A-11. SuUMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOx
EMITTED FOR INTERVALS DURING TEST -- [

HERCULES INCe» RUN 4y INLET HV-12, OUTLEY HV-13, UNIT B 0850-1255 3/7/75

NOX NOX NOX NOX PERCENT PERZENT PERCINT AVERAGE
INTERVAL N ADSURLED  REGEN. EMITTED GF NOX NOX FOR  REDUC. PPM OF
JF JURING DURING DURING DUR ING ADSORBED  REGEN, OF NIX NOX EMIT,
CYCLE INTERVAL INTERVAL  INTERVAL  INTERVAL DURING DUR ING DURING DURING
(4IN) (GRAM3) (GRAMS) (GRAMS) {GRAMS) INTERVAL  INTERVAL  INTERVAL  INTERVAL
GOO B 00000V SOFN RS ED LIPSO D CPSGPE RSN FEONCROOPIOTOTBPIOETEIETIPICOENOIRNO000 00RO UTIROOODONSORIOODOOOOEOGISNIOSTOTS
Ded= 5.0 434245 “273.1 12.00 55,38 98445 0.28 98,72
5.0~ 1240 6054.8 5952 ,8 18.16 83.84 98.32 0.30 98,62 46
12,0~ 25.0 11326.1 11034.8 51.87 239,43 97.43 0.46 97,89 13
25.0- 35,0 8335.0 8107.5 35.16 162.28 97.62 0.42 98.05 63
35,0~ 40,0 387044 3779.5 16.18 14.70 97.65 0.42 98.07 58
4243= 504 1756.5 15747 32,37 149,40 97.66 0.42 98,07 58
5040~ 55,0 4003.6 3911.9 16.32 75.34 97.71 0.4l 98.12 59
55,0~ 6040 417640 4081,2 16.84 77.96 97.73 0.40 98,13 61
63.0- T0.0 8026.2 184744 35.54 143,26 97.77 0. 44 98,22 64
T0.0- 75.0 3293.3 3210.8 18.51 63.91 97.50 0.56 98,06 67
75.3- 83 2538.4 2457.1 18.46 62.89 96,80 0.73 97.52 67
80.0- 82.0 349.0 8l7.4 7.23 24433 96428 0.85 97.13 64
82.0- 85.0 1196.1 1150.4 10.43 25420 96.18 D.87 97.06 62
8540~ 93,2 198%.) 1908 o4 16.26 55,28 96,39 0.82 97.21 58
9.0~ 97,9 273444 2641.2 21.59 13.66 96452 0,79 97.31 55
97.0-100.0 1209.9 116646 8.52 34,71 96,43 v.70 97.13 52
100.0-110.9 673645 656440 30,03 142445 97444 0,45 97.89 56
11).)-1135.0 5358.9 5253.6 18.71 86460 . 98.03 0.35 98,38 61
11.0-120.9 6217.0 6092.2 22.26 102.5¢ 97.99 0.36 98435 80
120.0-130,0 12742.9 12437.9 S4ul4 250.83 97.61 3,42 98.03 98
13J.3-137.0 3063.2 8807.9 44.70 207.58 97.22 V.49 97,71 115
137.0-145.0  10442.3 10117.6 57,53 267.15 96.89 0.55 97.44 129
145.2=152 40 649541 627042 39.84 185,02 96.54 0.61 97.15 144
150.0-160.9 12751.2 1226247 86435 402.09 96.17 D.68 96.85 156
16).)-166,9 1223.9 69)5.7 56414 262.09 95,59 0.78 96,37 169
1656.3-175.  10002.2 9493.8 88.46 ©12.97 94.99 0.88 95.87 177
175.0-18J.0 5421.9 513846 49.98 233.31 94,78 0.92 95,70 180
18).0-190.,0  11325.5 10727.6 105.23 492.62 94,72 0.93 95,65 190
190.,0-205.0 18035.8 17038.6 174.92 823.22 a4l 0.97 95, 44 210
205.0-2134) 606446 570442 63,03 297.35 94.06 1.04 95.10 227
210.0-220.3 1117646 10430.5 130.50 615.67 93.32 1.17 9449 235
220.0-235.0 15679.3 14533,7 199.91 945,65 92469 1.28 93,97 240

235.0-245.0 10475.6 969247 136433 646455 92,53 1.30 93,83 246
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TABLE A-12. CumuLATIVE NO, MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 4

HERCULES INCas RUN &y INLET HV-12, OUTLET HV-13, UNIT B 0850-1255 3/7/75

4 L AVGe AVGe
TIME TaTAL TITAL NOX TOTAL NOX NOX | 4 PPM
INTD NOX NOX USED FOR NOX REDUCS REDUC. REDUC. OF
CYCLE IN ADS. REGEN, EMIT. Due TO OVE 10 OF NOX
(MIN)  (GRAMS) (GRAMS) (GRAMS) {GRAMS) ADS. REGEN, NO X EMIT.
QG 0PI SO P S0 0R DL 008000000200 0000000RPRC0ERNNIIERNOIRENRPRRB0ORPRSE00C00RCEERITONSIGOIOTIIBDOOTS
5.2 4340.5 4273.1 12.0 55.4 98.45 0.28 98,72 43
12.0 10395.3 10225.9 30.2 139.2 98.37 0.29 98.66 45 .
25.0 21721.4% 21260.7 82,0 378.7 97.88 0.38 98.26 59
35.0 3002643 29368.2 117.2 540.9 97.81 D.39 98.20 60
4)e)d 33596.7 33147.7 133.4 615.6 97.79 0.39 98.18 60
50.9 41653,.2 40722.5 165.7 765.0 97.77 0.40 98.16 59
5549 4565649 4463444 182.1 840.4 97.76 0.40 98.16 59
6)ed 49832.3 48715.6 198.9 918.3 97.76 0.40 98.16 59
700 57859.0 56563,0 234.4 1061.6 97.76 0.2l 98,17 60
750 61152,.3 59773.8 25340 1125.5 97.75 0.41 98. 16 60
8J.0 63690.7 62230.9 271.4 1188.4 97.71 0.43 98.13 61
82.0 64539.7 63048.3 218.7 1212.7 97.69 D.43 98.12 61
8540 65735,.8 64198.8 289.1 1247.9 97.66 0.44 98.10 61
9).0 67715,.3 66107,2 309%,.3 1303,2 97.62 De45 38.08 61
97) 13452.2 68T48.4 326.9 1376,9 97.58 0.46 98.05 60
100.0 71662.1 69515.0 335%.5 1411.6 97.56 D.47 98.03 60
11).2 78398.6 76479.1 365.5 1554.0 97.55 0.47 98.02 60
11549 83757.5 81732.7 384.2 1640.6 97.58 D.46 98.04 60
12).0 89974,5 87324.9 40645 1743.2 97.61 0e45 98.06 61
130.0 102717.4 1092262.8 460.6 1994.0 97.61 0.45 98.06 64
137.0 111777.6 1090170.7 505.3 220146 97.58 De45 98.03 67
1454) 122213.9 119188.3 562.8 2468.7 97.52 Q.46 97.98 70
153.0 128715.0 12545846 602.7 2653.8 9T.47 0.47 97.94 13
1600 1+4l466.2 137721.3 689.0 3055.8 97.35 0.49 97.84 78
loos0 148690.1 144627.0 74502 3317.9 97.27 0.50 97.77 82
175.0 153690.3 154125.8 833.6 3730.9 97.12 0.53 97.65 87
18)+3 1lo4ll2.2 159264.4 8Y3.6 3964.2 97.05 0. 54 97.58 90
1902 175437.7 169552.0 9838 445648 96.90 Q.56 97.46 95
20543 193474.5 187030.6 1163.8 5280.0 96467 0.60 97.27 104
21).9 199539.1 132734.9 1226.8 5577.4 96459 0.61 97.20 107
223+ 210715.7 203165.3 1357.3 6193.1 96.42 0.64 97.06 113
23540 226395.0 217699.1 15572 7138,.,7 96.16 0.69 96485 122

245.0 236870.6 227391.8 1693.5 7785.3 96.00 0.71 96.71 127



TABLE A-13., SUMMARY OF CALCULATED NOx MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 5

HERCULES INC.y RUN Sy IWLET HV=12, OQUTLET HV-13, UNIT A 1255-1658 3/7/75

..."[g—

MASS MASS MASS MASS 2 T ]
TIME FLOW FLUW FLOw FLOW REDUC, REDUC,
INTD INLET REGENe  INLET  OUTLET RATE RATE RATE RATE OF NOX  OF NOX  REDUC,
CYCLE FLIW FLOW CONC CONC . IN ADS « REGEN. EMIT,. DJE T) DUE TO JF
41 (SCFv) (SCFM) (PPM) {(PPM} {G/MIN) (G/MIN} (G/MIN) {G/MIN) ADS. REGEN. NIX
CROOOGRN CPIOD 0T T0000000C000000000000000008000 0000000000000 000 000300008000 CC0000R0PRERLILCEEREIROENIDRROEERAIOINREIOINERS
0.0 5809 1010 3310 249 1055.5 976.1 13.83 65.58 92.48 1.31 93,79
3.2 5575 1015 3330 150 1020.7 974.7 8,37 37.61 95,50 0.82 96432
5.0 5575 1010 3350 140 1026.8 983.9 T.77 35.14 95,82 0.76 96,58
9.0 5575 101 3200 129 960.9 941,.3 T.16 32.38 95,97 0.73 96.70
13.0 5650 1230 3080 146 956.8 91l.4 8.27 37,09 95,26 0,86 96.12
1540 565) 1025 2960 189 919.5 860.8 10.65 48,06 93,61 1.16 94,77
17.0 5650 1020 2760 235 857.4 T84.4 13.18 59,82 91,49 1.54 93,02
20,0 5675 1020 2410 180 752.0 695,.8 10.09 46.07 92.53 1. 34 93,87
2343 5675 1020 2340 106 730.1 697.1 Se.94 27.13 95 .47 0.81 95,28
30.0 5675 1025 2180 72 680.2 657.7 4,06 18.41 95.70 0.60 97.29
35.0 5700 1025 2040 61 639.3 620.2 3.44 15.68 97.01 0.5% 97.55
41,0 5700 1025 2069 52 64546 629.3 2,93 13,37 97.48 0.45 97.93
5040 5700 1025 2090 49 655.0 639.6 2.76 12,59 97.66 0.42 98.08
6540 5725 1029 209V 54 657.9 640.9 3.03 13,97 97,42 0.46 97,88
80.0 5725 1020 2050 6l 64543 6261 3,42 15.78 97.02 0.53 97,55
850 5652 1020 2150 64 667.9 648,0 3.59 16,29 97.02 0.5% 97.56
9540 5625 1220 2260 75 699.0 675.8 4,21 18. 99 96.68 0,60 97,28
102.2 5625 1020 2340 80 723.7 699.0 4e49 20.26 95.58 0.62 97.20
113.) 545) 1915 2340 81 701.2 676.9 4.52 19.75 96,54 0.64% 97.18
115.0 5459 1020 2320 85 69542 669.7 4,77 20,70 96.34 0.69 97,02
121.) 54590 13290 2290 85 686.2 660.7 4,77 20.70 95,29 0.69 96.98
125.2 545) 1320 2260 86 677.2 651.4 4.82 20,95 96419 0.71 96.91
143, 54590 1220 2250 92 67442 646.6 5.16 22,41 95,91 0,77 96.68
143,90 5450 1020 2250 95 6764.2 645.7 5.33 23,14 95.78 0,79 96457
155.9 5450 1020 2220 99 665.2 635.6 5.55 24,11 95.54 0.83 96,38
163,) 5459 1720 2150 105 64442 612.8 5.89 25.57 95412 0.91 96.03
179.90 5450 1220 2160 110 647.2 614.3 6.17 26.79 94.91 0.95 95,86
185.0 5590 1020 1890 114 571.5 537.1 6439 28.08 93,97 1.12 95,09
193.9 5500 1020 2090 115 632.0 597.2 6445 28,33 94,50 1.02 95,52
20).9 5550 1320 2200 120 671.3 634.7 6.73 29.89 94 .55 1.00 95.55
235.2 5559 1320 2200 125 671.3 63342 7.01 31.13 94,32 1.04 95,36
211.0 5500 1020 2200 129 665.3 62643 7.23 31.77 Y414 1.09 95.22
215.0 5525 1020 2200 130 668.3 628.8 729 32.20 9%.09 1.09 95.18
230.0 5550 1020 ° 2260 134 689.6 648.7 7.51 33,37 94,07 1.09 95.16
235.0 5550 1020 2300 138 T0l.: 659.7 Te 74 34,37 94 .00 1.10 95.10
243.0 5550 1020 2310 140 104.9 66242 7.85 34,87 93.94 1.11 95,05
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TABLE A-14, SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOx
EMITTED FOR INTERVALS DURING TEST -- 5

HERCWES INC.y RUM 5, INLET HV~-12, OUTLET hv-13, UNIT A 1255-1658 3/7/75

NUX NOX NOX NOX PEKCENT PERCENT PERCENT AVERAGE
INTEZRVAL IN AJISURBED REGEN,. EMITTED OF NOX NOX FOR REDUC. PPM OF
JF JURINS DUPING DURING DURING ADSORBED REGEN. OF N3X NOX EMIT.
CYCLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DURING
(MIND (5AMS) {GRAaMS) {GRAMS) (GRAMS) INTERVAL INTERVAL INTERVAL INTERVAL
(A A AR A A ARl X N IR R N I Y A N R Y Y X R R R Y N R R RN N RN T NP RN N RIS RN N R RS AT R A Y R R R 4]
0.0~ 3.0 3114.4 292643 33.30 154.78 93,96 1.07 95,03
3.0- 5.0 2047.6 1958.7 l16.15 72.75 95.66 0.79 96+45 145
5= 9.0 4015.4 385045 29.88 135,03 95,89 0.7% 96,64 135
9.0- 13.0 3875.3 3705.5 30.86 138.93 95.62 0.80 96. 42 138
13.0- 15.0 1876.3 1772.2 18.92 85.15 94.45 1.01 95,46 168
15.0- 17.0 177649 1645.2 23.83 107.88 92.59 1.34 93.93 212
170~ 20.0 2414.0 2220.3 34.91 158.84 91.97 145 93.42 207
20,0~ 23,0 2223.1 2089.3 24.06 109.80 93.98 1.08 95,06 143
23,0~ 30.0 453642 4741.8 35,01 159.38 96.06 0.71 96. 77 89
3)e)= 3540 3298.8 3159449 18,74 85.22 96,85 0.57 97.42 66
35.0- 4l.0 3854.8 374845 19.10 87.14 97.24 0.50 9T T4 57
410 5040 5852.6 5710.2 25.061 116.82 97.57 Dot 98.00 51
5).0- 65.0 9846.5 9603.8 43.42 199.23 97.54 0. 44 97.98 52
65.0- 3042 977346 9502.1 4837 223.12 97.22 0.49 9T.72 57
8)ed- 854D 3282.9 3185.2 17.53 80.18 97.02 0.53 97.56 62
85,0~ 9240 6834.2 661848 38.98 176441 96.85 0.57 97.42 69
9340~10249 4973.3 4811.5 30.42 137.36 96.63 0.61 97.24 78
102.0-110.0 5699.5 5503 .4 36.03 160.03 96.56 0.63 97.19 80
11J.0-115,9 349049 336646 23.22 101.14 96444 De67 97.10 83
115.)~121.0 4144.1 3991.3 28.60 124.22 96.31 0.69 97.00 85
121,0-12%.0 272648 262+43 19.18 83.30 96.24 0.70° 96,95 86
125,30-140.0 1J135.6 9735.6 T4.87 325.16 96425 074 96.79 89
14J.2-148.0 5393,7 5169.5 41.95 182.19 95.084 0.78 96,62 94
143.90-155.0 4683.,0 44845 38.U8 165.38 95.65 J.81 96.47 97
153,0-163.0 5237.9 4993.3 45.76 198.75 95.33 0.87 96.21 102
163.0-173.0 4522.2 429447 42,20 183.28 95.01 0.93 95.95 108
17).)-185.9 914).3 863540 94,22 4l1.5¢ 94.47 1.03 95.50 112
185,0-199.0 3008.9 2835.7 32.11 141.02 94425 1.07 95.31 115
192.9-20240 651647 615%.7 65,90 291.07 94.52 1.91 95.53 118
200.0-205.0 335646 3169.7 34,35 152,55 G4.43 1.02 95, 46 123
20340-211.0 4009.3 3778.3 42.73 188.72 94.23 1.07 95.29 127
211.9=21540 2667.2 251042 29.05 127.95 94.11 1.09 95.20 130
215.0-230.0 10184.5 958l.6 111.04 491.81 94.08 1.09 95.17 132
23).2-23542 3478.7 3271.2 38.14 169.36 94.04 1.10 95.13 & 136

235.0-243.0 562649 5287.6 62.36 276.96 93.97 111 95,08 139



TABLE A-15. CUMULATIVE NDX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX'
EMITTED DURING TEST -- 5

HERCULES INCey RUN 54 INLET HV=12» OQUTLET HV=-13, UNIT A 1255-1658 3/T/75

£ 4 AVGe. AVGe
TiME TITAL TOTAL NOX TOTAL NOX NIX 4 PPM
INTD NIX NOX USED FOR NOX REDUC. REDUC,. REDUC . OF
CYCLE IN ADS. REGEN. EMIT, DUE T3 DUE TO OF NOX
(MIN)  (GRAMS) (GRAMS) (GRAMS) (GRAMS) ADS,. REGEN. NOX EMITe
GO B S S 0000 00RCCIB 00D 0P 0CINNICEENNOROETERODBERCLETORERDORTINEBORDENOENCODEPIOPOIORIPIOIINES

3.0 3114.4 2926.3 33.3 154,.8 93.96 1.07 95.03 201
5.0 5161.2 48E5.0 49.4 227.5 94.63 0.96 95.59 179
9.9 9177+ 8735.5 79.3 36246 95.19 0.86 96.05 159
13,2 13052.7 12441.0 110.2 501.5 95.31 0.84 96. 16 153
15.0 14929.0 14213.3 129.1 586.6 95.21 D.86 96,07 155
17.0 16705.9 1585844 152.9 694.5 94.93 0.92 95. 84 lel
20.0 19119.9 18078.7 187.8 853.4 94.55 0.98 95. 54 168
23.0 21343.0 2016840 211.9 963.1 94449 0.99 95449 165
3.0 26279.2 24909.8 246.9 1122.5 94.79 0.94 95.73 147
35.0 29578.0 23104.6 26546 1207.7 95.02 0.90 95.92 136
4le) 33432.3 31853.1 284.8 1294.9 95.28 0.85 96.13 124
50.0 3928544 37563,3 310.4 14117 95.62 0.79 96441 111
63,2 49131.3 47167.1 353.8 1610.9 96,00 0,72 96472 97
8.9 53905.4 5560942 402.2 1834.1 96.20 0.68 96489 89
85.0 62183.3 59854.4 419.17 1914.2 96425 0.67 96.92 88
95.J 69322.5 66473.2 458.7 2090.6 96.31 0.66 96,97 86
102.0 74001.3 T1284.7 489.1 2228.0 96.33 0.66 96,99 85
1132 79701.3 76788.1 525.1 2388.0 96.34 0.66 97.00 85
115.2 83192.2 83154.7 54843 2489,2 96.35 0.66 97.01 85
121.) 87336.3 8414640 576.9 2613.4 96435 0.66 97.01 85
12542 90063.1 8677TU.3 596.1 2696.7 96.34 0.66 97.01 85
143.0 100198.3 96505.9 671.0 3021.8 96.31 .67 96.98 85
148.) 105592.4 101675.5 712.9 3204.0 96.29 0.68 96497 "86
155,0 110287.4 106160.0 751.0 3369.4 96.26 0.68 96.94% 86
163.0 115513.3 111153.4 796.8 3568.2 96.22 0.69 96.91 87
172.0 120038.5 115448,.1 839.0 3751.5 96.18 0.70 96. 87 88
185.0 129179.3 124083,1 933.2 4163.0 96.05 0.72 96.178 90
132.) 132188.2 126918.9 96543 4304.0 96,01 0.73 96. T4 90
200,0 138704.3 133078.6 1031.2 4595,1 95.94 074 96.69 92
20540 142061.5 136248.3 1065.5 4747.6 95.91 0.75 96.66 92
211,0 146071.3 140026.6 1108.3 4936.4 95.86 0.76 96. 62 93
215.0 148738.4 142536.8 1137.3 5064.3 95.83 0.76 96460 9%
23).) 158922.9 152118.4 1248.4 555641 95.72 0.79 96450 97
235.0 162401.6 155389.6 1286.5 57255 95.68 0.79 96447 97
243.0 168028.5 160677.2 1348.9 6002.% 95.62 0.80 96.43 99
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TABLE A-16. SUMMARY OF CALCULATED NOy MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- b

HERCULES INCey RUN 69 INLET HV-12, OUTLET HV=13, UNIT A 1400-1754 3/11/75

MASS MASS MASS MASS £ 4 3

TIME FLOW FLOW FLOW FLOW RZDUC. REDUC.

INTD INLET REGEN. INLET OQUTLET RATE RATE RATE RATE OF NOX OF NOX REDUC.
CYCLE FLOW FLOW CONC, CONC. IN ADS . REGEN. EMIT. DUE TO OUE TO JF
{MIN) (SCF4) (SCFMm) {PPM) (PPM] (G/MIN} (G/MIN)} (G/MIN} {G/MIN) ADS. REGEN. NIX

000 C SO NNCR RO ERG000 COERNINNENNERNRO000080000008000000 00003090 RAICCNI0CORNEOCERRIPNINEIINEREOISIIPIOORNSIOIIINTS

0.0 3159 1030 1150 8 199.2 197.8 0.45 0.93 99.30 0.23 99.53
15.) 42590 1035 1060 11 24747 245,1 0.63 1. 9% 98,96 0.25 99.21
20.0 4300 1035 890 10 21044 208.0 0.57 1.80 93,88 0.27 99.15
3 435) 1030 750 10 179.4 177.0 0.57 1.83 93,67 0.32 98.98
35.0 4359 1030 120 8 172.2 170.3 0.45 1.46 98.89 0.26 99.15
4540 435) 1030 710 -] 169.8 168.4 0.34 1.10 99.15 0.20 99.36
5J.0 435) 1030 710 6 169.8 168.4 0.34 l1.10 99.15 0.20 99.36
6340 4350 1039 710 9 169.8 167.7 0.51 1.64 98.73 0.30 99.03
6540 435) 1039 710 9 169.8 167.7 0.51 1.64 98,73 0.30 99.03
15.0 4359 1030 710 10 169.8 1l67.4 0.57 1.83 98,59 0.33 93.93
8).0 435) 1930 630 10 162.6 160.2 0.57 1.83 98.53 0.35 93.88
2.0 5202 1925 800 10 228.7 22549 0.56 2.30 98.75 0.25 99.00
95 .9 5175 1025 880 11 250.4 247.3 0.62 2,51 98,75 0.25 99.00
105 5175 1025 97 14 276.0 272.0 0.79 3.19 98.56 0.29 98.84
110.0 5175 1025 1020 14 290.2 286,.,2 0.79 3.19 98.63 0.27 98.90
12).9 5239 1925 119 15 340,2 335.9 0.85 3,44 9B.74 0.25 98.99
1254 523) 1025 1230 16 351.7 347.1 0.90 3,67 98.70 0.26 98.96
135.0 529 1025 1260 18 360.2 35541 1.01 4.13 98.57 0.28 98.85
14240 5299 1025 1267 16 360.2 355.7 0.90 3.67 93.73 0,25 98,98
19).0 5209 1025 1200 20 343,.1 337.4 1.13 4.59 98,33 0.33 98.66
16549 523) 1325 1150 21 328.8 322.3 . 1.18 4.82 98.17 0.36 98,53
172,90 5209 1925 1150 21 328.8 322.8 l.18 4.82 98.17 0.36 98.53
18).0 520) 1025 1140 24 325.9 319.1 1.35 5.51 97.89 0.41 98.31
195.9 5175 1025 1140 25 32444 317.2 le4l 5. 70 97.81 0.43 98.24
293, 5175 1025 1150 29 327.2 319.0 le63 6,62 97.48 0.50 97.98
214 5175 1225 1150 29 327.2 319.0 1.63 6.62 97 .48 0.50 97.98
22549 5175 1025 1130 29 321.5 313.3 1.63 6,62 9743 0.51 97.94
233D 5175 1025 1110 29 315.8 307.6 le63 6.62 97.39 0.52 97.90

234.0 5175 1025 1090 29 310.1 301.9 163 6,62 97.34 0.53 97.87



TABLE A-17. SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 6

HERCULES INCes RUN 6, INLET Hv=12, OUTLET Hv-13, UNIT A 140D0-1754 3/11/75

NOX NGX NOX NOX PERCENT PERCENT PERCENT AVER AGE
INTcRVAL IN ADSURBED REGEN. EMITTED OF NOX NOX FOR REDUC. PPM OF
JF DURINS DURING DURING DURING ADSCRBED REGEN. OF NJX NOX EMIT,.
CYCLE INTZRVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING OURING
{MIN) {GRAMS) {GRAMS} {GRAMS) (GRAMS) INTERVAL INTERVAL INTERVAL INTERVAL
OO PEI RSB 0882008802000 8 000003 0000000000000 080 0000000000003 0 0003000000000 000800 CERRCRGIICGEROIITROIIPORPRIIICOGOSTTYS
0.9~ 15.0 335145 3321.8 8.99 21.58 99.11 0,24 99. 36
15.0- 2040 1145.3 1132.9 2.99 9,35 98.92 0.26 99.18 10
2).3- 3242 1949, 1925 .2 5.68 18.10 98,78 0.29 99.07 10
30.0- 35,0 873.9 868 .2 2.55 8,21 98.78 0.29 99.07 9
3540 45.0 1710.1 1693.3 3.96 12,78 99.02 0.23 99.25 7
4540 50.0 843,1 841.9 1.70 5.48 99.15 0.20 99,36 6
5Jed- 60 1698.1 1630,.2 4425 13,69 98.94 0.25 99.19 7
6).)- 65.0 849.1 83843 255 8,21 98.73 0.30 99.03 9
85.0- 75,0 1698,1 1675.4 538 17.34 98.66 Q.32 98,98 9
TS5 eu= B8Jed 831.1 8l9.2 2.83 9.13 98.56 0.34 98.90 10
8J.d- 9002 1955.8 1930.5 5465 20,60 98.66 0.29 98. 95 10
93.0- 9540 1197.8 1182.8 2.96 12.01 98.75 0.25 99.00 10
954)-105.9 2631.9 259643 T.04 28,52 98.65 0.27 98.92 12
105,0-110.0 141545 1395.6 3.94 15.97 98459 028 98,87 14
1).)-12043 3152.2 3110.9 8.17 33.19 98.69 J.26 98.95 15
12043-12%.0 1723.7 1707.6 4.37 17.79 98.72 0.25 98.97 15
125.9-135.0 3559.5 35109 9.58 39.02 98463 0.27 98,90 17
135.J3-14042 13)1.2 1776.9 4.79 19.51 98.65 0,27 98.92 17
14J.0-150.0 351546 3465.2 10.14 41,32 98.54 0.29 98.83 18
15)43-1065.J 533941 49511 17.33 70,59 98426 0.34 98,60 21
165.0-170.0 164349 1613.9 5.92 24,10 98.17 0.36 98.53 21
170.9-189.0 327346 3209.3 12.68 51.65 98.03 0.39 98.42 23
18J.0-195.9 4877.2 47724 20.71 84,10 97.85 0.42 98, 28 24
195.,0-200.0 162349 1590.5 T.61 30.89 97.64 047 98.11 27
20ueJ-21049 3272.1 3i89.6 16434 66.17 97.48 0+50 97.98 29
212.0-225,0 486544 47417 24451 99,26 97.46 0.50 97. 96 29
2234372390 159344 155241 817 33.09 97441 0.51 97.92 29

230.0-234.0 1251.9 1218.9 6.54 26447 97.36 D.52 97.89 29



_9€_

TABLE A-18. CuMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 6

HERCULES INCer RUN 6¢ INLET HV-12, OUTLET Hv-13, UNIT A 1400-1754 3/11/75

b3 4 AVG, AVG.

TIME TaTAL TOTAL NOX TOTAL NOX NOX 4 PPM
INTD NOX NOX USED FOR NO X REDUC. REDUC. REDUC. OF
CYCLE IN ADS. REGENS EMIT. buE 10 DUE TO OF NOX

{4IN)  (GRAMS) {GRAMS) (GRAMS) (GRAMS) ADS. REGEN. NOX EMIT.

(LA R I T N N N Y R Y N Y N R NP RN Y N Y N Y N R R N NN Y A A R Y NN NN Y SN TN Y Y ]

\ 15.0 3351.5 3321.8 8,1 2146 99.11 0.24 99.36 10
2) ) 449647 4454.7 1.1 30.9 99.07 0.25 99.31 10
30.0 6445,7 6379.9 16.8 49.0 98.98 0.26 99.24 10
35.9 T324.6 724841 19.3 57.2 98.95 0.26 99.22 10
4540 9)34.7 894l.4 23,3 70.0 98.97 0.26 99.22 9
53.J 9383.7 9783.3 25.0 755 98,98 0.25 99.24 9
6.0 11581.8 11463.4 29.2 89.2 98.98 0.25 99.23 9
65,0 12430.9 12301.7 31.8 9Te 98.96 0.26 99,22 9
T5.9 14129.) 13977.1 37.1 114.7 98,93 0.26 99.19 9
8J.0 14960.1 14749643 40.0 123.9 98.90 0.27 99.17 9
9).2 16916.9 16726.8 45.6 144.5 93.88 0.27 99,15 9
95.9 18114.7 17909.6 48.6 156.5 98,87 0.27 99.14 9
10549 20746.5 20505.9 55.6 185,0 98.84 0.27 99.11 9
il)ed 22162.1 2190146 59.6 2uled 98.82 0.27 99.09 10
129.9 25514.3 25012.4 67.7 234,2 98.81 0.27 99.07 10
12549 2704442 26720490 72.1 252.0 98.8) Q.27 99.07 10
135,90 30603.5 30230.9 8l.7 291.0 98.78 0.27 99.05 11
13049 3230447 32007.8 8645 310.5 98.77 0.27 99.04 11
13).) 35921 .4 35472.9 96.6 351.8 98.75 0.27 99.02 12
10543 4096J.4 40424901 114.0 42244 98.69 0.28 98.97 13
171340 426044 42038.0 119.9 44645 98.67 D.28 98.95 13
18J.0 4587847 4524742 132.6 498,.1 98.63 0.29 98.91 14
195,92 57755.2 5¢019.6 153.3 582.2 98455 0.30 98.85 15
20J49 52384,.1 5161042 160.9 6l3.1 98.52 0.31 98. 83 15
210.) 5565642 54799.7 177.2 679.2 98.46 D.32 98.78 16
225,90 60521 .6 59541.4 201.7 778.5 98.38 0.33 98.71 17
233.0 62115.0 61093.5 209.9 Bll.6 98.36 0.34 98.69 17

23449 6336649 62312.4 2164 83840 98.34 034 98,68 17
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HERCULES INCo.» RUN 7,

TiME
INTQ
CyCie
(MIN)

BOPOOL 000000000000 00000 ENnEctetistolsevostncsoitontniIsRoostessoionccootnoltistiotooisriosnsoodoetrvssodiescssnesinossessdeny

J.J
1.0
7.0
12.0
20.0
2540
38,0
43.0
4849
53,0
794
80.0
844)
83.0
9343
193.0
10340
11349
133.0
133.0
143.0
153.0
163.,)
173.0
173.9
183,9
1944
193.)
203.0
29340
213.0
22340
229.0
233.0
2424)

TABLE A-19. SUMMARY OF CALCULATED NOx MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW

INLET
FLIW
(SCFM)

431)
4300
4300
4300
4300
4300
4300
4300
4330
4330
433)
4300
4300
430D
4390
4330
4300
4329
4309
4329
4300
4339
43))
4300
4325
4325
4325
4325
4325
4325
4850
5225
5225
5225
5200

AND CONCENTRATION DATA FOR TEST -- 7

INLET HV-12,

REGEN,
FLUW
(SCFM)

1025
1025
1025
1025
1025
1225
1925
1925
1325
1025
1025
1925
1325
1225
1029
1029
1020
1020
1920
1020
1020
1920
1729
1020
1320
1020
1020
1020
1020
1920
1015
1020
1020
1020
1020

INLET
CINC .
{(PPM)

1959
1910
2030
2080
2100
2059
2100
2150
21T
2250
2650
2690
2170
2710
2690
2750
2600
2480
2290
2300
2280
2240
226
2320
2350
2390
2280
2330
2210
2190
2190
2160
2280
2740
27490

OUTLET Hv-13,

OUTLET
CONC.
(PPM)

78
48
54
58
68
68
46
46
46
46
50
50
49
52
61
61
62
6l
59
59
60
62
64
70
71
72
T
16
78
18
76
75
81
92
95

MASS
FLOW
RATE
In
{G/MIN)

461.0
451.6
479.9
491.8
496.5
484.7
49645
508.3
513.0
531,9
62645
636.0
654.9
640.7
636.0
650.2
6147
58643
541e4
543.8
539.0
529.6
53443
548.5
558.8
568.3
54242
5541
525.5
520.8
584.0
620.5
655.0
787.1
783.4

MASS
FLOW
RATE
ADS.
(G/MIN)

442.6
440.2
46742
478.0
480.4
468.6
485.6
49T7.4
502.2
521.1
614.7
624.1
643.3
628.4
621.5
635.7
603.0
571.9
527.5
529.8
5<4.9
514.9
519.2
531.9
541.9
551.2
5246
536.0
50740
50242
56347
599.0
631.7
7607
75602

UNIT B 1002-1404 3/12/75

MASS
FLOW
RATE
REGEN.
(G/MIN)

4440
2.71
3.04
3.27
3.83
3,83
2459
2459
2.59
2.59
2,82
2.82
2.76
2.93
3.42
3.42
3.48
3,42
3.31
3.31
3.36
3.48
3,59
3.93
3.98
4.04
4.15
4. 26
4437
437
4024
4.21
4.54
5«16
5,33

MAS S
FLOW
RATE
EMIT.
(G/MIN)

14.05
8.64
9.72

10. 44

12.24

12.24
8.28
8,28
8.28
8.28
9.00
9.00
8.82
9.36

11.0V

11.00

1l.18

11.00

10.64

10.64

10. 82

11.18

11.54

12.62

12.90

13.08

13445

13.81

14.17

14,17

16.02

17.34

18.73

21.27

21.83

REDUC.
OF NOX
DJE TI

ADS.

96.00
97.49
97.34
97.21
96.76
95.68
97.81
97.86
97.88
97.96
98.11
98.14
98.23
98.08
97.73
97.78
97.62
97.54%
97.42
97.43
97.37
97.23
97.17
96.98
95.98
96.99
95475
96.74
96.47
95.44
96,53
96.53
95.45
96.64
96,53

4
RECUC.
OF NOX
put 10
REGEN.

0.95
0.60
0.63
0.66
0.77
0.79
0.52
0.51
0.51
0.49
0.45
o. bb
0.42
0.46
0.54
0.53
0.57
0.58
0. 61
0.61
0.62
0.66
0.67
0.72
0.71
0.71
0.77
0.77
0.83
0.84
0.73
0.68
0.69
0.66
0.68

RZDUC.
JF
NOX

96.95
98.09
97.97
97.88
97.53
97.47
98.33
98,37
98,39
98.44
98.56
93.58
98,65
98454
98.27
98.31
98.18
98.12
98.03
98B.V4
97.99
97.89
97.84
97.70
97.69
97.70
97.52
97.51
97.30
97.28
97.26
97.21
9M.le
97.30
97.21
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TABLE A-20., SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 7

HERCULES INCao RUN Ty INLET HV-12, OUTLET HV-13, UNIT 8 1002-1404 3/12/75

NOX NOX NOX NOX PERCENT PERCENT PERCENT AVERAGE
INTZRVAL IN ADSJRBED REGEN. EMITTLD OF NOX NOX FOR REDUC . PPM OF
JF DURING DURING DUR ING DUR ING ADSORRED REGENS OF NJX NOX EMIT.
CYCLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DURING
(MIN) (5R4MS51) {GRAMS) (GRAMS) ({GRAMS) INTEKVAL INTERVAL INTERVAL INTERVAL
BV OGETAINRBD0E RGP CRNITICISODNDOR PRI NSO ODRN 2000080000002 00000000000 0CR000000SLS PRI ICRIOBDERPGRSOLIDERNS
Jed= 1.0 45643 44l.4 3.55 11.34 96.74 0.78 97.51
leO= 74 279445 2722.1 17.24 55.10 97.41 0.62 98.03 51
T«0- 12.0 2429,2 236340 15.78 50442 97.27 0.65 97.92 56
12.0- 20.0 3952,9 3833.8 28.40 90.75 96.99 0.72 97. 70 63
209~ 25.0 2452.9 2372.5 19.16 6l.22 96.72 0.78 97.50 68
25.0- 38.3 6377.,4 6202.2 41.76 133,43 97.25 0.65 97.91 57
38.0- 43.0 2512.0 2457,.6 12.96 41.41 97.84 0.52 98.35 46
43,0~ 43.0 255343 2499.,0 12.96 4l.41 97.87 J¢51 98.38 46
43.0~ 58.0 5224.9 51161 25.92 82.83 97.92 0.50 98.41 46
58 .0~ 78.0 11584.6 11357.6 54.10 172.86 98.04 0447 98.51 48
T3.9- 83.) 1262.5 1238.8 5.64 18,01 98.13 0.45 ! 98.57 50
80.0- 84.0 258147 2534.9 l1l.l6 35.65 98.19 0.43 98.62 49
84.0~ 88.0 2591.2 2543 .4 11.38 36.37 S8.15 Deds 98.60 50
83,0~ 98.9 6383.3 6249.8 31.76 101.82 97.91 0.50 98,40 57
93.)-103.0 3215.3 3143.2 17.10 55.00 97.76 J.53 98.29 61
103.)-108.9 3162.1 3089 .4 17.24 55,45 97.70 0.55 98.25 62
103,0-118.0 6005.1 5859.7 34.49 110,91 97.58 0.57 98.15 62
113.90-133.) 3457.9 824542 50447 162.31 97.48 0.60 98.08 60
133.9-1338.9 2712.9 264342 16.54 53.20 97,43 0.61 98. 04 59
133.0-148.0 541440 5273.4 33.37 107.30 97.40 0.62 98.02 60
143.0-153.0 2671.6 2599.4 17.10 55.00 97.30 0.64 97.94 61
153.0-163.0 5319.5 5170.5 35.33 113.61 97.20 0.66 97.86 63
163.3-173.0 5414.9 525546 37.517 120.83 97.07 0.69 97. 77 67
173,0-178.9 2763.3 268447 19.77 63.81 96.98 0.71 97.69 71
173.0-138340 2817.9 2732.9 20.05 64.96 96.98 0.71 97.69 71
183.0-194.0 6137,.9 591648 45.03 145,92 96.87 0.74 97.61 73
194.0-1938.0 2192.5 2121.1 16.82 54.51 96.75 0.77 97.51 75
193.J-2034 2699, 2607 .4 21.59 69.96 96.61 0.80 97.41 77
203,9-208.0 2615,7 2523.0 21.87 70.87 96.45 D.84 97.29 78
203.2-213.0 2761,9 26649 21.5% 75.50 96.49 0.78 97.27 77
213.,0-223.0 6022.5 581345 4224 166.82 96.53 0.70 97.23 75
223,0-229.0 382645 3692.1 26425 108,20 96449 0.69 97.17 78
229.0-238.0 6489,.6 626640 43,66 179.99 96.55 0.67 97.23 86

23840-242.0 3141.0 ©3033.9 20.97 86,21 96459 0.67 97.26 93
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TABLE A-21. CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 7/

HERCULES INC.s RUV 7y INLET HV-12, OUTLET HV~13, UNIT B 1002-140¢ 3/12/75

% 4 AVGe AVGe
TIME TITAL TOTAL NOX TOTAL NOX NOX 4 PPN
INTD NOX NCX USED FOR NIX REDUC. REDUC. REDUC. OF
CYCLE IN ADS. REGEN. EMIT. DUE TO DUE T2 OF NJOX
{MIN)  (GRAMS) {GRAMS) (GRAMS) ({GRAMS) ADS. REGEN. NOX EMIT,
POBBOUS S0 PP RE0PCE0N 020060080 000CISETP000CC0RC00IRRENT00RCREE0RCsIocaonsitasrensaOOROEOIEPOIERDE
led 45643 44144 3.6 11.3 96.74 0.78 97.51 63
7.0 3250.38 3163.5 0.8 664 ?7.32 0.64 97,906 53.
12,2 5680.) 5526.6 3646 116.9 97.30 0. 04 97.9¢ 54
20.90 9632.9 9360.4 65.0 207.6 97.17 0.67 97.84 58
2540 12085.8 11732.8 84.1 268.8 97.08 0.70 97.78 60
38.0 18463.2 17935.1 125.9 402.3 97.14 0.08 97.82 59
43.0 20975.2 20392,.7 138.9 443,7 97.22 066 97.88 57
43.0 23528.5 223891.6 151.8 485.1 97.29 0.65 97.94 56
53.0 28753 .4 28007.8 177.7 567.9 97.41 0.62 98.02 54
78.3 40338.9 39365.4 231.8 740.8 97.59 0.57 98.16 53
8).3d 4150%.5 4760442 237.5 758.8 97.61 0.57 98,18 53
B4.0 %4182.2 43139,.1 248.6 19444 97.64 0.56 98.20 53
8d .42 46773.4 45682.6 260.0 830.8 97.67 0.56 98.22 52
93.0 53155.7 51932.3 291.8 932.6 97.70 0.55 98. 25 53
103.0 56372.1 55075.5 308.9 987.6 97.70 0.55 98.25 53
108.) 59534.2 53165,0 32641 1043.1 97.70 0.55 98.25 54
113.0 65539,3 6402446 36046 1154.0 97.69 0.55 98.24 S54
133.9 73997.2 72269.8 41l.1 1316.,3 97.67 0.56 98.22 55
133.9 76710.1 T4913.0 427.6 1369.5 97.66 0.56 98.21 55
143.0 82124,1 801486.3 461.0 1476.8 97.64 0+56 98,20 55
153.0 B84795.7 82785,.8 478.1 1531.8 97.63 0.56 98.19 56
163.0 90115.1 8795643 513.4 1645.4 97.60 0.57 98,17 56
173.2 95529,.,2 93211.9 551.0 1766.3 97.57 0.58 98.15 57
178.0 98297.5 9585646 570.8 1830.1 97.5%6 0.58 98.14 57
183.0 101115.3 9862945 590.8 1895,0 97.5% 0.58 98.13 57
19+.0 107223.1 10454643 635.9 2040.9 97.50 0.59 98.10 58
198.0 109415.5 106667.4 652.7 2095.5 97.49 0.60 98.08 59
293.0 112114.5 109274.8 67443 216544 97.47 0. 60 98.07 59
208.0 114730.3 111797.8 69642 223643 97.44 0.61 98.05 60
21340 117492,.2 114462.7 T17.7 2311.8 97.42 0.61 98.03 60
223.0 " 12351447 1202176.1 159.9 2478.6 97.38 0.62 97.99 61
229.0 127341.2 12396842 78602 2586.8 97.35 0.62 97.97 61
238.0. 133830.8 130234.2 829.8 276648 97.31 0.62 97.93 63

242.0 13697149 133268.1 850.8 2853.0 37.30 062 97.92 63
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TABLE A-22, SUMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 8

A

HERCULES INCey RUN By INLET HV-~12, OUTLET HV-13, UNIT A 1404~1806 3/12/75

MASS MASS MASS MASS % 3 4
TIMZ FLOW FLOW FLOW FLOW REDUC. REDUC.
INTD INLETY REGEN, INLET JUTLET RATE RATE RATE RATE OF NOX QF NOX REDUC.
CYCLE FLOA FLOW CONC. CCNC . IN ADS . REGEN. EMIT, DJE T0 OUE TO oF
N (SCFY) (SCFM) (PPM) (PPM) (G/MIN) (G/MIN} (G/MIN} (G/MIN) ADS. REGEN. NJX
SO P S 008008000000 000800 000080 000800000000 ERRORIRPRRLNNORIRINIINORORROIPIBINTRRRCLRINROLOPR0CCEP OO RICEELNOROIIESTIICIIOGIDY
d.2 5200 1020 2740 95 783.4 756.2 5.33 21.83 96+53 Q.68 97.21
249 5209 1320 2730 50 780.5 76642 2.80 11.49 98,17 0.36 98,53
5.0 505) 1320 2720 45 755.2 142.7 2.52 9.97 98,35 0.33 98.68
11.0 505) 1020 2630 56 T30.2 714.7 3.1% 12.41 97.87 0.43 98.30
150 505) 1220 2480 16 68B.6 667.5 4,26 16.84 95.94 0.562 97.55
1d.0 5052 1020 2440 84 677.5 654.2 4.71 18.61 96456 0.70 97.25
2643 5025 1020 2350 58 649.3 633.2 3.25 12.77 97.53 0.50 98.03
31.0 5059 1020 22790 49 630.3 6l6.7 2.75 10.86 97.84 0.44 98.28
41.0 5050 1020 2340 46 649.7 636.9 2.58 10.19 98.03 0.40 98.43
45.0 5059 1029 2380 45 660.8 648.3 2.52 9.97 98.11 0.38 98.49
5640 5050 1229 2350 45 652.5 640.0 2.52 9.97 98.09 0.39 98.47
T72.9 535) 1220 2289 51 633.1 618.9 2.86 11.30 97.76 0.45 98.21
76.0 50590 1020 2270 51 630.3 6lé.l 2.86 11.30 97,75 0.45 98.21
8540 52590 1J20 2349 56 649.7 634,2 3.14 12.41 97.61 0.48 98.09
i0l.0 5075 1220 2410 61 672.5 655.4 3.42 13.60 97.47 0.51 97.98
115.0 5025 1920 2520 70 6962 676.9 3.93 15.41 97.22 0.56 97.79
131.0 5025 1320 2520 71 69642 676.6 3.98 15.63 97.18 0.57 97.75
136.,0 5025 1020 2460 72 679.7 659.8 4.04 15.85 97.07 0.59 97.67
14540 5025 1029 2180 75 60243 581.6 4021 16,52 96.56 0.70 97.26
1540 5025 1020 2060 T6 559.1 548.1 4e26 16.74 926.31 0.75 97.06
luled 5025 1020 2050 78 26604 544.8 4.37 17.18 96.20 0.77 96.97
17649 5025 1020 2050 84 5664 543.2 4.71 18.50 95.90 0.83 96.73
192.92 5025 1920 2040 91 56346 538.5 5.10 20.04 95.54 0.91 96 .44
196.2 5025 1329 226) 91 5091 544.0 5.10 20.04 95.58 0.90 96.48
20040 5025 1020 2190 96 60541 57845 5.38 2le.14 95.62 0.89 96,451
216.0 5009 1929 2540 e 6983 669.1 5094 23,20 95.83 0.85 96.68
22140 4975 1020 2590 114 70845 677.3 6.39 24.79 95.60 0.90 96.50
22740 4975 1020 2560 120 700.2 66744 6473 26.09 95431 0.96 9%6.27
23540 4975 1020 2150 121 58841 555.0 6.79 26431 96.37 1.15 95.53

242.0 4975 1020 2310 121 631.9 598.8 679 264,31 9476 1.07 95. 84



TABLE A-23. SummarY oF NO, MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION oF NO,
EMITTED FOR INTERVALS DURING TEST -- 38

HERCULES INCey RUN 8y INLET HV-12, OUTLET HV=-13, UNIT A 1404-1806 3/12/75

NOX NOX NOX NOX PERCENT PERCENT  PERCENT AVERAGE
INTZRVAL N ADSORBED  REGEN. EMITTED OF NJX N3X FOR  REDUC. PPM OF
aF DURING DURING OURING DURING ADSORBED  REGEN. GF NOX NOX EMIT.
CYCLE INTERVAL INTERVAL  INTERVAL  INTERVAL DUR ING DUR ING DURING DURING
(MIN) {GRAMS) (5RAMS) (GRAMS) (GRAMS) INTERVAL  INTERVAL  INTERVAL  INTERVAL
GOS0 0 NP0 09000000 0TCLINDITUROIEOR000PEON00OREIENLIOIOEBINIERNOSNOOROEOOIIREEPOROOECRoentiRteniInoEs NIt REROISIISGOIESES
0.0 2.0 1563.9 1522.6 8.13 33.32 97.35 0.52 97.87
20- 5.) 2303,6 2263.4 T.99 32.19 98,26 0.35 98.60 48
5.0~ 1149 4456, 4 437243 16.99 67.14 98,11 0.38 98,49 51
11.0- lo.0 3547.1 3455.4 18.51 73.12 97,42 0.52 97.94 66
1640- 18,0 1366.1 1321.6 8.97 35,45 96475 0.66 97.40 80
1340~ 2640 5307.0 514946 31.85 125.54 97.03 0.60 97.63 71
2543~ 3142 3198.9 3124.8 15.00 59.07 97.68 0,47 98.15 53
3l.0- 41.0 6402.0 626841 26.64 105.25 97.94 0.42 98,36 48
41ed- 4640 327643 321342 12.76 50,41 98.07 0.39 98.46 46
45,0~ 5640 6565.6 644146 25.24 99,71 98.10 0.38 98.48 45
S6.0- 72,3 1028%.4 10071.2 43,07 170.17 97.93 0.42 98435 48
12.3- 7640 252647 2470.0 11.44 45.20 97.76 0.45 98,21 51
T6.0- 8640 6400.0 6251.4 .30.00 118.5¢4 97.68 0.47 98,15 54
8040-10142 9916.4 9672.1 49.21 195.06 97.54 0.50 98.03 59
10l.0-110.0 10265.2 9992.5 55,10 217.60 97.34 0.54 97,88 65
115.0-131.0  10433,5 10151.3 59,31 232,86 97.20 0.57 97.77 70
131.3-136.0 34397 3340.9 20.05 18.72 97.13 0.58 97.71 72
136.0-14640 6407.7 6206.7 41,22 161.85 96.83 0.64 97,47 74
1404,3-15440 4685,7 4518.9 33.87 133.00 9%.44 0.72 97.16 76
15440-161.) 3674.3 3825.4 30,23 118.69 96.25 0.76 97.01 17
161.0-17640 8495.7 816040 68414 261.54 96.05 0.82 96.85 81
176.0-192.0 9039.9 8653.1 78.51 308,28 95.72 0.87 96459 87
192.0-19040 2265.5 216449 20.41 80.15 95,56 0.90 96446 91
195.3-20640 58710 561247 52,44 205.89 95,60 0.89 96.49 93
206.0-21640 651646 6238 .3 56404 221.67 95.73 0.87 96. 60 101
21640-221.0 3516.8 3366.0 30.84 119.96 95,71 0.88 56459 110
221.0-227.0 422641 4034.1 39,37 152,65 95,46 0.93 96,39 117
227.0-23640 5797.5 5500.9 60,82 235.83 94.88 1.05 95.93 120

23642-242¢0 365%.9 3461.3 40.71 157.87 94.57 leld 95,69 121
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TABLE A-24, CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 8

HERCULES INC.y» RJUN 8y INLET HV-12, OUTLET HV-13, UNIT A 1404-1806 3/12/75

T k 4 AVG. AVG.

TiMe TITAL TOTAL NOX TOTAL NJX NOX T PPN
INTD NOX NJX USED FIR NOX REDUC. REDUC. REDUC. OF
CvCLE IN ADS. REGENS EMIT. puz T0 DUE TO OF N3 X

(41N} (GRAMS) {5R4AMS) (GRAMS) (GRAMS} ADS . REGEN. NOX EMIT,

OGNV L BRIV 200008000300 0000 8000008000000 0880000 000800000 RPN ST RETOOBIETIBOEY

2.0 1563.9 1522.4 8.1 33.3 97.35 0.52 97.87 72
5¢) 3867.5 3785.9 l6.1 65.5 97.89 O.42 98,31 58
1.0 8323.9 8158.1 33.1 132.7 98.01 0.40 98441 5%
164 11870.9 11613.6 51«6 205.8 97.83 0.43 98.27 58
13.) 13237.) 12935.2 60.6 261,.2 97.72 0.46 98.18 60
26 o9 1854409 13064.8 2.4 36648 97.52 0.50 98.02 63
31.) 21742.3 212V9.6 107.5 425.8 97.55 0.49 98.04 62
4l .0 28142.8 27477.7 134.1 531.1 97.64 0.48 98.11 58
4643 31419,2 306%9.8 146.8 581.5 97.68 O0.47 98.15 57
56.0 37985.7 37132.5 172.1 681.2 97.75 0.45 98,21 55
12.) 4827T0.1 47203.6 215.2 851.4 97.79 D.45 98.24 53
To e 50796,.8 49673.6 22646 896.6 57.79 0.45 98.23 53
8o.0 57196.8% 55925,1 256.6 1015,.1 97.78 0.45 98.23 53
1019 oTi13,.1 65537.2 3d5.8 121042 97.74 0.46 98.20 54
llo.9 T1378.4 15589,7 360.9 1427,8 97.69 0.47 98.15 55
1312 8732143 8574140 42002 166046 97.63 0.48 98.11 57
136.9 91261.5 89081.9 44ve3 1739.4 97.61 0.48 98.09 58
142D 97671.3 95298.6 48l.5 1901.2 97.56 0.49 98.05 59
1540 102357 49807 .4 51544 2034.2 97.51 0.50 98.01 60
loled 106531.3 103632.8 54546 2152.9 97.46 0.51 97.98 60
175 11482743 111792.8 613.7 242044 97.36 0.53 97.89 62
19240 12336649 12044640 692.2 2728,7 97.24 0.56 97.80 K13
19640 125132.% 122610.9 112.1 280d8.9 97.21 0.56 97.77 65
205) 1322123.% 123223.6 765.1 3014.8 97.14 0.58 97.72 66
21640 138522.2 134461.9 821.7 323644 97.07 059 97.66 68
22140 142)36.8 137827.8 852.6 3356.4 97.04 0+60 97.64 69
22T.0 146262.9 141861.9 891.9 3509.1 96,99 0.61 97.60 70
23540 15206044 147362.8 952.8 3744.9 96.91 De63 97.5% 72

2642.0 155720.3 150824.1 993.5 3902.8 96.86 De 64 97. 49 73



...€~|7—

HERCULES INCey RUN 9,

TIME
INTD
CYCLE
(MIN)

B0 0000 0000000000000 0000r0 100000 0tsradrticrcsitencntorsstotnisttcsentnssttsiscecstasssnsacsns

Jed
13.0
18
22.0
25 .0
2843
3249
37.3
4349
534
73.)
8.0
8l.J
83.0
8242
do.0
8749
83.9
93,0

103 .0
103.)
12U.0
12549
132.0
14240
15J.9
1832
175.)
132.0
1324)
183.2
13440
19).0
195.9
20549
21)0
21l1.0
213.0
214.0
21542
21640
2170
213.)
219.0
2239
22540
23340

TABLE A-25. SUMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 9

INLET HV-23, OQUTLET HV-13 UNIT B 1017-1503 3/13/75

INLET
FLOW
(SCFM)

433)
4300
4300
4309
3159
314)
3340
3040
3040
3040
5030
5175
365)
3650
3625
3625
3525
6102
6250
5829
5825
5325
58))
5839
5775
5775
5752
5825
5802
587)
5820
5809
5820
$825
58)9
5800
6350
6352
6375
4325
4325
4325
4325
4325
4325
4325
4325

RIGEN,
FLUW
{SCFM)

133y
1030
1230
1030
1030
1030
1030
1330
1039
1930
1935
1035
1939
1030
1030
1030
1030
1015
1020
1049
1035
1035
19735
1030
103)
1035
1030
1330
1030
1230
1030
1030
1030
1030
1930
1030
1915
1015
1015
1065
1065
1065
1065
1065
1065
1065
1065

INLET
CUNC
(PPM)

1880
1900
1860
1860
1810
180y
1770
1740
1750
2050
1850
1660
1669
1500
1480
1360
1450
1447
1840
2940
2890
3020
3120
3360
3440
364D
3810
3860
3990
3900
4290
4370
4120
4170
3980
3790
3790
3810
3750
3360
3240
323)
3260
2600
2600
3080
3290

OUTLET
CGNC o
(PPM)

40
45
50
58
55
52
45
39
38
32
31
30
30
30
30
30
30
30
30
44
45
54
56
64
716
81
91
108
115
118
119
119
126
134
146
150
150
150
150
152
151
151
186
T4
149
150
148

MASS
FLOW
RATE
IN
(G/MIN)

444,.,5
449,2
439, 7
439,.7
303,5
300.9
295.8
290.8
292.5
342.6
508.6
472.3
333.1
391.0
295.0
271.1
281.0
485,3
632.3
937.5
G25.6
9672
994,9
1071.5
1092.3
1155.8
1204.5
123642
1272.4%
1243, 7
1368.0
1393.6
1313.8
1335,5
1209.2
1208.6
1323.2
1330.2
1314.4
799.0
770.5
768.1
T75.2
61843
618,3
732.4
782.3

MASS
FLOW
R&TE
ADS'
(G/MIN}

435,.0
438.6
4279
42640
294,73
292.2
288.3
284.3
286.2
337.3
50041
463.8
327.1
295.0
289,49
265.1
27542
475.2
622.0
92345
911.2
94949
977.1
1051.1
1068.1
1130.0
11757
1201.0
1235.7
1206.1
1330.1
1355.6
1273.7
1292.06
122240
1160.8
1270.8
1277.8
1261.8
762.8
13445
732.2
131 .0
600.7
582.4
69647
T4T.2

MASS
FLOW
RATE
REGEN.
(G/MIN}

2.217
2455
2.83
3.28
3,11
2,94
2.55
2.21
2.15
l.81
l.76
l.71
l.70
1.70
1.70
1.70
1,70
l.67
l.63
2,52
2,56
3.07
3.19
3.62
4.32
4.61
5.15
6.12
6.51
6.68
6.7%
6.74
T.14
T.59
8.27
8.49
8,37
8,37
8437
8,90
8.84
8.84
10.89
4.33
8,72
8.78
8061

MASS
FLOW
RATE
EMITa
(G/HMIN}

Tel9
8.09
8,99
10,43
6.11
5.75
4.97
4.31
4.20
3.54
6.76
6.83
4.32
4.32
4.28
4. 28
4,12
8.39
8.63
11.52
11.85
14.22
14.67
16.78
19.83
2l.11
23.62
28,47
30.16
30.95
3i.21
31.21
33,04
35.33
38.29
39.34
44.00
44.00
44,21
27.24%
27.07
27.07
33.34
13.26
26.71
26.89
26.53

4
REDUC.
OF NJX
DJE TO

DS,

97.87
97.63
97.31
96.88
96 .96
97.11
97.46
97.76
97.83
9B .44
98,32
98.19
984,19
98.00
97.97
97.79
97.93
97.93
98437
98.50
98.44
98.21
98.21
93.10
97.79
97.77
97.61
97.20
97.12
95.97
97.23
97.28
95.94
96.79
95,33
95.04
95.04
96.06
96 .oo
95,48
95.34
95433

94.29.

97.15
9‘.27
95.13
95.50

2
REDUC.
OF NOX
put 79
REGEN,

0.51
0.57
0.64
0.75
1.03
0.98
0,86
0.76
0.74
0.53
0.35
0.36
0.51
0.56
0.58
0.63
0.60
Q.34
Q.27
0.27
0.28
0.32
0.32
0.3%
0.39
0.40
0.43
0.49
0.51
0.54
0.49
0.48
0.54
0.57
0.65
0.70
0.63
0.63
0.64
1.11
1.15
l.15
1.40
0.70
l.41
1.20
l.11

3

REDUC.
JIF
NOX

93.38
93.20
97.96
97.63
97.99
98.09
93,32
98,52
98.56
98,97
98,67
98,55
98.70
98,56
98,55
98.42
S8.54
98.27
93.64
98.717
98.72
98.53
98,53
98.43
98.18
93.17
98.04
97.70
97.63
97.51
97.72
97.76
9T.48
97,35
96.98
96.75
96,67
95.69
96.64
96459
96.49
96,48
95.70
97.85
95.68
96.33
96.61



TABLE A-25. SUMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 9 (CONTINUED)

HERCULES INC., RUN 9, INLET UV=23, OUTLET itv-13 UNIT B 1017-1503 3/13/75

MASS MASS MASS MASS 3 T 4
TIME FLOW FLOW FLOW FLOMW REDUC. REDUC.
INTD INLET REGEN. INLET OUTLET RATE RATE RATE RATE OF NOX OF NJX REDYC.
CYCLE FLOW FLOW CONC « CONC . IN ADS. REGEN. EMIT,. DJE TJ DUE TJ JF
(LIS }] {SCEM) (SCFM) {PPM) (PPM) (G/MIN) (G/MIN)  (G/MIN) (G/MIN) ADS. REGEN. NJX
PO B VOISO 0080000000 00000 8000080000 000808000008 060089 B 00RlicRiit 00l OBPRRERNOROROERARRPOIOILIIALEREIS SORIPOELLREGBRGNOESS
235,90 4325 1065 3640 149 865.6 830.1 8.72 26,71 95.91 1.01 96,91
24).) 4325 1Jde65 3630 151 863,2 827.3 8.84 27.07 95.84 1.02 96.86
24440 4325 1965 3090 158 T340 697.2 9.25 28,32 9 .89 1.26 9%.15
24049 4325 1065 3080 160 132.4 694.4 9.37 28.68 94.81 1.28 96.08
25).0 4325 1J65 3470 166 825.1 785.7 9.72 29.75 95,22 1.18 96,39
25549 6125 1190 4050 174 1363.9 1305.3 11.38 47.21 95,70 0.83 96,54
263.) 6125 1200 4“260 189 1434.6 1371.0 12.47 5l1.18 95.56 0.87 96.43
26440 6125 1140 4220 194 1421.1 1355.8 12.16 53.17 95.40 0.86 96,206
26640 6975 1065 2859 195 951.9 866.8 1l.42 53.71 93.16 1.20 9%.36
26740 6075 1035 2850 200 951.9 885.1 11.38 55. €2 92.98 1.20 94,18
272.0 6050 1025 2560 201 851.6 T84.7 11.33 55.53 92.15 1.33 93.48
283.0 6225 1225 2160 192 739.3 67346 10.82 54.89 91.11 l.46 92.57

283.0 6225 1025 2060 188 705.1 640.7 10.59 53.75 90.87 1.50 92.38
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TABLE A-26. SuUMMARY OF NOX MASS LOADING, AVERAGE
CONTROL EFFICIENCY AND AVERAGE CONCENTRATION
OF NOX EMITTED FOR INTERVALS DURING TEST -- 9

HERCULES INCes RUN 9, INLET HV-23, OUTLET HV-13 UNIT 8 1017-1503 3/13/75

NOX NOX NOX NOX PERCENT PERCENT PERCENT AVERAGE
INTZRVAL In AU SURRED Re GEN, EMITTED OF NOX NOX FOR REDUC. PPM OF

JF JURINS DURING DURING DURING ADSO:BED REGEN OF NOX NOX EMIT.
CYCLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DUR ING DURING DURING

(MIN) (GRAMS) {GRAMS ) {GRAMS) {GRAMS) INTERVAL INTERVAL INTERVAL INTERVAL

GOP POL S50 080800000000 OINBOARS B CINRISOICINICIOBRIOVRNI0BO0000CICIPPOPOOEETICOR00RCRORCEIIINIAOOIDIOROEOCEPIROITSTS
Jod= 13.0 5808.3 567842 31.29 99,33 97.75 0.54 98.29 43
13.,U- 18.0 2222.4 216642 13.45 42.70 9747 0.61 98.08 47
18,0~ 22.0 1759.0 1707.9 12.23 38.83 97.10 .70 97.79 54
2249- 26.0 1486,.5 1440.7 12.80 33.07 96.91 0. 86 97.78 57
26,0~ 28.0 605 586,5 6,06 11.86 97.04 1.00 96.04 54
23.)- 32.) 1193.4 1161.0 10.99 21.44 97,28 0.92 98.20 48
32.0- 37.0 1466.7 1431l.6 11.89 23.21 97.61 0.81 98. 42 42
37.0- 432 17572 1711l.4 13.08 25.53 97.79 .75 98454 39
43.0- 5840 4763.6 467548 29.73 58,02 98.16 0.62 98,78 35
58.0- 73,2 638442 6280.1 26,82 77.21 - 98.37 Do42 98,79 31
73.0- 78.0 2452,2 2409 .6 8.68 33,97 98.26 0.35 98.61 30
78.9~ 8l.V 1208.2 118643 5.11 16.73 96.19 Oe42 98. 62 30
8l.J3- 83.) 634,2 622.1 3.40 8.64 98.10 0.54 98.64 30
83,0~ 85.0 59640 584.0 3,40 8.60 97499 057 98.56 30
85,0~ 86.) 283.0 277.0 1.70 4.28 97.89 0.60 98.49 30
86.0~ 87.0 27640 270.1 1.70 4,20 97.86 0. 62 98. 48 30
87.0- 83.0 383.2 375.2 1.69 6.25 97.93 [ PY 1 98.37 30
83.9- 93.) 2794.0 2743.1 8,39 %2.54 98.18 0.30 98,48 30
93,0-103.9 7849,2 7727.5 20499 100.71 98,45 0.27 98. 72 37
103.,3-103.) 46578 458647 12.69 58.42 98.47 0.27 98. 75 45
10840-120.2 11356.7 1116644 33,80 156,44 98.32 0430 98. 62 50
12J.,0-125.9 49054+ 4817,.5 15.65 72.23 98.21 0.32 98,53 55
125.3-130.J 5166.1 5070.4 17.03 78.64 98.15 0.33 98.48 60
130.0-145.0 16228.1 15894.0 59.46 274459 97.94 0.37 98, 31 70
145,0-150.0 562)e1 5495,.4 22.28 102.34 97.78 J40 98.18 78
15).0-1063e9 11801.4% 11528.9 48.81 223,63 97.69 0. 41 98.11 86
162.0-175.9 18305,5 178303 §4.52 390.66 97.40 Qe46 97.87 100
175.0-182.0 6271.5 609%3.4 31.57 146.58 97.16 0.50 97.66 111
182.0-182.0 251641 244l.8 13.20 61.11 97.05 De52 97.57 116
182.)-183.) 1325.9 1268.1 6,71 31.08 97.11 0.51 97.62 118
183.0-184.0 1380.8 1342.9 6,74 31.21 97.25 0.49 97. 74 119
1844019060 8122.2 7887.8 4l.62 192.76 97.11 051 97.63 123
199,90-195.0 6623.4 6415.6 36.81 170.93 96.86 0.56 9T.42 130
195.,0-205.0 13023.5 * 1257642 719.28 368.09 96.56 0.61 97.17 140
205.0-210.) 6194.5 5958.5 41.91 1.4.07 96.19 0.68 96.87 148
210.0-211.0 12659 1215.8 8.43 4l.67 96.04 0.67 96,71 150
211.3-213.0 2653 .4 2548.7 16.74 88.00 96.05 Q453 96,68 150
213.0-214.0 1322.3 1269.8 8.37 44.10 96,03 0.63 96,66 150
21+.0-21540 1056.7 1012.3 8.64 35.72 95.80 0.82 96.62 151
215.0-216,0 T84, 7 T48,.7 8.87 27.15 95.41 lel3 96, 54 151
215.0-217.0 169.3 733.4 8.84 27.07 95,33 l.15 96.48 151
217.0-21840 T71.6 731.6 9,87 30,20 94,81 1.28 96.09 168
213.0-219.0 696.7 665.8 7.61 23.30 95.56 1.09 96466 130
219.0~220.0 618.3 591.8 6.53 19.99 95.71 1.06 96.77 111
220,0-225.9 3376.7 3198.9 43.77 133.98 94.74 1.30 96.03 149
22549-23040 378649 3609.7 43.62 133,53 95.32 1.15 96047 149

23),0-235.)  4119.8 3943,2 43.48 133.09 95.71 1.06 96.77 148
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TABLE A-26. SUMMARY oOF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 9 (CONTINUED)

HERCULES INC., RUN I, INLET HvV-23, QUTLET HV-13 UMIT 3 1n17-1503 3/13/75

! NOX NOX NOX NOX PERCENT PERIENT PERCEINT AVERAGE
INTZRVAL IN ADSORBED REGEN. EMITTED DF NOX NOX FOR REDJI . PPM OF
SF JURING DURING CURING DURING ADSQ3BED RZIGIN. OF NJX NOX EMIT.
CYCLE INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DUR ING
(MIN) {5RAMS) {GRLMS) (GRAMS) (GRAMS) INTERVAL INTERVAL INTEIVAL INTERVAL
(AR AR YRR NN NN EL A LN R LN I AR RN L NN NN AR A A R NN N R A NS N R A N AR R R I RN NN NN NN E YR NN NN NE YY)
2354024040 $321.9 4l43.06 43,92 134,43 9587 " 1.02 96,89 159
2402440 3196.) 3049.0 36.19 110.77 95.40 lel3 96453 154
244.0~24040 146742 1391.6 18.62 57.00 94.85 1.27 96.12 159
242.0-253.) 3115.1 296J.1 38.18 116,36 95,02 1.23 96.25 163
25140-2554) 547246 522744 52476 192.41 95.52 0.96 96,48 171
252 40-260.0 6995.2 669046 59.064 245498 95.63 0.85 96.48 181
26)e0~26%.0 5711.5 5453.5 49.26 208.70 95.48 0. 86 96435 192
26440-26040 2373.1 2242.6 23.58 106.89 94.50 0.99 95.50 195
265 49-26Te0 951.9 88640 “11.40 54.57 93.07 1.20 94,27 198
267.0-272.0 4508.7 4174.6 56.77 277.38 92.59 le26 93,85 200
272.0-280.0 6363.3 5833.0 88459 441.70 9l.67 139 93.06 196

280.0-283,.0 216645 1971 .4 32.12 162,97 91.00 l.48 92.48 190
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TABLE A-27. CuMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 9

HERCULES INCer RUN 9y INLET HV-23, OUTLET HV-13 UNIT B 1017-1503 3/13/75

2 b4 AVGe AVGe
TiMe TaTAL TOTAL NOX TOTAL N3X NUX 4 PPM
INTD NOX NCX USED FDOR NOX REDUC. REDUC. REDUC, OF
CYCLE IN ADS. REGEN. EMIT. DUE TO OUE TO OF NOX
{4IN)  (GRAMS) (GRAMS) (GRAMS) (GRAMS) ADS. REGEN, NOX EMIT.
........Q....‘.'......'ll....."..l"...'...........'...'.I........'.....C......Q.’...
13.0 58083.8 5678,2 31.3 99.3 97.75 054 98.29 42
18.0 8031.2 T3%4.4 44,7 142.0 97.67 056 98,23 “%
224D 9799.2 9552.3 57.0 180.9 97.57 0.58 98.15 46
26490 11276.7 10993.0 69.8 213.9 97.48 N.62 98.10 47
234D 11581.1 11579.5 75.8 225.8 97.46 D.64 98.10 47
3249 13074.5 12740.4 86.8 247.2 97.45 0.66 98.11 48
37.0 14541.2 14172.0 98. 7 270.4 97.46 0.68 98.14 47
43.2 16291.2 15883.4 111.8 296,90 97.50 0.9 98.18 46
50.0 21u54.8 20559.3 141,.5 354.0 97.65 0.67 98.32 44
730 27438.9 26839.4 168.3 431.2 97.81 Q.61 98,43 41
1849 29591.2 29249.0 177.0 46542 Q7.85 0.59 98, 44 40
81.0 31099.% 37435.,3 182.1 481.9 ¥7.86 0.59 98.45 39
83.) 31733.5 31057.4 185.5 490.5 97.87 Q.58 98445 39
85,0 32329.5 3164l1.4 188.9 499.1 97.87 058 98446 39
8649 32512.5 31918.5 190.6 503.4 97.87 0.58 98,46 39
87.0 32388846 32188.6 192.3 507.6 97.87 0.58 98,46 39
83.0 33271.7 32563,.,9 194.0 513.9 97.87 0.58 98446 39
93.0 36065.7 35306.9 202.4 55644 97.90 V.56 98.46 38
103.0 43914.9 4303444 22344 657.1 97.99 De51 98.50 38
luded 48572.7 47621.0 236.1 715.5 98.04 0.49 98.53 38
120.9 59929.3 58787.5 269.9 872.0 98.09 0.45 98455 40
125490 64834.7 6361540 285.5 944.2 98.10 e b4 98454 41
1330 70020.8 68675.4 302.6 1022.8 98.11 De43 98. 54 42
14342 86228.3 8456%.4 362.0 1297.4 98.08 042 98.50 46
15342 91348.3 90004.8 384.3 1399.8 98.06 V.42 98,48 &7
167.0 103650.2 101593.7 433.1 1623.4 98.02 Det2 98,43 50
1724) 121355.9 119424.1 517.6 2014.1 97.92 De42 98.35 56
18).3 128227.3 125517.4 549.2 2160.6 97.89 0,43 98.31 57
132.0 130743,3 127959.2 562.4 2221.17 97.87 De43 98.30 58
183.3 132049.2 129227.3 569.1 2252.8 97.86 Ne.43 98.29 59
134.0 133430.0 130570.1 575.9 228440 97.86 0.43 98.29 59
19J.) 141552.2 138457.9 617.5 2476.8 97.81 D.4% 98.25 62
195.0 148175.6 144873,6 654.3 2647.7 97,77 D44 98.21 64
205, 161199,1 157449.7 733.6 3015.8 97.67 Va4 98.13 68
21J.0 167393.5 163408.2 715.5 3209.9 97.62 046 98.08 71
2110 168559.5 164624.0 783.9 3251.6 97.61 Ueat 98.07 71
213.0 171312.9 167172.7 800.7 3339.6 97.58 LIy § 98.05 T2
2l4.0 172635.2 168442.5 809.0 3383.7 97.57 0e4? 98.04 73
215.0 173691.9 169454.9 817.7 3419.4 97.56 Ned7 98.03 73
215.0 1iT4476,.6 170203.6 82645 3446.5 97.55 Oe47 98.02 73
21740 175245.9 170536.9 835.4 3473.6 97.54 De48 28402 T4
2130 176017.5 17166845 845.2 3503.8 97.53 0.48 98.01 T4
219.0 176714.3 172334.3 852.9 3527.1 97.52 De48 98.00 14
22).) 177332.5 172926.1 859.4 3547.1 97.52 0.48 98.00 T4
225.0 183709,2 176125.0 903.2 3681.1 97.46 0e50 97.96 76

230.0 18%496.1 176134.7 946.8 381446 97.42 Q.51 97.93 17
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TABLE A-27. CuUMULATIVE NOx MASS LOADING, AVERAGE CONTROL

EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 9 (CONTINUED)

YERCULES INC,, RUN 9, IMLET HV-23, OUTLET HV~13 UNIT B 1017-1503 3/13/75

4 % AVG. AVG.
TiMe TOTAL TOTAL NOX TOorAL NOX NOX 4 PPM
INTD \NOX NOX UsS:D FUR NOX REDUC. REDUC. REDUC. oF
CyCLE IN ADS. FEGENS EMIT. DUE TO DUE TO OF N3X
(MIN)  (GRAMS) {GRAMS) ({GRAMS) (GRAMS) ADS. REGEN. NOX EMIT.
COBOIT SIS SRNISIUENCS ST PRI B RPBEPTIDNTNEPN00RCIIPRONNOREERNIINPOOGNEESNIISRSIOEINEOISQRSTS
2359 18301%.9 183678.0 90,3 3947,.7 $7.38 0.53 97,91 78
2443 192937.3 187821.5 1034.2 4082.1 97.35 Je 54 97.88 79
24443 196133.3 192870.5 loTo.4 4192.9 ~Te32 0.55 97.86 81
24040 19T76J1.) 1922¢2.1 1089.0 %249.9 97.30 0455 97.85 81
253.) 202116.1 195222.2 1127.2 4366.8 97.26 Je56 97.82 82
255.0 206183,7 200449.6 1179.9 4555,2 97.22 0457 97.79 84
20)e.0 213184.7 207149.2 1239.6 480541 97.16 0.58 97.75 86
26940 218396.4% 212593,.7 1288.8 5013.8 97.12 0459 97.71 88
20540 221269.% 214836,3 1312.4 512047 97.09 059 97.69 89
267.0 22222144 215722.3 1323.8 5175.3 97.08 0.60 97.67 90
272,90 226730.1 219896,38 1380.6 5452.7 96499 0.61 97.60 93
28)e) 233)93.4 225729.9 1469.2 589444 96.84 0.63 97.47 96

283.0 235259.9 227701.3 1501.3 6057.4 96479 0.64 97,43 98
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TABLE A-28. SUMMARY OF CALCULATED NOx MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 10

HERCULES INC., RUN 10, INLET HV-23, DUTLET HV-13 UNIT A 1503-1905 3/13/75

MASS MLSS MASS MASS 4 3 3
TIvE FLOW FLOW FLOW FLOW REDUC. RENUC.
INT3  INLET REGEN.  INLET  OUTLET RATE RATE RATE RATE OF NIJX OF NOX  REOUC.
CYCLE FLIW FLOW CONC.  CONCo N ADS. REGEN. EMIT. DUE TO  DUE TO OF
(4IND  (SCF4)  (SCFM)  (PPM)  (PPM) (G/MIND (G/MIN)  (G/MIN) (G/MIN) ADS. REGEN, NOX
V0GOS COCINNINOIIBIOOSIOODOROEOGTS G OO OO POEPOPEON PO OOOP NI SRR CEORRD N NG00 28000008080 0803060 0800000008000 R C0CRPENSEOOPRIDBIOISEOLIOILYS
0.0 0225 1025 2060 188 705.1 6407 10.59 53.75 90.87 1.50 92438
1.0 5925 1125 2060 116 671.1 633.3 6454 31.25 94,37 0.97 95.34
6.0 595) 1025 2510 89 821.1 79240 5.02 24,10 96445 0.61 97.07
7.0 595) 1325 2630 89 860.4 831.3 5.02 24410 96.62 0.58 97,20
12.0 5925 1025 3100 119 1009.9 971.1 6.71 32,06 9.16 0.66 96,83
1+.0 5923 1025 2970 145 967.5 920.3 8.17 39,06 95,12 0.84 95.96
1342 5953 1325 3080 124 1007.6 967.0 6.99 33.58 95.97 0.69 95,67
20.0 5952 1025 2910 95 952.0 920.9 535 25.72 9%, 74 0.56 97.30
21.2 5953 1925 2889 85 94242 914.4 4. 19 23.02 97.05 0.51 97.56
2240 5950 1025 2880 79 94242 91643 4445 21.39 97.26 0.47 97.73
2540 5975 1025 3050 65 1002.0 98046 3.66 17.69 97.87 0.37 98.23
27.0 5975 1925 2980 66 979.0 957.3 3.72 17.96 97.79 0.38 98.17
32.0 60V 1025 24850 56 940.2 921.7 3.16 15.32 98,04 0.34 98437
33,) 621) 1025 2990 56 936.4 967.9 3.16 15.32 98,13 0.32 98,45
34.0 0000 1025 2720 55 897.3 879.2 3.10 15.0¢4 97.98 0.35 98,32
4243 6075 1225 2862 54 955,3 937.2 3.0% 14.99 98.11 0.32 98.43
43.0 6075 1225 3000 51 1002.0 985.0 2.87 14.16 98.30 0.29 98.59
53.9 6075 1025 2850 51 95149 934.9 2.87 14.16 98421 0.30 98.51
51.) 6175 1225 2980 51 995.4 978.3 2.87 14.16 98.29 0.29 98.53
5340 6075 1025 3030 50 1012.1 995 .4 2.82 13.88 98,35 0.28 98463
5743 6375 1025 2910 49 972.0 955.6 2.76 13.61 98,32 0.28 98460
63.0 6975 1025 2960 51 988.7 971.6 2.87 14.16 98.28 0.29 98457
6649 6075 1025 3100 55 1035.4 1017.1 3.10 15.27 98.23 0.30 93.53
6949 6075 1025 3020 59 1008.7 989.0 3.33 16,38 98.05 0.33 93.38
72.0 610) 1025 3110 62 1043.1 1022.3 3.49 17.30 98,01 0.33 98.34
13.) 510) 13225 2860 70 959.2 935.7 3.94 19.53 97.55 0.41 97.96
82.0 6100 1925 2950 76 989.4 963.9 4.28 21.21 97442 0.43 97.86
8+40 6100 1325 290U 78 97246 946.5 4.4 21.76 97.31 0.45 97.76
85.0 5102 1025 3040 79 1019.6 993,1 4.45 22.04 97.40 0.44 97.84
87.0 0015 1025 2990 81 99847 971,46 4456 22.49 97.29 0.46 97.75
9242 6375 1025 2920 85 975.3 946,9 4. 19 23.60 97.09 0.49 97.58
93,0 6075 1025 2940 89 932.0 952.3 5.02 244 Tl 96.97 0.51 97,48
95.4d 6075 1025 2710 96 9)5.2 873.8 5439 26410 95.53 0.59 97.12
98.0 6075 1225 2710 96 905.2 873.1 Se4l 26466 9646 0.60 97.06
102,20 6075 1025 2950 101 985.3 951.6 5469 28,04 95,58 0.58 97.15
117.0 6129 1025 3160 119 1059.8 1019.9 6.71 33,20 95.23 0.63 95,87
132.) 6103 1075 3200 132 1073.2 1029.0 7.80 36,47 95.88 0.73 96.60
137.0 6125 1925 3120 136 1050.7 1004.9 1.66 38.14 95.64 0.73 96437
147.0 6150 1325 3050 142 1031.3 983.3 8.00 40,01 95,34 0.78 96,12
152.0 6152 1725 3060 146 1034.7 985.3 8.23 4l.1% 95,23 0.80 96.02
162.0 6100 1025 3210 159 107646 1023.3 8.96 44,37 95,05 0.83 95.88
16740 6075 1025 3160 165 105545 1000.4 9.30 45,81 94,78 0.68 95.66
173.) 6375 1025 3120 175 10421 983.7 9,86 48,59 94439 0.95 95.34
177.0 6075 1025 3200 179 1068.8 1009.1 10.09 49.70 9%e4l 0.9% 95,35
187.0 60175 1025 3380 196 1129.0 1063.5 11.05 54.42 94 .20 0.98 95,18
188.0 6075 1025 3480 198 1162.4 1096.2 11.16 54.98 94,31 0.96 95.27

19240 6050 1025 3380 208 11243 105541 11.72 57.47 93.85 1.04 9% .89
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TABLE- A-28,

SUMMARY OF CALCULATED NOX MASS FLOW RATES AND

CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW

AND CONCENTRATION DATA FOR TEST -- 10 (CONTINUED)

HERCULES INC,, RUN 10, INLET *v-23

- TIME
INTD INLET REGEN IMLET
CYCLE FLOA FLUIW CUNC.
(MIN) (SCF¥) TSCFM) (PPM)

237.9 6975 1025 3500
211.2 6059 1025 3610
22343 615) 1325 3580
22540 6050 1325 3560
23143 6059 1025 3520
237.0 6050 1035 3600
24240 6052 1025 3520

QUTLET HV-13 UMIT A 1503-1%05 3/13/75

JUTLET
CONC .
(PPM)

230
245
254
258
264
264
268

M&SS
FLOW
RATE
IN

(G/MIN)

I R R I N R R R P NN R N Y Y Y R N R Y N R N R RN X

1169.0
1200.8
1199.8
1134.2
1170.9
1197.5
1170.9

MASS
FLOW
RATE
ADS.

(G/MIN)

1092.2
1119.3
1106.4
1098.4
1083.1
1109.7
1081.7

MASS
FLIOW
RATE
REGEN.
{G/MIN)

12,96
13.81
14,31
14,54
14,88
15.02
15.10

MASS
FLCW
RATE
EMIT,
(G/MIN)

b4

RZ0UC.
OF NOX
oue 10

4DS.

2
REDUC.
OF NOX
Duec 1O
REGEN.

3

REDJC.
OF
N3X

PPN OCICIPINNIEO0ICINN P PO GIINIPIRNSIINREEDS

63,86
67.69
70,18
71.28
T2.94
7279
T4.04

93,43
93.21
92,91
92.75
92.50
92.67
92.39

1.11
1.15
1.20
1.23
1.27
1.25
1.29

9% .54
94436
9%.11
93,98
93,77
93,92
93.68
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TABLE A-29. SuMMARY oOF NOx MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION ofF NO

X
EMITTED FOR INTERVALS DURING TEST -- 11
HERCULES INCes RUN 10, INLET HV-23, OUTLET HV-13 UNIT A 1503-1905 3/13/75
NOX NOX NOX NOX PERCENT PERCENT PERCENT AVEP AGE
INTERVAL N ADSCRSED  REGEN. EMITTED OF NJX NIX FOR REDUC o PPM OF
JF YRING DURING OURING DURING ADSORBED  REGEN. OF NJX NGX EMIT.
CYCLE INTERVAL INTERVAL  INTERVAL  INTERVAL DUF ING DUR ING DURING DUR ING
(MIN) 15334M5) {GRAMS ) {GRAMS) (GRAMS} INTERVAL  INTERVAL  INTERVAL  INTERVAL
......Q.'."l."....ll.'I‘..............l..l‘...'..............l..‘.l......l.'...'......l.I"......-......
.- 1. 688.1 637.0 8.57 42.50 92.58 1.24 93,82 153
1.0- 6.0 3730.5 3563,2 28.48 138.38 95.52 0.77 $6429 102
S.0= 7.0 840, 7 Bll.6 5.02 24,10 96.54 0.60 97.13 89
7.0- 12.0 ©675.6 4505 .9 29.31 140,40 96.37 0.63 97,00 104
12,0- 142 1977.% 1891.4 14.88 71.12 95,65 3.75 96440 132
14.9- 1840 3953.2 3774.6 30.32 145.28 95,55 0.77 96, 32 134
18.9- 2040 1959.6 1887.,9 12.34 59,30 96.3% 0.63 96,97 109
209~ 214 9% 7.1 917.6 5.7 24.37 96.89 0.54 97.43 90
21.0- 22,0 $42,2 915.3 4,62 22,20 97,15 0.49 97, 64 82
22.0- 2540 2915.2 2845, 4 12411 58,62 97.57 Des2 97.99 72
25.0- 27.0 1987.9 1937.9 7.38 35,65 97.83 0.37 98,20 65
27.0- 32.) 4797.9 4697.5 17.19 83.20 97.91 0.36 98,27 61
32,0~ 33.) 96343 944,8 3.16 15.32 98.08 0.33 98.41 56
33,0- 34,0 S4le3 923.5 3.13 15,18 98406 0,32 98, 39 55
3ead- 4240 7410.3 7265.6 244517 120,15 98.05 0.33 98,38 54
42,0~ 48,0 5871.9 576647 17.15 87.46 98.21 0.30 98.51 53
48.¢0- 504U 195+.0 1919.9 5.75 28,32 98,26 0.29 98.55 51
50,0~ 51.0 973.5 95646 2.87 14,16 98.25 0.30 98.55 51
5140~ 53,3 2007.4 1573.7 5.69 28.04 98,32 0.28 98. 60 50
53.3- 57.0 396341 3901.9 1l.16 54.98 98.33 0.28 98.61 50
57.0- 63.0 5882.0 5781 .8 16.91 83.30 98.30 0.29 98.58 50
63.)- 6640 303642 2583.1 8.96 44.15 98425 0.39 98,55 53
65,0~ 6840 204442 20061 6442 31.65 98.14 0.31 98,45 57
6340~ 72,0 4103.5 4022.5 13.64 67.36 98.03 0.33 98.36 61
12.0- 13.) 601548 587440 22.32 110.50 57.79 0.37 98,16 66
73.0- 82.2 3897.2 3799.3 16446 81.48 97.49 0,42 97.91 73
82.9- 3440 196249 1910 .4 6.8 42,97 97437 0.44 97.81 17
84,0~ 35.J 995.1 969.8 4o42 21.90 97.36 0. 44 97.80 78°
8540~ 87.0 201943 196447 9.02 44,53 97435 0445 97.79 80
81,0~ 9243 4935.0 4796 .4 23.39 115.23 97,19 0.47 97.67 83
92.0- 93.0 $78.7 949,6 4490 24416 97.03 0.50 97,53 87
93.3= 9640 2830.3 2739.1 15.47 76,22 96.76 0.55 97.31 91
92.0- 98.) 1813.3 1746.9 10.71 52.75 96.49 0.59 97.09 95
95,0-10240 3781.0 3649.4 22.20 109.40 96452 0459 97411 99
102.0-117.3 15338,7 14786.3 92,99 459,36 96440 0.6l 97.01 110
117.0-132.0 1599840 15366.6 108.81 522.55 96405 0.68 96,73 125
132.0-137.9 5309.8 508447 38,67 186451 95.76 0.73 96449 134
137.0-147.0  10410.1 9941.0 78.33 390.7¢ 95,49 0.75 96.25 139
147.9-152.0 5165.0 4921.6 40.58 202,88 95.29 0.79 96,07 144
152.9-162.0  10556,4 10043.0 85.94 427,53 95,14 0.81 95.95 152
162.0-167.0 5330.2 5059.1 45,65 225,45 94.91 0.86 95,17 162
16743-17343 629248 5952.1 57,48 283.21 94,59 0.91 95,50 170
173.0-177.0 4221.9 3985.4 39.90 196.58 94440 0495 95, 34 177
177.0-1B7.0 10989.0 10362.7 105.67 520.61 94,30 0.96 95,26 188
187.0-18849 1145.7 1079.9 11.10 54,70 94,26 0.97 95,23 197
183,0-19240 4573, 4% 43027 45,76 224489 94408 1.00 95.08 203

192.9-207.0 17209%.2 16105.1 185.13 909.96 93.83 1.08 94.71 219
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TABLE A-29. SumMARY oF NO, MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 10 (CONTINUED)

HERCULES 1NC., RUN 10, INLET Uv-23, OUTLET ilV~13 UNIT A 1503-1905 3/13/75

NEX NOX NEX NOX PERCANT PERCENT  PERCENT AVERAGE
INTER VAL IN ADSORYED REGEN. EMITTED OF NJX NIX FOR REDUZ . PPM OF
aF JURINS. DURING DURING DUR ING ADSORBED REGEN. UF NIX NOX EMIT.
CYlLe INTERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DUR ING
(MIN) {33aM5) (GRAMS) (GRAMS) (GRAMS) INTERVAL  INTERVAL  INTERVAL  INTERVAL
GG OGBSI 0SB RN CNNL AN NOI BEPPPE SN PN DDII PEP S0 ERIDOORSPROENITOETRIROIR NE PV QNI PRGN GOIROOD CGOENOIPOINRES
207.0-217.2  11849,3 1105747 133.85 657.75 93,32 1.13 94,45 237
217.3~2234) 7175.0 6677.0 84436 413,59 93,06 1.18 94,24 250
22340-225.9 237540 220407 28.85 141.46 92.83 1.21 94,04 256
225.3-231.0 1065.2 654443 88425 432,66 92.63 1425 93.88 261
231.0-237.0 7105.1 6578.2 89.70 437.20 92,58 1.26 93,85 264

237.0-24240 59210 547845 75432 367.09 92.53 1.27 93.80 266
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TABLE A-30. CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL

EFFICIENCY AND AVERAGE CONCENTRATION OF NOx
EMITTED DURING TEST -- 10

HERCULES INCey RUN 10, INLET HV=-23, OUTLET Hv-13 UNIT A 1503-1905 3/13/75

13 T AVG. AVG.
TIME TaTAL TOTAL NOX TOTAL NIX NOX 2 PPM
INTD NOX NOX USED FOR NOJX REDUC, REDUC. REDUC . OF
CYCLE IN A0S, REGEN. EMIT. byt 10 DUE TO QF NOX
(MIN)  (GRAMS) {GRAMS) (GRAMS } (GRAMS ) ADS. REGENS NOX EMIT.
VOVWEO OIS0 000000000000000000003RBRCD0CCRERCINIIICIRNRIONIOERNIONIOICEEISEENROORCEOIOCESOINOIPOESIOIEBRNSESD
1.0 68841 637.0 8.6 42.5 92.58 1le24 93.82 153
b0 4418.6 4200,2 3T.4 180.9 95,06 Je 85 95.91 111
7.0 525943 5011.9 42.5 205.0 95.30 0.81 96.10 108
12.0 3534.9 9517.8 71.8 345.4 95.80Q Ve 72 96.52 106
14,2 11212.3 11409,2 86.6 41645 95.78 0.73 96. 50 110
13.0 15802.6 15163.8 117.0 561.8 95.72 0.74 96.46 115
2)4) 17822.1 17071.7 129.3 621.1 95.79 0.73 96.52 115
21.0 18769.2 17689.4 134.4 64545 95.85 0.72 96456 114
2240 L9711l e 18904.7 139.0 667.7 9%.91 C.71 96.61 112
23.0 22627.5 21750.1 151,.2 72643 96.12 Q.67 96,79 107
27.0 24608,.5 23688,0 158,.6 7619 96.26 Q.64 96.90 104
3240 294%6.4% 283485,.5 175.7 845,1 96.53 0.60 97.13 97
33.0 30369.7 29330.3 178.9 860.5 96.58 0.59 97.17 96
34.) 31311.5 39253.8 182.0 875.6 96.62 0.58 97.20 95
42,0 38721.3 37519.4 206.6 995.8 96.89 0.53 97.43 87
4340 44593.7 43286.1 22444 1083.2 97.07 G.50 97.57 83
53.0 465477 45206.0 230.1 1111.6 97.12 0.49 97.61 81
51.0 47521.3 46162.6 233.,0 1125.7 97.14 0,49 97.63 81
53. 4952847 4813643 238.7 1153.8 97.19 0.48 97.67 80
LT.0 53496.8 52038,.2 249.8 1208.7 97.27 0.47 97. T4 78
63.9 59378.8 57820.0 26647 1252.0 97.37 0.45 97.82 15
6640 ©2414.9 60803.1 275.7 1336.2 97.42 0.44 97. 86 T4
63.0 64459,1 628U9,1 282.1 1367.8 97.44 Qe 44 97.88 13
72.0 6836245 65831.7 295.8 1435.2 97.48 De43 97.91 13
13.9 7456944 72795.06 318.1 1545.7 37.50 0.43 97.93 T2
82.J 7846645 T76504.9 334.5 1627.2 97.50 0.43 97.93 72
84.0 80423.6 78415,3 343,2 1670.2 97.50 Deb3 97.92 72
85.) 81424.7 793€5.0 347.6 1692.1 97.49 0.43 97.92 72
87.0 83443,) 81349.8 356.6 1736.6 97.49 0.43 97.92 73
92.0 8837840 8614642 380.0 1851.8 97.47 Qe43 97.90 73
93.0 89356.7 87095.8 384.9 1876.0 97.47 0.43 97.90 73
96.0 92187.4 89834.8 400.4 1952.2 97.45 0.43 97.88 14
9349 93997.8 91581.7 41l.1 2004.9 97.43 0.44 97.87 T4
102.0 97778.8 95231.1 433.3 2114.3 139 Q.44 97.84 15
117.9 113117.5 110017.5 52643 2573.7 97.26 Q.47 97.72 80
132.0 129115.5 125384.1 635.1 3096.3 97.11 0.49 97.60 85
137.0 134425,.3 130468.7 673.8 3282.8 97.06 0.50 97.56 87
147¢) 14483543 140409.7 752.1 3673.5 96.9¢ J052 97.46 90
152.0 150004.4 145331.3 192.7 3876.4 96.89 Ue53 97.42 92
162,90 160556.8 155374.2 876.6 4303.9 96.77 0.55 97.32 96
1672 165687,) 160433.3 924.3 4529.% 96471 0.56 97.27 98
173,0 172179.8 166385.4 98l.8 4812.6 96.63 257 97.20 100
177.9 176401.7 173370.9 1021.7 5009.2 96.58 0.58 97.16 102
187.0 187390.7 180733.6 1127.3 5529.8 96445 0«60 97.05 107
188.,0 188536.4 181813.5 1138.4 5584.5 96.43 0.60 97.04 7

192,0 193109.7 18611642 1184.2 5809.3 96.38 0.61 96.99 109
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TABLE A-30,

(CONTINUED)

CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 10

HERCULES INC., RUN 10, IMLET 'tv-23, OUTLET HV-13 UMIT A 1503-1905 3/13/75
£ 4 AVGe AVG.

TIME T3TAL TOTAL NOX TOTAL NOX NIX k4 PPM
INTD NOX NOX USED FIR NOX REDUC. REDUC. REDUC. OF
CyCLE IN ADS. REGEN. EMIT. pus 10 DUE TO oF NOX
(MIN) 1 GRAMS) (GRAMS) (GRAMS } (GnAMS) ADS. REGEN NIX EMIT.

BOBBVO IR N UEOEEPI T RIIN P RINSRNP RPN NIV PR PURU PP SRR RSO P VRN T RPN CSPOOOVRERNSIREORREN
207.0 21030949 202221.3 1369.3 6719.3 96415 0.65 96,81 117
21T.0 222159.2 213219,.0 1503.2 7377,.1 96.00 0.68 96,68 123
223,0 229334,2 213656.,0 1587.5 T7790.6 95.91 0.69 96, 60 126
22543 231709.3 222160.8 161644 7932.1 $5.88 0.70 96.58 127
23led 23877445 228705.1 170467 8364.8 95.78 0.71 96.50 131
2374) 24587946 235283.3 1794.4 8802.0 95.69 0.73 96.42 1346
24240 25180045 240761.9 1869.7 9169.0 95.62 0.74 96436 137
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TABLE A-31. SuMMARY OF CALCULATED NOX MASS FLOW RATES AND
CONTROL EFFICIENCIES FOR INSTANTANEOUS FLOW
AND CONCENTRATION DATA FOR TEST -- 11

HERCULES INCey RUN 11, INLET HV-23, QUTLET HV-13 UNIT A O711-1114 3/14/75

MASS MASS MASS MASS E T 3
TIME FLOW FLOW FLOW FLOW RZDUC.  REDUC,
INT2 INLET REGENe INLET  OQUTLET  RA&TE RATE RAETE RATE OF NOX OF NOX REDUC.
creLe FLOW FLOW CONC.  CONC. N ADS. REGEN. EMIT. DUE TO DUE TO  OF
(MIN) (SCFM) (SCFM) (PPM) (PPM) {G/MIN) (G/MIN) {G/MIN) (G/MIN) ADS. REGEN. NOX
....I..‘.......‘..............-..I.‘......O.'..-Q“.'.........-...‘Q."..‘...........".0.0..'.‘...'.ll...'.....'
2.0 5590 11720 3340 190 1010.0 952.6 10.66 46.80 94.31 1.05 95.37
3. 5539 1020 3320 90 1004.0 97647 5.05 22.17 97.29 0.5 $7.179
4.3 5539 1015 3360 82 1016.1 991.3 4.58 20,22 97.56 0.45 98,01
640 5539 1015  331v 78 1000.9 977.4 4.35 19.23  9T.64 0.43 98.08
1422 5475 1020 3220 112 969.3 935.6 6.28 27.43 95.52 0.65 97.17
15.0 5475 1920 3220 124 969.3 932.0 6.95 30,37 96.15 0.72 96.87
19.2 5453 1020 3380 101 1012.8 982.5 5,66 24.62  97.01 0.56 97.57
23.0 545) 1020 339 81 1015.8 391.5 4.54 19.73 97,61 0.45 98.06
34, 5475 1920 3290 64 990.4 971.1 3.59 15.68  98.05 0.136 98.42
33.) 5475 122v 3280 61 987.4 969.0 3.42 14.9¢  98.14 0.35 98,49
4943 5415 1020 3260 58 981.3 963.9 3.25 14.21 98.22 0.33 98.55
59,0 54175 1320 3200 58 963.3 945.8 3,25 l4.21 98.19 0.34 98.53
6440 5475 1020 3150 61 - 948.2 929.9 3.42 14.94  98.06 0.36 98.42
79.0 5457 1020 3120 79 934.9 911.2 4.43 19.24  97.47 0.47 97.94
9442 5475 1029 3110 95 936.2 907.6 5.33 23.27  95.95 0.57 97.51
97.0 54175 1020 3100 99 933,2 903.4 5.55 26.25  96.81 0.59 97.40
10949 5475 1920 3100 114 933,2 898.9 6439 27.92 95,32 0.69 97.u1
124.0 5475 1029 3130 128 942,2 903.7 7.18 31.35 95,91 0.76 95,67
139.0 54175 1220 3090 141 930.2 88747 1.51 34,54 95.44 0.85 96.29
15443 5475 1920 308D 156 927.2 860.2 8.75 38,21 94.94 0.94 95,438
160.0 5450 1020 3060 164 91649 867.8 9.29 39.95 94,64 1.00 95,64
16942 5425 1929 3060 178 912.7 859.6 9.98 43,11 94.18 1.09 95,28
184.0 5450 1020 3050 200 913.9 854.0 11,22 48. 71 93,44 1.23 9% .67
199.0 54175 1020 2990 219 930.1 834.1 12.28 $3.64 92468 1.36 %04
214.0 5415 1920 296 230 891.0 821.8 12.99 56.34 92.23 1.45 93,68
22042 54175 1020 2960 ' 235 891.9 820.3 13.18 57.56 92,06 1448 93,54
229.2 5475 1020 2940 240 835.0 812.8 13.46 58,79 91.84 1452 93.36

243.) 5475 1020 2880 246 866.9 792.9 13.80 60.26 91.46 1.59 93.05
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TABLE A-32. SuMMARY OF NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED FOR INTERVALS DURING TEST -- 11

HERCULES INC., RUN 11y INLET HV-23, OUTLET HV~13 UNIT A O711-1114 3/14/75

NOX NOX NOX NOX PERCENT PERCENT PERCENT AVERAGE
INTERVAL IN ADSCRBED REGENS EMITTED OF NOX NOX FOR REQUC. PPM OF
JF JURING DURING DURING DURING ADSORBED REGEN. JF NOX NOX EMIT,
CYCLE 14TERVAL INTERVAL INTERVAL INTERVAL DURING DURING DURING DURING
(MIN} (5RAMS) {GRAMS) (GRAMS) (GRAMS} INTERVAL INTERVAL INTERVAL INTERVAL
GOD SRS OENID BRSO DAL LEDNENNI SRR OIREBNTRININTROOERIPIVOTIPONIPIITERIERNND OIS ELIBOORRINOERPOU PR ORI LIRES
J.d- 33 302140 289440 23455 103.45 95.80 0.78 96.58 140
3.0- 4.0 1010.0 984 .0 4.81 21.19 9T.43 0.48 97,90 8o
4.0- b0 20172 1965.6 8.93 39.45 97.62 0.4% 98,04 80
6.3- 14,0 7830.9 7651.7 42.54 186.67 97.09 0.54 97.63 95
14.0- 15.0 369,3 933.8 6262 28.90 96.34 0.68 97.02 118
1b.)- 19,2 3964,2 3829.0 25424 109.95 96.59 0.64 97.23 113
13,9~ 23.0 4057.2 3948,2 20.41 88.606 97.31 0.50 97.81 91
23.4)- 34.) 11034.90 10794¢.5 44,72 194.73 97.63 0.41 98.24 12
34.3- 39.0 4944.3 485042 17.53 76454 98.10 0.35 98,45 62
39,3~ 4940 9843.5 966%4.4 33.37 145.74 98.18 0434 98,52 60
49.0- 59.0 9723,.1 9548,5 32.53 142.07 98.20 0.33 98,54 58
59.0~ 64.0 «778.7 4689,2 16.68 72.87 98.13 0.35 98.48 59
6440~ 1942 14123,.5 1389842 + 58.89 256438 97.77 0.42 98.18 70
77.0- 94,0 14033,2 13641.1 73.19 318.84 97.21 .52 97.73 87
F+ed- 97.0 28J4.0 211544 16,32 71.28 96.88 0.58 97.46 97
91.3-109.0 11198.1 108l3.4 71.67 313.04 96456 0.64 97.20 106
109.2-1.+4.9 14065,.3 13519,.,0 101.79 444,57 96.12 0.72 96, 84 121
124.J-139.) 14042.7 13435.4 113,14 496,17 95.68 0.81 96448 134
139,0-154.0 13929.9 13259.3 124,92 545,61 95.19 0.90 96,08 l48
1544J-16049 553242 5243.9 53.84 234,47 94.79 0.97 95.76 160
16).0-169.9 8233,.4 7773,.3 86.31 373,75 94441 1.05 95,46 171
167.3-1814.0 13693.9 12852.2 158.99 688,68 93.81 l.16 94.97 189
184.3-199.J 13644.9 125661 .0 176.23 767,67 93.06 ".30 94,36 210
199.0-214.0 13433,2 12419.5 188,85 824.84 92.45 l.41 93.86 224
21%.0-229.) 5346,2 4926.3 78.23 341.69 92.15 l.46 93.61 232
221,0-22949 7952,2 1543.7 119.87 523456 91.95 1.50 93,45 238

229.0-243.0 12263.7 11239.6 193.79 833,29 91.65 l.56 93,21 243
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TABLE A-33., CUMULATIVE NOX MASS LOADING, AVERAGE CONTROL
EFFICIENCY AND AVERAGE CONCENTRATION OF NOX
EMITTED DURING TEST -- 11

HERCULES INCey RUN 11, INLET HV-23, OUTLET HV-13 UNIT A 0711-1114 3/14/75

2 z AVGe. AVG.
TIME TITAL TOTAL NOX TOTAL NOX NOX 4 PPM
INTD NOX NOX USED FOR NOX REDUC. REDUC. REDUC. OF
CYCLE IN ADS. REGEN. EMIT, DUE TD DUE TD OF ND X
(MIN) (GRAMS} {GRAMS) (GRAMS) (GRAMS) ADS. REGEN. NOX EMIT.
GO0 0000000 20020000 000800 0000000000 RCR0RRTRGLICERTRERINTINTEEEER0R00080EC0CCARINNROIGSIIINTIISTY
3.2 3u2l1.) 2894.0 23.6 163.5 95.80 0.78 96.58 140
440 4031, 3878.0 2844 124.6 96.20 G.70 96. 91 126
6ed 6048,9 584646 37.3 l64.1 96.67 0.62 97.29 1l
14.0 13928.9 13458.3 79.8 350.8 96,91 0.57 97.48 102
150 14898,2 1445241 8644 379.7 96.87 0.58 97.45 193
192 1886244 18261.1 111.7 489.6 96.81 0.59 97. 40 105
23.0 22919.7 22209.3 132.1 578.3 96.90 0.58 97.48 103
3%.0 33353.6 33003.8 176.8 773.0 97.20 0.52 97.72 93
3942 39897,9 37854.0 19443 849.6 97.32 0.50 97.82 89
43.0 48T41le% 4751844 227.17 995.3 97.49 0a47 97.96 83
59.0 5846445 57066.8 26042 1137.4 97.61 0.45 98,05 79
6449 03243,.2 61756,0 276.9 1210.2 97.65 Q.44 98.09 77
79.2 7736647 7556442 335.8 146646 97.67 D.43 98.10 76
9% 91399.3 892u5.4 409.0 1785.4 97.60 0.45 98.05 18
97.0 9420349 91921.8 425.3 1856.7 97.58 0445 98.03 78
10%9.) .J5431.9 132735.2 497.0 2169.8 T7.47 Q.47 97.94 8l
12440 119467.3 11625442 598. 8 261443 97,31 0.50 97.81 86
139.2 133513, 129689.6 T11l.9 3108.5 97.14 0.53 97.67 91
15440 147439.7 142948.9 836.8 3654.1 964,95 0.57 97.52 97
163,30 152972.1 14319248 890.7 388846 96.88 0.58 97.406 99
162.0 161205.5 155966.2 977.0 4262.3 96.75 0.061 97.36 103
184.0 174905.4 163818.4 1136.0 4951.0 96452 0465 97.17 110
199.2 1838513.3 181479.4 1312.2 5718.7 96427 0.70 96.97 118
214.0 201943.5 193898.9 1501.1 654345 96.02 0.74 96.76 125
2230 2uT28B9.6 196825.1 1579.3 6885.2 95.92 0.76 96,68 128
229.0 21528l.3 2061173.9 1699.2 7408,.8 95.77 0.79 96. 56 132

243.) 22754545 21741345 1890.90 8242.1 95.55 0.83 26438 139
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OXIDES OF NITROGEN (AS NO2) DATA AND RESULTS

FLASK PRESSURES =~ IN.HG TEMP N FLOW NOX
voL INL  FLASK FNL  FNL F MASS RATE NOX RATE
RUN 1D DATE TINE NO. ML BARD VAL BARO FLAS TNL FNL ueG SCFM PPM  LB/HR
I-Hv=-12-1 3/5 1318 3 1965 29.75 26.50 29.76 0.50 75 71 7550 5700 233¢ 95.04
1-HV=12-2 3/5 1345 5 1955 29474 26465 29.T7 4490 T4 10 6550 5700 2626 90877
1-HV=-12~3 3/5 1415 19 2116 29.72 26,60 29.78 0,05 75 70 8900 5975 2490 106.28
1-HV=-12~4 3/5 1446 9 2053 29,71 26.60 29.77 0.60 75 73 7650 5975 2267 96.79
1-HV=-12~5 3/5 1516 20 2069 29,71 26,70 29.73 0.20 70 81 10500 5975 30%8 131.83
L-HV=-12~6 3/5 1545 13 2071 29.70 26.60 29.73 0.0 '73 76 10500 5675 3039 123.21
1-HV=12-7 3/5 1645 15 2064 29468 26,65 29.72 0,05 &8 75 10650 5650 3089 124.68
1-Hv-12-8 3/5 1745 1 2039 29.66 26460 29.76 0.85 71 T1 7200 5700 2159 87.92
2-HV~-12-9 3/6 1015 1 2039 29.78 26440 29.65 0.45 15 74 6850 5575 2068 82.35
2-Hv-12-103/6 1115 3 1965 29,77 26,60 29,64 5.85 73 73 T250 5725 2840 116.16
2-HV=-12-11 376 1215 5 1955 29.76 26465 29.64 1.95 73 173 9900 5725 3270 133.76
2-HV-12-12 3/6 1316 19 2115 29,75 26.50 29.463 0.05 74 73 11850 5650 3372 136.12
3-HV-12-13 3/6 1415 9 2053 29.73 26435 29.61 1.75 74 713 8350 5875 2635 110.60
3-HV-12-14 376 1515 20 2069 29.73 26,40 29.60 1.05 74 T2 10150 5850 3078 12B.65
3-HV-12-15 3/6 1616 13 2071 29.71 26450.29.61 0,45 75 .73 9100. 5875 2685 112,68
3-Hv-12-16 3/6 1715 15 2064 29.70 26.45 29.58 6,10 73 T4 6900 5325 2627 99 .94
4-HV=12-17 377 0915 1 2039 29.65 26.45 29.83 2.10. 74 &7 6850 5700 2145 87.34
4-HV=-12-18 3/7 1015 3 1965 29,63 26,65 29.84 0,90 73 65 5900 4475 1805 57.71
4=HV-12~19 3/7 1115 5 1955 29461 26425 29.84 4«85 T2 65 11200 5700 4133 168.30
&4-HV-12-20 3/6 1215 19 2116 29.61 26435 29,85 1.75 72 64 14000 STI5 4145 170.99
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OXIDES OF NIYROGEN {AS NO2) DATA AND RESULTS

FLASK PRESSURES -~ INJHG TEMP N FLOW NOX

voL INL  FLASK FNL  FNL F MASS RATE NOX RATE

RUN 1D DATE TIME NO. ML BAROD VAC BARD FLAS INL FNL us SCFM PPM LB/HR
5-Hv-12-21 3/7 1316 9 2053 29.60 26,50 29.84 3.55 73 65 8600 5675 2817 114.21
S~-HV-12-22 3/6 1415 20 2069 29,58 26,25 29.82 4,10 76 65 8200 5725 27157 112.78
S-HY-12-23 3/7 1517 13 2071 29.56 26,50 29.82 1.75 11 65 9000 5450 2708 105.42
5-Hv-12-24 3/7 1615 15 2064 29453 264,35 29.82 4.10. 75 65 6850 5550 2295 90.98
5-HV=12-25" 3/7 1658 6 2073 29454 26450 29.82 1,00 78 &5 9800 5550 28?7 113,28
6-HV=12-26 3/11 1415 1 2039 29.65 27.35 29.51 0.55 '7k 78 3650 4250 1076 32.67
6-HV=-12-27 3/1]1 1445 3 1965 29,65 27.10 29.51 0.80 73 78 2300 4350. 717 22,30.
6-HV~12-28 3/11 1515 S 1955 29,62 26,75 29.50 0.20 75 78 3650 4350 1132 35.20
6~HV-12-29 3711 1545 21 2080 29,62 26,60 29.53 T.50 77 78 4600 5175 1863 68.88
6-HV=-12-30 3/11 1620 26 2055 29.61 26,65 29.53 0,70 T4 718 2800 5200 844 31.36
6-HV-12-31 3/11 1645 20 2069 29.60 26.75 29.55 2425 75 77 3450 5200 1090 40.51
6~-HV-12-32 3711 1715 8 2058 29.60 26,75 29.55 1.50. 73 75 5150 5175 1582 58.48
6-HV~12-33 3711 1745 15 2064 29.60 26465 29.50 0.90 77 76 4750 5175 1431 52.90
T-HV-12~34 3/12 1023 1 2039 29.53 26455 29.46 0.65 77 75 4750 4300 1435 44,10
T-HV-12-35 3712 1117 3 1965 29,53 26,45 29.47 1.05 78 73 9000 4300 2866 88.04
T-HV-12-36 3712 1215 5 1955 29455 26,45 29.46 2.05 T8 72 8550 4300 2846 87.44%
7-HV=12-37 3/12 1316 19 2116 29.55 26.35 29.42 0.05 78 68 9500 4325 2689 83.09
8-HV-12 38 3/12 1430 22 2063 29.54 26440 29.42 0.483 T8 68 8150 5025 2398 86.09
8-HV~-12~39 3/12 1516 20 2069 29.54 26,20 29.33 0.20. 77 74 9550 5050. 2842 102.54
8-HV-12-40 3712 1615 8 2058 29.50 26,40 29.33 0.0 T 70 9600 5025 2801 100.55
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OXIDES OF NITROGEN (AS NO2) DATA AND RESULTS

FLASK PRESSURES ==- INJHG TEMP N FLOW NOX
voL INL FLASK  FNL FNL F MASS RATE NOX  RATE
RUN 1D DATE TIAE NO. ML BARD VAC BARD FLAS INL FNL UG SCFM  PPM LB/HR

8-HV-12-41 3/12 1745 15 2064 29.48 26.35 29.32 0.40 76 71  B150 5025 2417 86.77
9-HV-12-42 3713 1047 1 2039 29.4% 26,35 29.56 2.90 70 59 3750 3040 1202 26,11
9-HV-12-43 3/13 1132 3 1965 29.43 26.25 29.59 3.30. 68 58 5500 5000 1863 66457
9-HV-12 44 3/13 1219 5 1955 29.41 26.35 29.63 3.60. 70 S$9 9750 5825 3347 139,28
F-HV-12-4573/13 1317 19 2116  29.39 26.30 29.65 2.25 73 59 11000 5825 3291. 136.96
10HV-12-46 3/13 1530 22 2063  29.32 26.30 29.70 2.65 73 59 7200 5975 2236 95.45
10HV-12-47 3/13 1632 20 2069 29.32 26.35 29.70 1.35 77 S9 5550 6075 1626 T0.58
10HV-12-48 3713 1732 8 2058  29.35 26.30 29.70 2.25 70 59 9350 6150 2869 126.05
10MV-12-49 3/13 1847 15 2064 29.26 26.25 29.70 1.85 72 60 10450 6050 3146 135,97
11HV=-12-50 3/14 0747 1 2039 29.59 26.45 29.79 0.65 60 SL 11000 5475 3150 123.19
LIHV-12-51 3714 0847 3 1965 29.62 26.50 29.79 0.75 60 51 9500 5475 2833 110.79
LIHV-12-52 3/14 0947 5 1955 29.63 26.70 29.79 0.35 60 54 13150 5475 3879 151.73
LIHV=-12-53 3714 1047 19 2116 29.66 29.65 29.79 1.35 59 S& 9550 5475 2428 94.96
1-HV-13-01 3/S 1258 2035 29.75 26.40 29.76 0.05 73 71 355 4675 104 3.49
1-HV-13-02 375 1318 & 2041 29.75 26.65 29.76 1.50 75 70 380 4675 116 3.89
1-HV-13~03 3/5 1350 23 1984 29.T4 26.50 29.77 0.05 73 70 450 4950 135 4.78
1-HV-13-04 3/5 1420 21 2080 29.72 26.55 29.78 0.0 715 73 231 495S 67 2.40
1-MV-13-05 3/5 1456 24 2053 29.7L 26.20 29.77 1.2 75 73 265 4925 81 2.88
1-HV-13-06 3/5 1520 25 2076 29.TL 26.55 29.73 0.45 713 73 244 4950 7 2.52
1~HV—13-07 3/5 1550 14 2126 29.70 26.55 29.72 1.20 73 74 295 4650 8Y 2.89
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OXIDES OF NITROGEN (AS ND2) DATA AND RESULTS

FLASK PRESSURES =~ IN.HG TEMP N FLOW NOX

vot INL  FLASK FNL FNL F MASS RATE NOX RATE

RUN 1D DATE TIHE NO. ML BARQ VAC B8ARO FLAS INL FNL uG SCFM PPM  LB/HR
1-Hv-13-08 3/5 1650 16 2071 29,68 26455 29.72 1.40 70 74 470 4625 143 4.T4
1-HV~-13-09 3/5 1750 18 2078 29,66 26,60 29.70 2.00 7L 74 506 4650 157 5.22
2-HV-13~10 376 1021 2 2035 29.78 26465 29.65 0465 73 73 336 4520 101 3.27
2-HV=13~11% 3/6 1120 4 2041 29.77 26,65 29.64 0.10 73 1713 167 4675 49 1.64
2=HV-13-12 3/6 1220 23 1984 29.76 26455 29,63 L.45 T2 73 280 4700 P9 3.0t
2-HV-13-13 3/6 1320 21 2080 29.75 26445 29.61 5.7 14 72 354 4580 131 4.29
3~HV-13-14 376 1420 24 2053 29,73 26.40 29.461 0.50 74 T2 540 4835 161 5.58
3-HV~13-15 3/6 1520 25 2076 29.73 26.50 29.61 4.55 T4 73 235 4815 82 2.83
3-Hv-13-16 3/6 1621 14 2124 29.71 26440 29.60 1.45 75 73 330 4840 99 3.43
4-HV=-13-17 3/7 0921 2 2035 29.65 26.50 29.84 L.45 73 64 118 4685 35 .20
4~HV~-13-18 3/7 1021 4 2041 29,63 26445 29,84 0.35 T3 64 103 3480 29 0.74
4-HY-13-19 3/7 L1121 23 1984 29.61 256.55 29.84 0.65 72 65 4566 4690 140 4.70
4-HV=-13-20 3/7 1220 21 2080 29.61 26,50 29.84 1.75 712 65 522 4765 156 5.33
5~Hv-13-21 3/7 1320 24 2053 29.60 26.45 29.84 0.90 73 &5 200 4655 58 l.96
S~HV-13-22 3/7 1420 25 2076 29458 26440 29.83 2.25 76 65 265 4630 81 2.70
S=-HV=-13-23 3/7 1524 14 2124 29.56 26.45 29.82 2.15 T7 65 208 4430 62 1.97
S-HV-13-24 3/7 1620 L& 2071 29,53 26450 29.82 2.60 75 &5 420 4530 ‘ 130 4.23
5-HV-13-25 3/7 1654 18 2078 29,54 26.45 29.82 3.70 17 &S 290 4530 94 3.05
6~HV=-13-26 3/11 1420 2 2035 29.65 27.00 29.51 0.50 74 717 135 3265 40 0.94
6~HV=-13-27 3/11 1450 4 2041 29.65 26.85 29.51 0,25 73 77 30 3320 8 0.21
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OXIDES'OF NITROGEN (AS ND21 DATA AND RESULTS

FLASK PRESSURES -- INJHG TEMP N FLOW NOX
' . VoL INL FLASK  FNL  FNL MASS RATE  NOX  RATE
RuN 1D DATE TIME Ng, ML BARO VAC  BARO FLAS INL FNL UG SCFM  PPH LB/HR

6~HV-13-28 3/11 1520 23 1984 29.62 26.65 29.53 0.0 75 78 38 3320 11 0.27
6-HV-13-29 3/11 1521 19 2116 29,82 26,70 29.53 0.0 77 78 340 . 3320 96 2,29
6-HV-13-30 3/11 1620 9 2053 29.61 26,65 29.55 3,80 73 79 122 4175 4l 1.25
6-HV=13=31 3/11 1645 25 2076 29,61 26,70 29.55 4.50 75 77 68 4175 23 0.71
6~HV-13-32 3/11 1721 14 2124 29.60 26,60 29.54 1,60 715 76 78 4150 23 0.70
6-HV-13-33 3/11 1750 16 2071  29.60 26.60 29.50 0.50 75 77 90 4150 26 0.79
T-HV-13-34 3/12 1028 2 2035 29.53 26.45 29.47 0.45 T7 76 180 3275 54 1.27
T-HV-13-35 3712 1120 4 2041 29,53 26.50 29.47 0,65 .78 73 165 3275 49 1.16
T-HV-13-36 3/12 1220 23 1984 29,55 26.50 29.46 0.75 78 71 210 3280 65 1.53
B-HV-13-38 3/12 1430 26 2055 29,55 26.45 29.41 0,40 78 71 158 4030 46 1.35
8-HV=13-39 3/12 1520 25 2076 29,54 26,55 29.33 1.60 TT 15 159 4030 49 1.42
8-HV-13-40 3/12 1620 14 2124 29.50 26.45.29,35 1.05 77 70 295 4005 86 2.48
6-HV=-13-41 3/12 1720 16 2071 29,48 26.40.29.33 0.05 76 70 351 4005 101 2.92
9-HV-13-42 3/13 L1049 2 2035 29.44 26.40 29.59 1.60 10 59 140 2010 42 0.61
9-HV-13-43 3/13 1135 & 2041  29.43 26,30 29.59 3,00 68 59 14 4140 35 1.09
9-HV-13-44 3/13 1200 23 1984 29.41 26.55 29.62 1.85 &8 59 206 4760 64 2.19
9-HV-13-45 3/13 1325 6 2073 29.39 26.35 29,65 3.25 73 59 354 4770 112 3.83
1OHV-13-46 3/13 1535 26 2055 29.33 26.30 29.70 1.45 73 61 197 4975 58 2,09
10HV-13-47 3/13 1635 25 2076 29,32 26.30 29,60 3.40 69 61 316 5050 101 3,67
10HV-13-48 3/13 1735 14 2124  29.35 26.25 29.70 1.85 70 60 158 5125 46 1.70
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OXIDES OF NITROGEN (AS NO2) DATA AND RESULTS

FLASK PRESSURES ~= IN.HG TEMP N FLOW NOX
voL INL FLASK FNL  FNL F MASS RATE NOX RATE
RUN 1D DATE TIME NO. ML BARO VAC BARO FLAS INL FNL UG SCFM PPM LB/HR

1OHV-13-49 3/13 1850 16 2071 29,26 26.20 29.70 1.75 T2 60 308 5025 92 3.31
11HV=~13-50 3/14 0750 2 2035 29459 26450 29.79 1.85 60 51 225 4455 67 2.15
11HV=-13-51 3/14 0850 & 2041 29.62 26455 29.79 4.10 60 51 2Bl 4455 92 2.94
11HV=-13-52 3/14 0951 23 1984 29.63 26,70 29.79 2.95 60 54 634 4430 204 6,46
11HV-13-53" 3/14 lO?O & 2073 29.66 26.50 29.79 0.20 59 5S4 820 4455 Z%B T.28
9-HV-23-01 3/13 1045 27 2092 29.44 2620 29.56 0.75-_70 59 7150 3040 2059 44.72
9-HV-23-02 3/13 1130 2 2035 29.43 26.40 29,59 1.90. 68 59 ;150A 5000 1582 56452
9-HV-23-03 3/13 1217 28 2064 29.41 26.45 29.63 2,20 T0 59 10250 5825 3127 130.13
9-HV-23-04 3/13 1315 29 2089 29.39 26.35 29.63 1.10 73 59 13150 5825 3802 158.23
10HV~23-05 3/13 1530 10 2050 29,32 26.25 29,70 1.90 13 59 8250 5975 2506 106.96
10Hy~-23-06 3/13 1630 11 2052 29.32 26,35 29.70 0.90 73 59 10150 6075 2949 128.00
10HV~23-07 3/13 1730 iZ 5067 29.36 256.40 29-%0.1.05 fd :58 12000 6150 3475 152.67
10HMV-23-08 3713 1845 17 - 2073 2926 26.20.29.70.1.05 7T2. 58 11650 6050 3375 145.87
VIHV-23-09 3714 0745 2T 2092 29.59 26.45 29.79 0.45 60 51 11000 5475 3045 119.12
llHV-ZBflO 3714 0845 4 2041 29.62 26435 29.79 3.20 60 51 11500 5475 3666 143.40

11HV-23~11 3/14 0945 28 2064 2963 26450 29.79 4.00 60 54 1750 5475 2531 $8.99

1IHV=-23-12 3/14 1045 7 2099 29.66 26.60 29.79 0.40 59 55 10250 5475 2840 111.07

CAL GAS 1 3/6 6 2073 29.76 26,75 29.53 8,78 15 74 6250 1 2700 0.02

CAL GAS 2 3/& T 2099 29.76 26465 29.80 2.85 75 66 13350 1 &4l67 0.03
8

CAL GAS 3 3/6 2058 29.76 20.50 29.80 2.35 63 68 12750 1 4030 0.03
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OX1DES OF NITROGEN (AS NO2)} DATA ANDO RESULTS

FLASK PRESSURES =~ IN.HG TEMP N FLOW NOX

voL INL  FLASK ENL FNL F MASS RATE NOX RATE

RUN 1D DATE TIME NO. ML BARD VAL 8ARO FLAS INL FNL UG SCFM PPM  LB/HR
CAL GAS & 377 10 2050 29.76 26.60 29.80 0.0 74 68 142 1 40 0.00
CAL GAS 5 3/7 11 2052 29.75 26.65 29.80 0.0 74 68 138 1 39 0.00 .
CAL GAS 6 3/7 12 2067 29,75 26.60 29.80.1.60 T4 68 142 1 43 0.00
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equation 6-2

METHOD 7—DETERMINATION OF NITROGEN OXIDE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicabdility.

1.1 Principle. A grab sample is collected
in an evacuated flask containing a dilute
sulfuric acid-hydrogen peroxide sabsorbing
solution, and the nitrogen oxides, except
nitrous oxide, are measure colorimetrically
using the phenoidisulfonic acld (PDS)
procedure.

1.2 Applicablility. This method 1s applica-
ble for the measurement of nitrogen oxides
from stationary sources only when specified
by the test procedures for determining com-
pliance with New Source Performance
Standards.

2. Apparatus.

2.1 Sampling. See Figure 7-1.

2.1.1 Probe—Pyrex! glass, heated, with
filter to remove particulate matter. Heating
18 unnecessary if the probe remains dry dur-
ing the purging period.

2.12 Collection fiask—Two-liter, Pyrex,!
round bottom with short meck and 24/40
standard taper opening, protected against
implosion or breakage.

2.13 Flask valve—T-bore stopcock con-
nected to a 24/40 standard taper joint.

2.14 Temperature gauge—Dial-type ther.
mometer. or equivalent, capable of measur-
ing 2° F. intervals from 25° to 125° P.

2.156 Vacuum line—Tubing capable of
withstanding a vacuum of 3 inches Hg abso-
lute pressure, with “T"” connection and T-bore
stopcock, or equivalent.

2.1.8 Pressure gauge—U-tube manometer,
36 iInches, with 0.1-inch divisions, or
equivalent.

1 Trade name,
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App. A

valve to its “vent” position and turn off the
pump. Check the manometer for any fiuctu-
ation in the mercury level. If there is a visi-
ble change over the span of one minuts,
check for leaks. Record the initial volume,
temperature, and barometric pressure, Turn
the flask valve to its “purge” position, and
then do the same with the pump valve.
Purge the probe and the vacuum tube using
the squeeze bulb. If condensation occurs in
the probe and flask valve area, heat the probe
and purge until the condensation disappears.
Then turn the pump valve to its “vent” posi-
tion. Turn the flask valve to its “sample”
position and allow sample to enter the flask
for about 16 seconds. After collecting the
sample, turn the flask valve to its “purge”
position and disconnect the flask from the
sampling train. Shake the flask for 5
minutes.

42 BSample recovery.

421 Let the flask set for & minimum of
18 hours and then shake the contents for 2
minutes. Connect the flask to a mercury
filled U-tube manometer, open the valve
from the flask to the manometer, and record
the fask pressure and temperature along
with the barometric pressure. Transfer the
fiask contents to a container for shipment
or to a 250 ml. beaker for analysis. Rinse the
finsk with two portions of distilled water
(approximately 10 ml.) and add rinse water
to the sample. For a blank use 25 ml. of ab-
sorbing solution and the same volume of dis-
tilled water &s used in rinsing the flask, Prior
to shipping or analysis, add sodium hydrox-
ide (1N) dropwise into both the sample and
the blank until alkaline to litmus paper
(about 26 to 35 drops in each).

4.3 Analysis.

43.1 If the sample has been shipped in
a contalner, transfer the contents to a 250
ml. beaker using a small amount of distilled

Title 40-—Protection of Environment

water. Evaporate the solution to dryness on g
steam bath and then cool. Add 2 ml. phenol.
disulfonic acld solution to the dried residue
and triturate thoroughly with & glass rod.
Make sure the solution contacts all the rest.
due. Add 1 ml. distilled water and four dro;
of concentrated sulfuric acid. Heat the solue
tion on a steam bath for 3 minutes with og.
caslonal stirring. Cool, add 20 ml. distilleq
water, mix well by stirring, and add concen-
trated ammonium hydroxide dropwise with
constant stirring until alkaline to litmus
paper, Transfer the solution to a 100 ml,
volumetric filask and wash the beaker three
times with 4 to 6 ml. portions of distilled
water. Dilute to the mark and mix thore
oughly. If the sample contains solids, trans.
fer a portion of the solution to a clean, dry
centrifuge tube, and centrifuge, or fliter a
portion of the solution. Measure the absorbe
ance of each sample at 420 nm. using the
blank solution as a zero. Dilute the sample
and the blank with a suitable amount of
distilled water if absorbance falls outside the
range of calibration.

5. Calibration.

5.1 Flask volume. Assemble the flask and
flask valve and fiill with water to the stop-
cock. Measure the volume of water to +10
ml, Number and record the volume on the
flask.

5.2 Spectrophotometer. Add 0.0 to 18.0 ml.
of standard solution to a series of beakers. To
each beaker add 26 ml. of absorbing solution
and add sodlum hydroxide (1N) dropwise
until alkaline to litmus paper (about 25 to
35 drops). Follow the analysis prucedure of
section 4.3 to collect enough data to draw a
calibration curve of concentration in ug. NO»
per sample versus absorbance.

6. Calculations.

6.1 Sample volume,

Tua( Vi—V,) [Py P;) ( °R ) V,—25 ml (P' Pl) E .
=AY Ta) 21 2 H) o 71— - M- uation 7-1
Ve P 7, )= (" g, ) (W 1,7/ Be
where: P,=Final absolute pressure of fiask,
inches Hg.
V,,~Sample volume at standard condi- P,—Initial absolute pressure of flask,
tions (dry basis), ml. inches Hg.
T,.s= Absolute temperature at standard T,s-F'ig.;l absolute temperature of flask,
conditions, 530° R. '1',=-Imt1;1 absolute temperature of fiask.
P,,q—Pressure at standard conditions, °R.

29.92 Inches Hg.
V.= Volume of flask and valve, ml.
V,= Volume of absorbing solution, 25 ml.

11b.
m
c=(vz)
where:

cu. ft.
1.6 1048
6X10 ol
C=Concentration of NO, as NO, (dry
basis), 1b./s.c.L.
m=Mass of NO, in gas sample, xg.
Vv.,=Sample volume at standard condi-
tions (dry basis), ml.

6.2 Sample concentration. Read ug. NO,
for each sample from the plot of sg. NO,
versus absorbance.

- (6.2X10’“‘b'/5'c'f') (‘171::)

pg./ml.
equation 7-2

7. References.

Standard Methods of Chemical Analysis.
8th ed. New York, D. Van Nostrand Co., Inc.,
1962, vol. 1, p. 329-330.

Standard Method of Test for Oxides of
Nitrogen in Gaseous Combustion Products

588
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2.1.7 Pump—Capable of producing a vac-
uum of 3 inches Hg absolute pressure.

2.1.8 Squeeze bulb—One way.

2.2 Sample recovery.

@ EVACUATE
@ PURGE!
@ SAMPLE

App. A

2.2.1 Pipette or dropper. .
2.2.2 (ass storage contalners——Cushione:
for shipping.

PROBE
} ™t
FILTER
GROUND-GLASS SOCKET. FLAsx_‘\.-
§no. 125 B
‘_,5 FLASK SHIELL:".

3-WAY STOPCOCK:
T-BORE. $. PYREX.
2-nym BORE, 8-mm QO

GROUNOD-GLASS CONE, .
GROUND-GLASS

STANDARD TAPER.
§ SLEEVE NO. 24/40 SOCKET. §NO. 125
PYREX

oeol @Pume

THERMOMETER

FOAM ENCASEMENT

. "NBOILING FLASK -
\;.x 2LITER, ROUND-BOTTOM, SHCAT VECY,
WITH § SLEEVE NO. 24/40

Figure 7-1, Sampling train, flask valve, and flask.

2.2.3. Glass wash bottle.

2.3 Analysis.

2.3.1 Steam bath.

2.3.2 Beakers or casseroles—250 ml., one
for each sample and standard (blank).

2.3.3 Volumetric plpettes—1, 2, and 10 ml.

2.34 Transfer pipette—10 ml. with 0.1 ml.
divisions.

235 Volumetric flask--100 ml., one for
each sample, and 1,000 ml. for the standard
(blank).

2.3.6 Spectrophotometer—T0 measure ab-
sorbance at'420 nm.

2.3.7 GQGraduated cylinder—100 ml. with
1.0 ml. divislons.

2.3.8 Analytical balance—To measure to
0.1 mg.

3. Reagents.

3.1 BSampling.

3.1.1 Absorbing solution-—Add 2.8 ml. of
concentrated H.SO, to 1 liter of distilled
water. Mix well and add 6 ml. of 3 percent
hydrogen peroxide. Prepare a fresh solutfon
weekly and do not expose to extreme heat or
direct sunlight.

3.2 Sample recovery.

32.1 B8odlum hydroxide (1N)—Dissolve
40 g. NaOH In distilled water and dilute to 1
liter.

3.2.2 Red litmus paper.

3.2.3 Water—Deionized, distilled.

3.3 Analysis.

3.3.1 Fuming sulfuric acid—15 to 18% by
weight free sulfur trioxide.

3.3.2 Phenol—White solid reagent grade.

3.3.3 Sulfuric acld—Concentrated reagent
grade.

3.34 Standard solution—Dissolve 0.56495 g.
potassium nitrate (ENO,) in distilled water
and dilute to 1 liter. For the working stand-
ard solution, dilute 10 ml. of the resulting
solution to 100 ml. with distilled water. One
ml. of the working standard solution is
equivalent to 25 ug. nitrogen dloxide.

3.3.6 Water—Delonized, distilled.

3.3.6 Phenoldisulfonic acid solution—
Dissolve 26 g. of pure white phenol in 150 ml.
concentrated sulfuric acid on a steam bath.
Cool, add 75 ml. fuming sulfuric acid, and
heat at 100° C. for 2 hours. Store in a dark,
stoppered bottle.

4. Procedure.

4.1 Sampling.

4.1.1 Pipette 25 ml. of absorbing solution
into a sample flask. Insert the flask valve
stopper into the flask with the valve in the
“purge”™ position. Assemble the sampling
train as shown in Figure 7-1 and place the
probe at the sampling point. Turn the flask
valve and the pump valve to their “evacuate”
positions. Evacuate the flask to at least 8
inches Hg absolute pressure. Turn the pump

587
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(Phenoldisulfonic Acid Procedure), In: 1968 2.1.1 / Nozzle—/Btainless /steel (3)6) with
Book of ASTM Standards, Part 23, Philadel- sharp/tapered Jeading egfe.

phia, Pa. 1968, ASTM Designation D-16808-60, 3.12 Probe/Pyrex! glass witly a heating
p. 725-729. systfm to prghent visijfle condejfsation dyr-
Jacob, M. B.. The Chemical Analysis of Afr  ingsampling
Pollutants, New York, N.Y., Interscience Pub- 1.3 Pipbt tub ype 8, Or equivglent,
lishers, Inc., 1960, vol. 10, p. 351-358. ttached flo probe/ to mopltor stagk gas
velocity.
C_ACID 2.1.4 /Filter hofder—Pyrfx 1 glass.
2.1.5 Impingfrs—Four/as shown/in Figure

8-1. Jhe first ajid third gfe of the @reenburg
Smifh design/with stay/dard tip/The secgfid

ed and fourth gre of the¢/ Greenbyfg-Smith Ae-
sign, modifjfed by replacing thf standard tip
with a lo/inch ID/giass tulte extendjhg to
lone-half /Ainch froph the bojtom of {fie im-
pinger /fiask. Sjnilar cgilection Aystems,
which siave beep approved by the /Adminis
tratoy, may be jised.

2.6 Meteying systfm—Va m gauge,
leaf-free pymp, thepmometery capable/ of
méasuring femperatyte to within 6° F/f dry

br deternfning  Jo% ook, or oqlivalent,fas requpled to
oo a . equip: o, 8g y g
Pource Pofform maintaif an isojfinetic sgfnpling pAte and
to detefmine sapiple volughie.
2.1.7 Baromgter—To pleasure aymospher!
e 8-1f Many ¢ presglire to +91 inch HE.
his samplifig

ERMOMEJER
HECK

—~7 VALVE

REVERSE-FYPE
PITOT AUBE

DR\, APTIGHT
PUMP

DAY TEST MTER

Figupt 8-1. Sylfuric acil mist sapling trgin.
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FIELD DATA LOG FOR DUPONT 411 PHOTOMETRIC ANALYZER
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3/4/75

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date zero Gas _<=O./ pp s> Cylinder Pressure 1 50¢
Instrument Ser. No. O /4 2 Zero Gas 3980 por A/, Cylinder Pressure 7C o
Location /Y& ce (c’ < B{’ S Seowrzc? i A /4\ Oxygen Cylinder Pressure 25 o
Lalel
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
] C 1000 — o
123c E,‘ 220 F oS fes7 SO
=, /7 7/ Tes? 5
MigbH 1/ “° Test 12
Rilght| Y ’7/
m dey /7 r7
RAad| 7/ /7
C 349
M-R | 250 FsD0O 02s
— C8gso
i | Zero| 222 |g soo 400 ooo
— 129¢e00.,) 39¢0 cell fespe //5 ° /~
150S sm,’,of t V4 7/ 400 ‘ta»o"" : 4
cgso - -
1715 | Zero Yy A 400 049 51 “+erme zEe—0
3980 3 _ ad)ost recesd
Spa 2 7 77 4+CC €0 79.5 s/'({am Shhisanal
R . o e stey br /i~
1730 |Sampld 4/ // %00 | 500 bewve o7 suarmyb s
¢
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3/5/7 S _Zero Gas__ <= O, yppr A/Q,‘ Cylinder Pressure [ SCoO
Instrument Ser. No. O 42 Z';Loncas kS ; ) Cylinder Pressure 90
Location He»’cf//ék &6}‘8}’74‘9;/ A/oK Oxygen — Cylinder Pressure Ak Yeled)
LTonleT”
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
} . cgso Analyzee Cpecates
PB3C |Samyle | 222 |Fso2 | 20O |2700 pj;}”/{ = Ay Lt
CB45 |Zero /s /7 500 90
. 650 «d, 051 Frae zewo
DBSS |Zévc /! Fega 500 oco
— cell temp 115°C
PIOS | Spanm V4 V7 S5O0 |4000 go r
SO0 nr Koo/l scal€
— A rr
U |Sample| 11 /7 +o0 |7
0995 | NOx 1 ’7 o pq00 .
POS AOx SaM//e .
(595 O .SG-MID/(‘_’ 2/ Ls 4‘(90 WafeCe 147 (o7 & -
MNe , / Char;je ~§4mf/~¢ Y P 7“@7‘6‘- 7[7061/
10CO |Samrple 4 / (@ 7=re —y ﬁa.,p
ZoO .
111S | Zeve v 2 e -0 S
C 850
125 |28 /7 FsSiz
',35 // // O P/4&7+ ;Shc‘f_ DOWW
1215 |zero Iy 1/ +00  |1+060
r C 250 ] ao’..;SfZé’/d
1225 [2er0| WM F&Ys | 4o looo | 20 /
cppro. Chaersye raer € Feours
1226 |Sawpte]| U/ A S 7 5 20 v to S0 me
. {7+ {iG °F
je #57| NOx ’7 /7 C o |18so ce e
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Fage 2 &1 C(FR Tolet

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3/5’1.75 i gZero Gas wylinder Pressure / 50 (@)
Instrument Ser. No. Cl42 .ﬁ‘t‘oﬂ-cas ﬂ ”rg;p;ﬂ /VOL Cylinder Pressure. 70 O
Location EJGrE:/f‘? 5?_@5&9%@» A/a\ Oxygen Cylinder Pressure . EYele)
: /e
‘ (Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
~ B350 7460 4o ==
1255 |Sawple| 2272 |55 Zoo /sg o
' : fe /<
135 [ NOx . s o 940 FOS5  Sanple /3
(320 S(l/?f/‘/f Y 7’ 4o {1300
1330 [NOA | 7 ’ o |13Fe
1335 |Sawde | /7 = OO i34
o POS Sample 1395
1345 N0 |~ = O 2030 cell Aomp _118°F
1350 |Sample| 17 % FOO 1350 '
1900 | NC x| 77 // ) 2010
1405 | Sample| 1/ 2/ 200 {1340 Sy ger 2P
LS S /e /915
15 | MOx | 7 % o ico r *F
1420 Saw/a/e v 74 FO00O |134¢C
1430 | NC x )/ // o 2050
192 S| Seumple] /7 /7 FOc |)29C
17, ' . PPS Sample [445
lg4S|ANC 1/ . | O (197¢ cell fem,,f/ 212 F
145C |Sawple| 1 /7 200 |25
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3 e F 2 Tl ]

'?a €
/ ‘9 Nox FIELD DATA
DUPONT 411 PHOTOMETRIC ANALYZER

Date 3 /';_/ 7“§— Zero Gas Cylinder Pressure

Instrument Ser. No. (B/<~ 2 Zzro Gas Cylinder Pressure

Location = S St /dt/C\ Oxygen Cylinder Pressure

% Tl T
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) (ppn) % OF CHART (ppm) COMMENTS
1S5 ¢

1500 | Zev-o 222 gg-,s— G400 |-0|C 20

Zzer ceso adivst Frre zeo

150t |Sampd #5555 | 400 | 000, zO 4

Sansle
1‘3'05 *‘5} 7 /( 400 |¥740
jsoe | MOx )/ L o |00
IS(L | Samplel 7/ 7/ Fero | 1650

) PLS Sampl ©
1516 |NOA| 7/ /2 O |esso sie_~
1G 20 Sa;nf[f /7 1/ 400 1730
IS30 | NOx 1/ // O ie€o
1535 |Stple|  // 1/ <00 | 1780 :
: Loy id /1z/ e~
1545 | NOA 17 % O 1510 gf-:/q/ Saazale LS54T
T 7

1550 |Sample | )/ // gceo 1780
j6cC|NCx |V ‘ C  |eege
jGos Sample| 74 77 400 1770
¢/ | NOx /s 4 O 26/0
1620 |Sample| 7/ /7 00 |175C
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Cont:inued)
DATE 3 / s / 7S
' Page 3‘ of O 2 J:ﬂ/e7L
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CoNC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (pom) % OF CHART (ppm) COMMENTS
5 e et
1620 |NOx | 222 | 575 | o |zeco
11635 |Sawmple| 2/ // 400 | 2000
) PP S Sa-pe7
1645 | NO x 2/ /7 o 2910 (&+S Cei/ Qﬁ"m;' /
‘ ' 2000 # ’
650 | Sample| 7/ / 200 |ssc
1700 |MNOx_ | 4 Z O (TSP
/7C7 .Stlm,/& // V3 OO0 1750
(715 | NOx Iy /) @ 26/0
1720 | Sample| 1) /s 460 |1750
{730 NOx | /- /7 O 2620
1735 |Sample| 2/ /! 40 1770 o
TS Dcxm/oz% I7%5
1745 | NOx 7 “ @ 2680 cell Yepip [ 20° F~
B4
1752 | Somple| /7 V4 200 |1820
1800 | NOx . /7 o 2650
1205 | 2em0| 77 1) OO (000 20
T [ Ta P - - v rg
1820 J}ffgm 21 /s 200 DB2Se | aa s cell Femp TISTF




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Continued)
DATE 3 / = / 75"
Page $ sci+2 T l=}
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coxc. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) (ppm) % OF CHART (ppm) COMMENTS

. E£50
1830 Supte| 222 | F 517

_LL_




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

—8[-

Date 3 /‘3/75_ Zaro Gas AO/EF_’/” /\/Os Cylinder Pressure / 4’75’

Instrument Ser. No. O/ 4+ 2. fﬁ::cas 3780 pper N, Cylinder Pressure - & 7 5

Location_(Tevcoutes,  LBessczcs Ala Oxygen Cylinder Pressure 23850
Lole 7 ,
(Indicate Adjustments) METER AVERAGE CONC.

v SPAN ZERO FLOW CONC. RECORDER FROM CHART

TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
CG%0 Torstromen = Cperared
0825 |Suple| 222 |Fsi7 | 300 |1380 BT Lt ecorda] 0K
cell " Temp 115 F~
0830 'S@”’//f “ /7 i 1380 Seef‘ clre "1 O83O (28 o b3 —~
0833 | zevD /" “ MO |pzo | 205% "

, Ccgso GyvsT S Z 0
0837 | Z2ev0 1/ 513 400 {000 20. Al e,
0850 | zero /7 ,/ G0 (038

. CEsv P ST esre ZEo
O&S! | 2o /s Fs510 IO | OO0 20 /2t cere

N mf 7

(0BS5S | Spasr 27 Y 400 3950 | 96,5 |

' &, ~ Recorde— ro

N0 | 2/ )/ % 400 (3950 | 949, P 4"”L CenndS
0703 |Sample] /7 /7 200 |iow’°

095" |MOx. /0 / o |ueo

5920 |Saverplq /7 ‘/ 400 |1590

0930 | NOx | 72/ /7 & 2310

0935 |Sample| 1 7/ 400 |1680

0945 | NOx 1’ 7 @) 2450

nqS0 ,Szm//(? 74 /) 4Cco ﬁ;i(f*"
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
DATE 3 /6/75
Page . of OI142 T.oolet
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (pom) % OF CHART (ppm) COMMENTS
cC 850
1060 |NOx | 220 | Fgs5i0 O 2910
|00 |Sample| 1 % 200 ||icHe
—_ P2 B Sanz le
1015 |MNOx | 7 O |ze30 Froe
1020 Seprrplg /7 Y 400 |1%O
‘ 77 =
1830 NO/( L Y o 2700 ce enmp 117
o . 1960
(035 | Samplel 1/ 24 40 _|i950"
ip4s5 | NO« // )/ O k7o
. 2090 4,
[0SO |Sawple 27 s 400 |zi180
/100 | NO x " V4 o 3000
. 21 &Df
jios Sam//e /7 ,7 400 ZZZOO
) DS Sample
1115 Mo | & o[>0 - "
_ ' 2 300
(120 |Sample | 1/ 7 F0C  |2310"
1130 | NOx 1 y O 3360
_ 2400
1135 |Sample 1/ /1 GO O [ 4¢d°
N4 |Vox | 17 % O |2




_08—

DATE

Page__;gs

3/6/ 75

of (VI F2 Lnfe [~

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER,

(Continued)

| (Indicate Adjustments) VETER AVERAGE CONC.
SPAN ZERO FLOW COXC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
cese o)
SO | Semple] 222 |5/ roo | ZHSh
oo |NOx | 17 o |3130
_ Z236
Y205 |Samplel 1/ % 400 |2890
P8 San, 7
12155 |NOx )/ 7 o 320 /”Z/y‘ anyle
zZerd,
1220 Z 77 o0 | 000
y225 |Sample| 1/ /s 200 |5arte
1230 NOx V% 2/ - O 3370 cell -f?m/p 119 ° (—
. 320
1235 |Sample|  J/ // 400 33 od®
(145 | NOA | 2/ 7 o |3300
) 23€0
(250 |Semple /) // 400 |7z80"
1300\ NOx\| 7/ // o |3330
: ' 2220
1305 | Samde| 1/ // 400 p3ao’
1315 | MOx | 7 /7 & |30 PLS Sample i37€
. 22680
1320 [Sample ¢) // 00 |;,5070
1330 | NCx V7 % & 2975




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

_'[8_

. (Continued)
oare. 3/6 / 75
Page <} of OIL42 Tolet
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coxsc. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (pom) % OF CHART (ppm) COMMENTS
. e ) —
1335~ Sam//(’ 222 = 5?—8 F4 00 ?izoé)f‘o
{345 | NO 4 )/ )/ o 2920
350 p 2190, _
/ Sam//e /7 / FCO 2230
1900 | NOx N /7 (% 3110
— , 2150
19057 | Sample | 2/ )/ FOO 070’
‘ DS Samrp/
I1#15 [NOx | 7 i O |g870 PeL I
O+QO !
(420 |Samptle | /7 /7 400 Zzood’" A
; +e= 12z°r~
110 |{NOx | /] o |w7o cell temp 12t
1935 | Sample| 1/ /) 400 | zo00
1445 NOx )/ )/ C 2750
1970
1450 |Sample | 1/ ” 100 |z098°
1500 | | i /1 O |2890
2200
1505 [Sampled 1/ ’ 790 12390
PP L
1515 | NOA 7, / O |3¢7¢C fs":’/i,s”“ /2
; ) R 2470
1520 |Sample| 17 /) 400 |rssdf




_28_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

. ' ’ (Continued)
DATE 3/ Q/ 75
Page S of O/‘fz Im /ef'
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coxC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
issolpox | 222 | £278 | o |3#60
115357 | Sample| ) 7 400|855
15451 MO x 2/ /7 O 3290
. . 2500
iS50 |Sample] 1/ /s 400 125338
16001 NOx Y /7 O 3370
(605 | Sample | 1/ )/ 400 ;:;Sg‘o ,
1616 | NOx /7 ’/ o 3300 {3517/5 © Sample
2380
1620 | Sample| 1/ )/ T00 |94
1632 | NOx /17 /7 O 3070
' 2250
1636 Sam,b/( /7 !/ 400 2220™
/67‘5 NO/\ ) i @ 3000 :
2220 ' 137
1650 | Sample| 77 /7 400 |5,50° cell Femp I128°F
1700 | NOx | /7 /7 O 2940
2750
706 |Sample| 1/ x 400 |i770M
17(5| NOx| 17/ )’ O 30 f?ig Serle




_€ 8..

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER
(Continued)

oare___3/6/75
Page_6 of O1Ft2 T/
(Indicate Adjustments) METER F AVERAGE CONC.
SPAN LERO FLOW cosc. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
/ ¢ > ¢ . P 7t —
[720| Sample] 2221 | = g ,> 2., 2400 {j;ggﬁ, Upset cow St
1730 | MO X ]/ /) O 1770 2/
1735 .SaM//e /7 ly T-00 321705;0 //
17145} NOX. /7 // O |io70 /v
{100,

1750 |Sample l Y 400 |,424° Y

' ~>( ,
1600 | NOx 1 1/ o |2i120 cell femp (2

Sla
ic88 w // /1 400 |-l1O | 1775 -
SO <2
18 |Za0| 11 |[&Erse 200 000 | 20O adyos? feme = 7o
=7e0 cel rrp 120 ° &

184> 5%—‘4 /7 /7 400 |zas50| 99 / ‘t‘?m/a o)
180 (Srmple| 1/ /1 FOC




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

—178_

Date 9/]%75’ Zero Gas__ < O, /%m AéQCylinder Pressure |45 O
Instrument Ser. No. O [+ 2 ‘Sﬁg'e:?ﬁas 39 30 g/ggz Ai?z Cylinder Pressure ydoXe)
Location_ A / 2> &’M?;v/q/o\ Oxygen Cylinder Pressure 235 O
é 7/l {E >
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
c8so _ Lo1 5 Fvvimens 7. Oparadcy
OBsO |\ Z2evo 7/ )/ 4O | 060 2l + ?zof,{f sii.—/ hcczaacw_@/t,k
so st e
bacolzero | 11 |EETE | 400 |ooo | 2o Aost Fre zere
, 3430/09”’ cell *fem/a 1/6 ° F~
5903 [Spasd | 77 7/ a0 |90 | 99.5
0910 Sarple| /7 7 400 1670
paIs|NOx | ’/ o |zsoo PPS  Sample  O745
sso
0920 |Sample| 1/ Y 400 270
0930 | NNOX | )/ /7 O |2#440
| ; i
0735\ Sasmpe| 1/ // 200 |22
(0945 |MOx | )/ 2/ o 2710
950 | Sampld )/ / F00 |,7a0
00 | MO | )/ // o |3ozo
; 1600
005 | Sampld 2/ !/ 400 {0
015 | NOx | // // O |ls20 \PRS Samp 7<
1220
j020 |Sawp /d Y7, // H4OCO (94070




_gg_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Coutinued)

pate 3/ 7_/ 75
Page of 042 Tisle/~
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
C 850 o -
lo30 |MNOx| 222 | &5 o I;ég
/ O

ICSS SQ.M//@ Y 94 7/ 200 ;osb
joes | NOx| 77 /) o |3700

2210
1051 | Sanfdel 1 /s 200 |%240

oHewpale +o T0Dwr v rauj? .
1100 ’\}0)\ // // O MO w2 recoda For ANOx Aeadiry
; ' . 2290 place recoder Cachk oo prro S50
1106 Sample| 1/ // TOO |73, 4o cacge e
- - ‘S / aHHexba Yy
. 2340 P[a—(e r&covdee bacle omr SOmr”
1120 Wp/c’ /7 2/ Fo0 O 7'355‘% vease
aWNe soate O vy rasgle

/l 30 A/O/i )/ /r O 4&00 Wﬂfcesh 34

2200
U35 |Sample] 1/ 2/ OO lz053°
145 | MOx| /7 /7 e 3400

’ 217

/)50 54/7«/6 // /s 400 |7, 727‘0
j2co (NOx | 1/ 7/ @ 3690

2240
0205 (Sample| /7 V4 400 |, 3¢

S S

205" (NOx | 17 Y & (3140 PDS Sawple 1275




_98—

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER
(Continued)

wmie 3/ 7/ 75
Page 3f ofr Ol+2 Toolei
e “Zmo . | mow | cov. | RecoRbeR | Fmow cakRr

TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
1220 | Sampley, 220 | £278 | 200 g ;Cc,f‘) 1 -
1230 | NOx Y Y, I, 3330 cell temyp [IG°H
(236 |Sampld 1/ Y 200 |517% |
1245 |INO &, V4 7/ O 3300
1250 \Sample | 7/ /7 200 gll nga
1300 | NOx 2/ 2 O 3350 .
1305 5:(”7/2’6 /7 V4 GO0 C/ﬁi;;lfz: clra e [~
130 » | Z 00 |27 % New cleat paperd
1357\ Ne@x | s/ /7 o |2z POE Sample 1375
1320 SZ::Z YV V% +00 |050| 2 )
(325 \2¢r0y 7/ ,ﬁgsf 400 loco | 20 em.?/uj’/“§ frre zero
1330 |sasple | /) v |aoo |1Ek cell Fom o (1BF
4345 | MOx | 77/ . C (2090
1350 |Samde| 1/ 10 | q00 |20
(400 | NOX | 17 /7 O |zso




a-LS_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

. (Continued)
e 3/7/75
Page _F of O/#2 To/le )/~
O 1m0 | mow | cove, | Mecomom | rron cukr

TIME MODE SETTING SETTING (cc/min) (pom) % OF CHART (ppm) COMMENTS ~

1405 |Sampld 222 | E57% | 200 |[2%0 -
(IS INOX |/ /) o leofo @p/ g_ Soawepl/e

)220 |Sample| 7/ /1 <400 {‘65;)50-07'0

1130| Nox| 7/ // O |zezo

19435 | Saumple| )/ ” 00 /’76;90*0 cell temyp [20°F

o5 | W | 2/ 2/ O lzaoo

50| Sauple| 1 )/ 200 lécae

oo |NOx | v /s o |ego

1505 (Semple 7/ // 400 175

(51| NOX | 1/ )/ O 22io P%f/;fwf//e

1520 Sample| / F00 | 635t

IS\ A/G | 77 1/ o (w10

1S3 [mple | 1|V 00 |70 Cell Fewmp [287F

| 54S | NOx | 17~ // O 2420

1552 |Sample 1/ | V7 200 |170d®




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

_88...

(Continued)
DATE 3 / 7/ 7S
Page 5—- of O/i?, Inl&’f
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) (ppm) % OF CHART (ppm) - COMMENTS
1600\ NO<| 222 |E25S | © |1890
16°¢ OO"'C
NbOS |Samplel 1/ // 400 | szo
615 | NOA| 1/ )/ o |22 e
1628 |Semdle| s i | 400 |/oer
16301 NOx| 7 /7 (AR AL )
' 1660
1635 \Sample| 1) // F00 159000
1645 | NOXx | ;) /7 O |20
1650 |Somple| 1 17 400 |sscto
| 7
1700 | NOXx | 7 J O lezoo oS VK Sarpls
| 705 |\2evo | ¢/ // 700 =080 | 18.2 , X
170 [2Zevo| 1, |EHS 1/ looco | zo RO OIT TImE 2D
3980 €850 ' '
V715 |Span /] |Fsllg | 400 |3980 | 99,2
4000 T;?,B cell ¥erp 20




_68—

NOx FIELD DATA

DUPONT 411 PHOT METRIC ANALYZER

Date 3//0/7 5" gZero Gas < Cylinder Pressure 1350
Instrument Ser. No. (/<4 2 FovorGas 3 Cylinder Pressure - & .3 O
Location_/Heiru ézg BESsCaE A/a\ Oxpgenn 2 Cylinder Pressure_ 2 2 S O
: Tl
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
ce.
0830 |ze0 | 222 |£975 | 400 |030| 2¢
¥ , 7z
|pess] zevo ’) g%gg 400 |ooo 20 ac")usf 1re ZErO
' ) / /O ° =~
0875 | Spav | I/ /v 7 4000 | 100 cell Aemyp
eSS [Zevo V4 // 120 ..o de(rcwﬂgg
I [20° ~
255 |Zevro | i /¢ 400 (7170 | 1725 el temyp
<850 ad;vst tfure zoo
1900 |zero | /W |Eope | 200 (00O | 20 J
14/5 14 I /s r 7/ Clé«,,,,je. /{jé?" Sovrce
SO st ©p
11230 |2ec | 7 [Hsa | 700 | eco| 30 aepust Fme zero
ad,vst+ o Q9.5
440 |Sparz| )/ I/ 700 |376C0| 975 cell femp 115"
7




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3’/ // /75-_ Zero Gas / W7 Cylinder Pressure l3/O
Instrument Ser.’No. ‘ Cl472 cas 3980 Cylinder Pressure &S5 O
Location ;53/ - ;/Et 5 P o A»/C\ Oxygen Cylinder Pressure_ 2 3/ O
7 [ € .
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONG. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppa) % OF CHART- (ppm) COMMENTS
Cgso |
OEOS | Zevo | 222 | Efso | FCO | ~40 /9
’ 2} . ¢ ‘F7 g L
0820 | Zewo V2 £E2C | 900 |o0O zo adyest Ffire zere
251 1/ // /] czs |lcecol zZo
1300 /v /7 7/ 400 |-l00| |76
. cgso Ad ot Fre zCio
13201 7/ /7 F57 ) GO | @O0 20 ‘
' N
: ccll] fem,p P 115
$ (325 | Spavt 7/ // 40¢ |398¢C 99.75 7 !
1380 |Zewo | /7 // g0 ool zo
- €75
135S (Saumptel Uy // 200 |eoo ro
s | NOx | )/ % O |leéo Lo Sawplc
- /
1420 |Sawple| 11 l/ 40C) iag to
1430 | NOx | 1/ /1 & |760
I ' 47
1435 | Samyplg 1y // + 00 165?*”
- Squmwrp
l4¢s| NOx| 1/ 7 O 7 ic’ s el
1450 | Samplel 1/ % 400 ?00*0
)50 [NOx| 7 ly o | 7Ec




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

_'[6—

(Continued)
vate_3/I¢ [ 75
Page of / Lol f~
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW COiC. RECORDER FROM CHART
MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
ceso 57
NO> Yy J) O 66 PDS Sawmp le [675
Savrpple| 1/ /y 400 ;Z g fo
NOx | /7 o |870
&30
j::m/o/c" V4 V4 400 age’e
. . DS S le [IS5FS
NO«| /) o |ioso o Seer
' 720
Sapll /1 4D |gso™
NOx | 7/ /) O 1280
[~{=g*
Sample| 7/ ’/ 40C qggo ta :
SOS Samyele 1675
Non| U % o |13¢0 ’ e
‘?OC—‘*C
Semrpl) /i % “+00 | g0
MO x 1y /y o 1290
L . |eze
1635 |Sampte] I v 4CC |gro™
, PDs S le J645
NOx| 7 O 230 s
OS¢,
| Sawrple Jr /7 FOC  \ogsa




._z 6—

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Cont:inued)
DATE 3 l// / 75
Page O of O/f'LIn/e/L
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CcOsC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
-y ey
zeo | NOx | 222 |S829 | o |reso
o810
705 | Sampld 4 4 GO0 | mesdd
' / 17/5
1715 | NO< | /s 2/ o 1260 PDS Sampls S
V720 | Sample 77/ % 00 ggfo%
(720 \NO<| ¢ 74 O 1270
. PFPe o
1735 | Samole| 1/ // F0C o™
’7?'( A/O,«( V4 Vo4 O J;S_é res «éarﬂ/a/e /7 S
1750 | Sample] 2 % +00 |7é0
1755\ 2ere| /7 V% 2¢O 030 | 22.8
C 850
y 75571 €| 2/ EssY | FOO | &CCO| 20
| 3480 © =
1807 [Sparvr | 7 1/ | 400 |3930| 99 cell temp 20%E
lglo ch'ﬂp/e 7 /7 > Xalic




_56_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3 // 2 /7; éero Gas 40, /ppm Cylinder Pressure [30 )
Instrument Ser. No. O/ 42 f Gas 3‘786’1‘,@9{?; Cylinder Pressure__ 6 C O
Location 7Y 1o A[ a. Oxygen o Cylinder Pressure 2300
ale
(indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SEITING (cc/min) | (ppa) % OF CHART (ppm) COMMENTS
o) N T
CE/C |Sample| 222 |E55S | 400 | 70
PEls| Zevro V4 /7 s =190 /5.9
y
082S 4 74 Y // o000 20 &4’) ST Fowe =€
cell ¥ensyp 7252
OB¢C S/ow/’ /’ // 400 |3890 98
d)es7 e Spner
OB50| 27 vy . 400 | 3870 98 Gy 8T rEcomEr
' . eguivalorf o
(ORSS| 7/ /7 // G0 O |3700 78 3 Z?OVEM al- 145 °
T 77 -
08s6 | 260 ’/ w/’ o |-030| 14,2 W. B
. e 2
baoo|zevo| |E525 | 200 |oco| zo adyest Fe 2o
: cell Fesrp 120 °C
OT03| Spaer| 1y 2/ OO0 |3950| 49.€ :
OIC | 2ET 1/ 2/ 400 |croe | 0.5 )
C 630 Aad,vsT Fwe za-o
o720 (260 | /1 F578 Foo |00 | 2O /«//
‘ ' ell Sz /20 °
0925 | Spas | 11 /7 +00 |3930| 98. 7 ¢ 7
1480,
OFBO |\ Sowpie|  ,/ v 55070
, PCS Sanple 1023
wor2 | NOA| 1/ l/ O lziio vy
. - 1470
1C27 |Sawmple| 7/ 74 TO00 550




..17 6_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Coatinued)

e 3/12/75
Page 2 of O/F 2 L. /e?l
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
0ts|Nox | z22 |S552 | ©  |z2i70
— c 1850
N0EO | Samplal 4/ /y 400 |16247
heo | NO.. J/ J/ (@) 2260
| 700
eS| Sampe| 4 Y +00__|igg0™
. 1170
1H2S | Sampla 1/ 7/ 700 _|1950™ cell tewyp 122 °
H30 | NOx| v ool O 2720
-~ ; 199¢
U3S | Samplel 4y /1 400 lood®
1145 | NOx 'y % o 2760
X 18zo
1150 | Samplc /7y // 400 |igio™®
1200 | NOx_ J/ vy o 2¢¥90
' | 740
1265 | Sample| 17 / FOO | 1660
1D
1215 | NOx| /. 1) o  |ze90 oS Sample 1215
/ Sampl T to
220 |Sample 1 // 400 |1670 2/ J@Wr/p 12 4 °F
f230 | NOx| u z O 2290




..g6_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

‘ (Continued)
DATE 3 / (2 / 7S
Page 3 of CQ/i c Z;7/€/'
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coxC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
. C850 650 L
1235 | Sample 222 | Fs78 | 700 |leadte cell femp 12C°fF
1245 | NO /) % o lzz7o
A 1650
1251 | Sample| 1 1/ 7200|1696
1500 | NO<| 7 // O |z36p
! , /730
1305 | Semple| 1/ Va 200 160"
13161 NOA| 1/ )/ O |z2i0 .
) lecO F oS Sawrpy le
132, SM/E vy // 4’00 ,5&0fc 1316 /
133¢ | NO | i/ 1% O |eeoo
1590 cell +e. 12 2°H
1335 jau%//e’ // )/ ZO O |15 74° T
[345 \NO/( ]/ l/ O 2180 [la (v@d)@JﬂOJVC‘/I'@ﬂf
. 1650 f
1350 |Sampld 11 1, 400 | 970t
1100 | Nox | ) /1l O [2%o
] {970
/405 SCLW//E 1/ ’/ 400 193 ote
V45 | 2eve| 1/ 7 400 | OCC 20
A . 1£0C
Jf20 5%44/4" l/ // FEC | prede

s fe



NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER,

—96—.

{Continued)
DATE 3 / /2 / VASE
vage_F of _O[42 T le)
Ol | e | EE | AR | o

TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS

30| NOx | 22\ 25—3;2 O | 2380 PDS Semple 1730
{135 Savpple s J/ 00 |1E5% cell temy 120°F
lg4s| MO 1/ / O (2350

450\ Sample| 1/ % 200 {1750t

1S0O| MOx | 77 // o |z380

1508 |Samrple| ¥ y 200 |157% |

1516 | NOX| 1/ vl O 2300 P oS Sample 151¢
1521 |Sample] 4y /) w00 |5

150 NOx{ 1 V4 O | 2380 :

1535 |Sample| ) s 400 ;, ;55 cell denp 120°F

[S¢5| NOx [/ 1y O 2450

1550 Mmﬁ )/ /7 00O {gg%v‘o

1600 | NOx| )/ /7 O |25%0

lecs |Sample| 1/ /7 100 |lsgo

16/15 | NOx ¢ 7% O lzszo PPS  Sample 1673




..L6_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
a3 /)12/)7s
Page S  of OI4V T.,/eF
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW COoxNC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
C 850 ' 1850 T
1620 54»,7/16 220 Fsz8 400 | 1650
A . cell 4emrpe 121°F
B30 {NOX| )/ /7 o |2 =/
1S 70
1635 | Sampld 27 /) 700 | 265"
1648 | NOx )/ /7 O 2090
50
1650 | Sampld 1/ / 200 |,%%0
1700 | NOx | 7/ // O 2080
. 1550
1705 501% eV / 400 |, 5340
17167 MOx | 1/ // O |2060
1S00 A
1721 | Sammple| )/ L/ OO |1568°
1730 | NOx | ) / QO |22%0
| 750 cell temr 123°F~
[ 735 | Sample| )1 Z 10 | 18247 7
, ]
1750 \Sampte| / /7 o0 [z‘?;)*"
, . l1éefo
1805 | Sample| )/ )/ 00 |i72d°




—86_

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER,

. (Continued)
oare 3 /12 / 75 .
Page 6 of rnle'f— 0/4‘1
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coic. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
SO -
1610 | Zzevo| 222 | Eo5B | oo |oso| 2 _
ligso| zero| 223 Egjz 200 |00 2O adest Froe zed
. cell +ewz [20°F~
1833|Spar | 41 // F00 |3950 s
W84S .Sceg/k’ c'bdﬂ?é fert 4o HU
T /é’f Yo Oz, 5%

23



_66—

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER:

Date 3// 3 /79‘ Zero Gas___<£ Q. /%212 ﬂz Cylinder Pressure 1200
Instrument Ser. No. O/ ‘}'2’ %;:)2635 3‘1{"‘0 44@ &222 Cylinder Pressure
Location HE.cy fes SsCzer” [ Oxygen Cylinder Pressure
HV-23 Tgile o Oemiier—
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppn) % OF CHART (ppm) COMMENTS
, C B¢ ell /lo° F
Ceis|Sample] 222 |5555 | 300 |2440 cell Aemp
ogle | zeo| 4 // 0O |320 | 26
FF
oe30|zeo | 4 €822 |ooo |ooo | zo adyos? Fre zero
£330
cell fanp [/3°~
CB4S |Spacr| 7 ’/ 00 3970 99
Ow0 |zevo | 4, /7 400 |co| 20
0915 |2ere | 1/ /7 400 1clo | 19.8 ‘
SO .
O130| 2ero V4 ?:%31 00 | GO 2O ﬂﬂ/‘)w'}* _7E/x4e g slad,
e C
O 940\ Sarpld /4 y OO | et
e R AR T v
1030 |NOx | o |14io
1250
1035 |Sammple| 1/ // F00 1200 :
' be pass ecphared [OFD
1025 | NOx.| 7/ s O |igio L il 02
- , £250 4
1650 |Sample| 1/ ly HL  |eate
liop INCOx | 7 /7 e |17vo
220,
1105 |Saumplel 1/ /7 FOU  |f450°




NOx FIELD DATA

DUPONT* 411 PHOTOMETRIC ANALYZER

-00T-

(Cont:lnued)
vate__3//3/ 757 _
Page 7 of DidL. HMHUV-23 Tulet to Dewnstee.
O imo ) | row | cote. | RscomEr | eow chaRr

TIME MODE SETTING SEITING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
s | Mox | e [E85Y | @ |weo
JHED | Spaple | 1y )/ HHD ffﬁ?n
1130 NOA| 1/ /7 o 1857 ﬁgi | Sample
135" |Sawple 17 /7 A0 |iber”
lHas| NOA| y o o
1880 | Sampld ¢/ / G400 |2
l200| K)o | 7 7 o 2940
1205 | Sample| 1/ /y 400 ,[;;;;g‘v
12171 NOx| 44 J/ o |30r0 PDS Saswple 127
1220 |Sampld 1, Iy 200 N1 7% cell fewy 117°F
1230 MOx| 1/ // & |3370
1235 |2&érC ) vy qcCc |00 2 0.9
13g |2e0| o |Em Y | 400 |ooo | 2o ag asp Fime zevo
1290 |Seplel /7 11| 400 5575
12¢s| MO 11 /1 C  |3180




-T0T~

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

Cna J('z:)

Lol v e

(Cortinued)
DATE 3,//3/7 S i
Page = of (D)2 MHLU-23 ._'Z_n/ff Yo Dezrss %?'4—-
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERG FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETITING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
. o cesc oo | 2380 R
1250\ Sumple| 223 | Es27 | #OO<| 1410”
41300 INO X ]/ // Vo) 3860
2570
13057\ Symple| )¢ V7% 100 |7eadt®
1131571 NOx /i )/ O 3850
2640‘;‘0
1320 |Sample| /7 / 2400
. ety ~Scorder fo
’330 ,\,‘C’)( /i 1/ 0 4‘0 30 1 1 scafe TFor M.
, . : 2690 /] 11 7°~
1335 |Samplel Ny I/ 100 |iga0” cell Aemp 7
13¢5 |MOx |}, /¢ O 3930
2560
1360 |Sampe|  J/ /) “0 %o :
1357 Sodyae swuct ol
O _ﬁ!:)/\ 7 —— LL ‘Q ;’;.,f::/”d e By oass
14051 MO /4 /7 O | 3o
1420 M/’l¢ 2/ Y/ GO0 HZO"LO cell tenype 7
1soc| NCx| 7 /7 O necdc
. ; 12 5—0.!
15¢S Sam/lf // /7 700 /970"
15(5 [MOX | 1/ 1/ O |30e0




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

~20T-

_ A {Continued)
e 3/73/75
Page _F  of C/4 2 Hrv—-232 Tolet Ho o st
(Indicate Adjustments) METER AVERAGE CONC.

ToE | wWooe | seiriNe | sertone | (oofmtm) | (o | %OF CHRT | | Cpm) commrs
1S20| Saqld 222 | Fzzo | 400 | 6’ |
1530| No | 4, 0 | o |zen FPS Seajyle I3
\535] Sumple] b i1 | 200 | mE cell femyp 120°F
15851 MOx | e // O |27
1550 |Samplq ), /s +06 ,,_76:;;3‘0
1600 |NOA| 1/ )/ o 2870
1005 | Sempd )/ 1o SO0 ,1532510
615 | NCAl 1y /7 O  |3o20
1620 | Saple| ) Y. 400|157
1630 | NO x b o SBE0
1655 \Samplc| i g 400 ;‘2‘% - cell ?Leﬁff [57%
1625 | NO< | ) /) > |20
1650 |Sampz| ) ) 40 |l ;3?‘”

o0 [ NC<| )/ )/ o | 207
7S \Swple| 4 | 4 S0 | [avde




-€£01-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.
(Coutinued)

DATE S //3/’75‘

Page .5  of ) G- HVv—-2 2 DPez27, 5 foe = Tuw le=
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
S| Mok | 227 5535 LR ERY
S 1437
1720 | $awple] ) 1/ 00 | 1850
1730 | NOx| 4, // O 2930
z, ~ 24 0 L=
1735 | Sumold 1/ J o0 | 1555 cell Ammp j2L0E
1745\ Mo | s /. C  |2060
. 1860
1750 | Sample| 4/ // 40 |j3cor
1800 |NOx | /] 1 O 300
, 1980
1B0S™ | Samplel 11 / 400 |, 5,20
&5 NOx| i/ // O 27/0
» ” 4 / 4 g 205_0
1810 | Sompte| /7 // 700 20907
1830 | NCx | i/ )/ O 3320
_ ‘ 2/5C
1835 | Spumpe | 1/ /7 400 | p744°
1846 N0« ) % O |[344c celi tewrp 1207 )=
. - 2210
RO| NOx| 7 // O 3720




-%0T~

D DATA

NOx FIEL]
DUPONT 411 PHOTOMETRIC ANALYZER
(Continued)
vate 213 /7S ) Tnlet
Page_ (5 of  (D/42. HU-23 Derrsh, Ootf=r—
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
=0 — = ===
1965\ 2a0| 222 | €539 | 200 190 | 16 |
~ RSO s # Frrre ZEAO
wy s/ 1, |EE2C | 200 (0| 20 adc T
, : /20 P F
193 | Sper |, /)| 200 |3920| 9g.25 cell Femp
1920 SMf/a Y /7 /’?f{/’c‘l




-S0T~-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date %/j /7}' Zaro Gas =0 //;1!; /L’@(Cylinder Pressure 1S O
Instrument Ser. No. (/G 2_ Zaro Gas 3 ?é Cylinder Pressure 55¢
Location #?— Ca ﬁ\z‘ &;;%V A/o\ O(ygen Cylinder Pressure 2200
V~2.3
(Indicate Adjustments) MET IR AVERAGE CONC.
SPAN ZERO FLOW CONZ. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppwm) % OF CHART (ppm) COMMENTS
é cgsc P
0630 SM/ 222 ~SsO 00
IS ZED 27 ’/ /) o8 23.7
) gs O , =
O | 260|  V/ %Z% > ¢/ o066 20 adyust i ZEro0
Sightl el *e /07°C
CE¢S | Sparr | 77 4 FOC |4040| F /00 cel =7 ]
t96c, S ieve Swidclerds Yo
65/ | Samde| 7/ // 40 O 2180 ¢ Acoaderee O7Y
. vy Yo
(O7( 1| Stwmpld /7 1t 4o |20
715 NOx | 4y 2t o |30
2400
0720 W//r ” /) 400 | 5,5t
0730 /\/(7/( /¢ /( o 3440
, . |zigo
o725 | Sampte| | o |2
~ PSS Sampele O
07451 NOA| 77 . O 3320 RS Samale 0728
, V. l22t0
750 :gq,»r/;/e /el V4 4O 22289
B0 | NO 7 /s O |3290
, A - ) . 22L0
OB0S™| Sample | 1/ / L {7123
O8iS | NCx // // o 370




-90T-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Coutinued)

DATE 3 /14 / 75
Page > of O+ 2 FV-22 Tl fo  [orncs b
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING {cc/min) | (prm) % OF CHART (ppm) COMMENTS
LD -2 ™ CBS’O N 2‘ I‘S_U*d T
CRI10 Sc&fvr[é‘ 222 \Fer5 | +€CC |1isO
10830 )\70,\ // // & 3}1 80
ot s 2160
OB3S | Sawmple 7 /Y 200 7/45°
. . ' o8+S FoS ~S‘a,—,r@
OF1S| NOA| /l O 3170 1O °FE  cell dome
' ) 2i¢ O
OBSO|Sample| i/ /- 400 |, ;1;50
900 | Np . % /¢ o |3l60
OJos| 26| /¢ 't ] Feojoso 2.
CBS5D e — _
. ) o5
09 I5| Saampl=) 1/ / 00 | 70109
CI3O|NCA|  / /7 O (2090
B / . 3
0925 Sampre| ! /i FC0 |20, g"‘"

- 10 ; . - PrS Sasrple
o5 NOX|  Je l @ ;;‘-270 294G, cell fomp
0950 Saumpl| 1 ¢ 4 FOC | 12537
1000 | N0« i 4 @) 2070
ices ,’%,,,/k" 0y I G0 ‘{;;’gru

Vo &8 °f~



=0T~

NOx FIELD DATA

DUPONT 411 PROTOMETRIC ANALYZER

(Contlnued)
DATE /il 7o .
Page 3 of OIE D HU=232  Tirle? +o Ocmwrisicn
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW covNe. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (pom) % OF CHART (ppm) COMMENTS
WIS\ Ne< | 222 | £83S | ¢ | 3o
N0 | Suwple /¢ /0 40 f_ﬂf’(?a
o300 | MO /7 // o, 3000
—— , 1340,
OS5 Sawpple [OFS
lo4s] NO.| /I ) O |z2180 el tembn 107°F
1970 4
IZLSZD L&Z;nyﬂé V74 1/ ‘%(957 Lfkéﬁh?
1Hoo | No.| 11 /7 O 2960
- 19%60
1105 Ja,m,vé /! 74 GO0 |;3:5/®
s \zeeo| gy /f 400 | evo :
1122 | Spasr | 17 // 400 |4020| 100 T cell fomy 108°F~




=801~

Date

3/4 /75

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER
Zero Gas__ << O-/pp.s MO Cylinder Pressure /5 CO

Instrument Ser. No.

OlEE

5 ] I
-fe-ra_Gas 35 pomr A/’C‘z_ Cylinder Pressure 2/00

Hercoles Besscwmer Ao, Oxygen

Cylinder Pressure 2500

Location
Cuvtlel 7
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
Py C i000 ‘ B
45| E 795 |Esco Test 995
£, /) 17 Test 47
Migar| /7 z Test 2/.
R ight| ) )/ Jest /7.5
M Ja.r/t 1/ 7/ Té‘b?“ 35
Rdark) 1 1) Test 33
2t Z '
C goe -
M-R 250 FESoo C)Z,S_ Scree,r Ln 022
1215 2 95 |&829 - -
5> €ro 15 ~ 996 G400 ofoXe) 0~‘/u5 : Yo 00 . CAl
Frires T METer ZF )
1230| Span | 795 1/ 00 (0832
1430 Span | 795 1/ 400 |032
445 | Zevo | 795 Z <400 |00o8
ol 795 |£895 400 | 00O
1950 :f;fmo F790 ' -~ Ad,vst Firme zewro
BOpp™ o0; : —
i§i0 |Span] 795 |$299 “+c 0o [39607 79-8¢ Cell fem p OB~
17co | Zere ’1 ‘4 400 Coo zewrs  stal,/




~-601-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3/4'/ 7S Zero Gas < /ppm AL, Cylinder Pressure X
¢ SR . L4 - e
Instrument Ser. No. ClLé Gas 3S pes AC,  Cylinder Pressure 2/ OO
. ; I
Location } coper [eos {EQ’ SSres Alo. Oxygen Cylinder Pressure > SO O
Quvtlet
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
C ecc> 5‘“""’? /e/ e Orde—
I7¢b &M/’le 795 FE9cC 46) O 8 o0 1000 207 7o/l sSca /6
7 r .
N C €cc - . S 7 S .sbee?‘ fOf
OB3C |Sample | 795 | Zeee |4o0c | 100

/575"



-0TT-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date ?ZC/?S' }ero Gas 2.0 ! por? \JO Cylinder Pressure 1520
Instrument Ser. No. C/8 & Lt tas 3S, 0,27 MO, Cylinder Pressure [ ECC
77
Location /‘/ Cop vles  [ZesSczaryr A/f& Oxygen Cylinder Pressure 3o
;50 Hemt—" :
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC, RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
, ! cfgeo ' L orstvromecmnt Opcsagfd
830 | Sample| 795 |Fgac | #0C {00 During Mokt 7
, o/
s \Zero | /7 200 |06
‘ A Tale] ad, st Froe zeeo
65S |Zevo | 798 F 474 300 |Ooco ¢afjf:'//€/ S Meder 4]
Frvr—— ~ G3% "y o5 C
pacs |Spaw 11 7 500 |smtmm cell Frmp 1586 7/
oS | Z2C 17 ’/ 500 olol®)
0920 |Spant | 795 Y 500 30 :
_ | A pro ol Scale
0725 |Sample| 725 7/ so0 2625 100 ppor Foll Sea
0985 \Santfle 745 / 500
i0¢S | 2evo | 795 /7 500 |[-018
_ C EOD — — St Zer AT Sog
I05C {260 7‘1; 474 bQO (olo/e 50 oFf cliart “
noo |2eve |795  |2€53 | 5o |ocw 50 adjost Fioe zevo
. - 65—70
{110 barn/)/c 745 /1 500
{135 i 1/ ®) Flawt Sh.+ Ly
(215 | 2eveo | 795 /7 12 20 Vol




NO FI1ELD DATA

[hoe 2 of C16€ celle?

DUPONT 411 PHOTOMETRIC ANALYZER

Y S

/:

Date3/.7—"/7s’ Zz2ro Gas = %21 A{_ék Cylinder Pressure /! SC o
Instrument Ser. No. O1£€ S/‘u Y 2 Z/ﬂdZd:é; Cylinder Pressure l9ccC
Location Hépf(d/@ S 56’55(-7%@;' /4/5'\ Oxygen Cylinder Pressure
6 (% 7L/§‘ /‘ i
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
: — =C 3 —
[2l0|2e~0 795 A Jatele) 50 ad,ce? ze—o
/235 Szm,n/e //’ 77 N ) ICC
— . S Sa, ‘
1245 | Nox Y ’ O JoO [/;’/g.p) Sawmrp (-
i Gc ‘ 76 fo cell temrp, JOT O/~
1255 |Sample| 17 // o |13 7
: ] S Samrpl
132c [NC < ,7 /7 O i3 gpzo g
1385 | Sample| 77 % F00 135
1335 | NOx 27 // O 135
[340 | 2evo 7/ Y 400 |00
1343 |Sample| )/ /” OO 151 :
» PPS Sawple
1350| KO | 7 ’/ O |54 1380 ¢4/ tewme 110
- V4
355 |Sample| 77 7 FOC 166
1405 |INO x /7 /7 & l6 €
166 +oc -
1410 |Sawmpld /s 24 400 | e Sieve o, B4/
- PDS Sa.wv/w =
1420 | NOA| 1/ “ O |85 zC-
. , . . lir+to
1425 .Sam/a/(-‘ /s e 406/; =l




-C11~

Page_ 3 3 « FOlss Cotlel

DUPONT 411 PHOTIMETRIC ANALYZER

NO FIELD DATA

Date : /¢/7 5 Zsro Cas LD ] 0, Cylinder Pressure /.5 OO0
Instrument Ser. No. (O /& é - 35 o2 MO, Cylinder Pressure (10 o
Location /71 eff u/€§ g’g:sgc’m’z/ A/ a_ Oxygen ! Cylinder Pressure
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONGC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
c8ge
1435 | NO~ | 795 |Fa53 O pes
MG20 | Gl )1 /0 G0 P73
425 |2e0| 1 | | #0007 celldemp 110
C 803 ad,vst Feeze zeco
448 (Zevo| Ficg | #00 |000 | 50 A
Y450 [Sample| /7 /1 400 |05
454 {NOx | % o |oés PDS Sample (t5F
1457
R=al) 5am/qé M /s F +00 075
1507 | NO a 77 4 o C76&
1507 {Sample| 1/ “ 400 (086 :
gl
1520 /\/0)( V74 V4 O 086 lpgéso Sa e
OB to
1S25 | Sampld 1/ . 4c60 |093
(635 INO| 1 % O o94
) EEED
1540 «ilmfle 7/ // 4’0& 10}
isso|Nex | 12 /v o lios cell temp 1r2F
/ o » > /SSO
—_ . R . 1 C € 4ol ,"z
1555 |Sample| 2/ 400 |, 4




A

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Cont nued)
DATE 3 /6'/’7%‘
Page ’4 of C‘/éé C')L:%/E'f
(Indicate Adjustments) METER AVERAGE CONC.
SPAN " ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) (ppm) % OF CHART (ppm) COMMENTS
, < EBC . —
jécs| NOx |9 | 2555 ¢ |irs
WEIO | Zeve // /7 g4oC 0ls
CHAO D {, . P Gl )
1615 Zevo| 77 |F%es <00 |ooo| 50 adjosT Fre TErC
1618 | Sampld I/ /7 o0 |11
i623 |NO ~ 1/ V74 O I3
1628 |Sample| )z // 400 (120
1635 | NOA | 27 Jooo O 2l
) : i2¢€ to
| 640 _Sapwf/é’ ) 7/ 400 | 139
PO S Sample (551
1650 | NO« // /7 e |38 16& 0 rell Lewrp [0
: 146 +o 4 ’
1655 .Sample /7 s 4o 149
1§81 $o
1705 | MOx | 17 // C  lisy
i ‘ 152 %
{710 Sampfe ty / 400 64
i720 [NOx )/ 4 C 165
i 745 |Zere 7/ /7 4CC 006
EES ) B — 3 ~}: = S
173¢ |zeve | 14 =o | Hee joco| so adjost Fiore zérc




=911~

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

. ) (Continued)
e 3/5 /7S
Page 75:& O /éé 0()7"'/67L
(Indicéte Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
C 803 17/ Yo
[732 | Savplel P45 | E26) | 40O |73
1737 NOx | 7/ // 'S ) 178
- 182 ell Jewp (07°/~
1742 | Sample | 7/ // 200 |89 cell demp
) 2 S Sameplc [£5 O
1750] NOx | 1/ 17 o |94 PO> Smmye o
; ) reak Sieve Switched
115 57| Sample| 77 17 2«00 liaz >
1805 |Zevo | 77 2/ 400 |07 .
‘|cgc3 s 7 % prep—
1810 |zevo | /7 Fes9 | 700 |ocoo| SO ayosrTers
cec3 ad,osT vrecorde e
|81 | Zevol 1/ F45F FOO | QOO 3O +o. 30%% of Clza;p-;z]
35 pprar ‘ - . : ‘ e
I8 2.0 \Span 7/ 7/ 400 (03 %1‘:, ;% tc cell &m/o /05 =~
1830 (Samplel 1/ ” 400




-CT1-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER-

Date 3/6‘/ 75 Zero Gas < /;JfMM Cylinder Pressure [ t75
Instrument Ser. No. (OJ& & Zzro Gas B\S—pz(ﬂ/ Ar’[“';_ Cylinder Pressure ! 80 O
Location Moo ¢ o fes  [Reccesmes— Alo.  Oxygen ’’ Cylinder Pressure 2SO
Ottt
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) (ppm) 7% OF CHART (ppm) COMMENTS
C eo} I_r?'71 —umef/rf 0 G’r‘d..)é‘/
OB20|Sample| 795 |Fasz | 300 |0I0 . Drerng Mgkt ‘Recorded
Ser Cla - OE30 Tirkitzy ot OS2O AAM]
&30 &z/«;a/e 74 i 4 12Cmmr/ 4y s Ccell v Tez;e 110 ° F
0633 | Zevo z 77 200 407S | 16 -
cC807> adyvs - Frre o
O84SI7er0 | 7/ |F47g8 |FCco |©00| 30 ) ©S ¢z
35/0/m
pes3|span | 1 ;i 200 |033| 36
. 105
0900 | Sample // VY <00 l|jzrte
0920 | NJOx )/ V% o 124
1z
o/~ .i\m,p/f_ “ a4 +CO /32*"‘
0935 | MO Z/ /7 o 135
14/
040 |Sample| 7 ) 200 | 146 1°
050 | NOx /1 // O 148
150
09455 |Samp le i/ V 400 155 to
sieve  switched o A
1005 |AMOx | 1 /7 oo 159 “
jO10 | Sample 7 d 4D |,
> Seasrimie [O2
1020 |NOx | /7 /e O 2 £ i i€ [0T]

Stepp e/



NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

-911-

(Cont tnued)

DATE 3 /6 / 7S

Page X of O/EE  Ouvtlelr

| angerce ez | e [ e [ o
TIME MODE SETTING SETTING (ce/min) | (pom) % OF CHART (ppm) COMMENTS
1025 (Zevo | 795 lg igi 400 |623 | 34.8 cell ﬁmp 109 ° & |

loss |zeno| 795 2550 | 200 |oco | 30 adjos 7 Frre zoo

1040 \Sample] ] ] // +O0 |05 L
j050 |NOA| » J O o054
0SS | Samdd 7/ Jr 200 82’?2;
11os | NOo | 7/ /7 O 066
1110 | Saumpte] 77 /v 00 (I to |
[i2O | NOx| 7 /7 O o6 POS Sample 7070
1125 |Sample| 1 Yy 400 |71 %
35 | NO< | # /7 o 113
1140 (2evo | 1/ 1/ 400 025 :
145 |2evo | W %f_?g 4-@0 000 30 od,vst +ine zero
1150 f;uﬂyﬁ? 7) 1/ +00O L;é>+v
105 |NOx // // O {13z
1210 5am,o/e, 7 7/ 400 ,';§+o




-LTT-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)

DATE 3/6 / 7S5
vage_ 3 of CIEE Cptle
o ) w0 | mow | cowc. | Recomsex | reow e
TIME MODE SETTING SETTING (cc/min) (ppm) % OF CHART (ppm) COMMENTS
1220 |[Nox | 7as | €822 O 147 PDS ~ Sanple
(R (rple] i |zoe |zt cell demp  109°F
1135 | NOx J) /) 19) torned wron g valve I
1236 | Sample| 1/ 7 400 /gsgfo
1242 |NOx | 1/ /7 O 190
1245 | Sample| 7 /7 200 5ot
1250| NOx | 7 Y4 o zit
1255 sle| W 1/ 400 |005 3]
1255 |zavo | 1 |E55% | 400 |ooo| 3o adyus? Frve zero
258 Sump/ el ) Y 400 éii o
I306 (NOx // 1/ 9] 239
131 |\Sample /1 /) <400 ?:;;O to
1320 | NOx J! /1 O 265 ngasaM//F
1325 |Sample| 1/ Vg 400 ,g:;gfo
1335 | NOU x 1/ /7 O 268




-8TT-

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
DATE 3/ 6 / 75
Page <+ of O/ELE Ouvtle I~
o A mo - | Eow | coso, | RecombeR | Fmow oAt

TIME MODE SETTING SEITING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS B

1320|Sampke| 795 |E528 | 400 [Sito 3
1350 | MOx Wy /7 o 274

1355 |Sampte| /1 W 400 ;;g 7o

1405 | NO x " ) O 284 ff;eg Sw.tcleed

1410 |Smple | %/ // G00_|j77t0

(420 NOx | u J o 176 - ffasasam/,/e

(425 2evo | 4y &5 400 |01z 27.8 cell ‘/?Mr \ 106 £ |

19430 | Zevo | [/ ;%%32_ 400 | OO0 = O ad) T Fiae zerp

1435 |Sawple | ) P 400> é; to

\M50 | NOA | /7 ] 093

455 | Savrpde /1 )/ 400 gg?fo

1505 | NOx. | 17 // o |e79

ISI0 |Sample| 11 )/ FO0 °§5’+o

1520 | NOx | /7 O 087 ,’; 0250 Sanmple

1S¢5 [ Zero| 1/ 17 400 |00 | 285




-611~

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.

(Continued)

e 3/¢ /75
bwe_ S ot 0166 OutleT
Csean 1 im0 | mow | cotw. | fscomer | o omaxr
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
Isso|zero | 795 |£5%2 | 400 | 000 | 30 odjost Fme zero
1535 Sample| 1 // +00 || U to
1550 |NOx | » 7 o s
{1855 |Sample | 17 /) 400 ,'Zlgfo
]605 |[NOx /7 /) e 127
1610 |Sample | 1) /) 200 I)i‘?h,
1620 INO X | 1/ // 1 o 14 PDS §«M//e~ 62/
1625 Vampte| 1y " “00 /,‘;Z to
1635 |INOx | ¥ / O /156
l6+0 |Zevo| V7 7 400 ool | 249.5
1646 |ZerO| )/ ,Cég_%g 400 |coo| RO ad, us'{L Five zero
1650 §M/;/e : v J/ 4.50 :;szo cell %em/a [08°F
795 | NOx by 2 o |8 7
1710 |Sample| ) N 400 |72t
720 |NOx | )1 /) O 170 p B UpseT Coud #1007
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
DATE 3 )¢ | 75
Page 6 of (D [16& Outlel
(Indicate Adjustments) METER AVERAGE CONC.

TIME MODE sxgg‘;gc sg%guc (cg:‘in) %g:::) %Rggomr m}fpﬁff g COMMENTS .
1723\ Sample] 795 |Soss | 400 [J0r0 Up set CondiFioer |
1735 | NOx | 7/ /7 O |84 ¢
1740 | Somplel 1/ // o0 | 150 i,
1750 |Sample 17 | 4 zoo |1so %
1755 | Sample| 1/ /) 300 |14¢
810 |Sampld | 1/ 300 (165 1812
1828 zevo| 1 1/ 400 25| 35 | .
ig3sizero| 1 |82 |400 |ooo| zo ~d T Fire Ters
1693 f;cf';' // v/ <40 © |O32 cstl Fewy 106 7=
1850 |Sampld )y 1/ 200
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3 /7/ 75_— Zero Gas A(Z/gam 4/42: Cylinder Pressure /4’15\0
Instrument Ser. No. (D /6 & "jﬁlogcas 3¢ G AZ_(ZZ Cylinder Pressure (800
Location_Aley v % &;g Bes < cmrs— /4/4\ Oxygen Cylinder Pressure__ 2 3. & (O
J D
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
Z 803 Luasteormewn] Opera YA D vtare
Q540 5:1»7//&’ 795 j': 258 | 20O | 048 /V//;é: ReCon/e//: 57%%!”1‘—%,{?
e afF OS00 3/7/7s
0850 Vo /7 +/ +00 |-0/)6 27 Inc;,rﬁasé Recerd (leaT S'/as??/w&’//”
C 803 = Zer
pjo0|2ec0| ! |F463 |400 |00 | 3O adyost Fir= <
cell +ews los °F
0404 |Spasr | j) Y F00 (034 | 37 — ’
o83
9/0 | Saurpe 1/ 4 F00 lora7
. o 70 /305 See #2;/7[(3 o 2/
oNRsS| X /Y // l/ o7 7+O .
77
o4o| / L/ % 77 Sq s
©955 | Zevo /7 V4 40 O |028 35.75
803 ad(/uj?’” Fiere 20O
@800 (260 | 1/ F452 | Foo |[060 | 30
Cé6e
1005 |Sample| 1/ // 400 _|os9te
os5a 2D S Sespmlc 102/
j020 /1 // // FOO |, 5e™ /7> -
/ ' 0sé
jo3c| U /7 / T0O | pqHo
~ 109
1050 1/ // // 400 135%0
{30
1005 | 77 // /v OO |1£37°
Pl Samspils 112/
H2O|NO X /! ’2 Q (70




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

A

(Continued)
DATE 2 / ‘7/ 23
Page 2_ of 0/65 Ouf/é’f
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (pom) % OF CHART (ppm) COMMENTS
CBD3
1S |ZeO0 | 795 |Eg9s2 400 |01& 33.3
Wzo|zeo| 1) 853 | 200 |0oo| 30 ey os7 Fiwe TEro
17z '
1135 | Sl 4y /7 400 | ZLLO
jro5°| /7 4 /7 350 |203H
2z PSS Sample
1220 | NOx| /4, // O (236 L1220
| 37 Lo =
1225 | Samde| /) // 200 |52t cell w05 T
j240| ’/ /7 o 1558 -
R : ” b
255 i/ /7 /7 v |53t srevs 5 Lired o
1304 7 7, )/ /7 |3s 8L+o
1302| 1) 1/ 1/ 1 |55 P
1335 tae | /7 % 27 1P g PDS Sample 1320
1336\ 20| N 7/ 400 01| 275
134(|zeve| oo B2 | 200 |oos| 30 adyost #rae zoo L
1345 Saunpld 1 /) 400 |51
1400 | 7 . % /o et
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
DATE 3 /7/ 75
Page__ 3 of__(O)8E Outle -
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW cosC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
1415 |Sample| 795~ |E527 | 400 |35
slgs- 120 S Sctempelc /7_2 o
|40 |NOXx | 2/ Y © |o53 ”
3 ' //0°
1925 | Saamete| 17 // +00 | pge™ cell femp ~
1440|270 ’/ /7 FoO |-020 | 28 .
14sOzero | 1/ lczig_é 400 |looo | 2o odjvst frwe zevo
o8 7
1456 |Sampd 1/ 7/ F00 |oge’
o086
1510/ ’/ Y 700 ogsto ,
1S23| NOx | 2/ 1/ O |o83 PDS Sawiple 1523
co86
1528|Sample| /) // 200 | pad® ;
cell Je 1777
1538 \zevc0| /s /7 400 |-0z0| 26 “7p ~
| SFH Stmple /| 200 |1
) 14 fo
1600 1/ % // //  lizg
VNS el (620
1620 | NOx| 1) . O 125 [247 2 St
1626 |Sampld /7 /7 200 | 13870
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NOx FIELD DATA

DUPONT 411 PHROTOMETRIC ANALYZER

‘ (Continued)
e 3/ 7/75
rage B of O16E OLtle)~
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS |
cCB803 ' /32 |
1 >€ Sasnr
Vessl 1w | | w A e e S
1658 /7 Wy v, 138 sweve  scwwrteh 1658
|70} 1/ {/ {7/ // o669
}[7/‘[ // /7 // // 1S
172 zeo| 1/ /7 400 |-006 | 26.8 : X
IC éc 3
1727\2e0| /1 \Fas7 | 400 |Oc0| 3O adyost Frwc zero
1730 Sfmn /7 /7 g0 (03| 36. ..
Xile ) er [
1735 [Spars | 77 /0 200 3950 [Haced Aualyze oo
cell +enrp il0°F
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NOK FIELD DATA
DUPONT 411 PHOTOMETRIC ANALYZER
Date 3// 0/75 Zaro Gas =,/ o p A&;@ylinder Pressure 13

Sp 7 —
Instrument Ser. No. (3 /&' & '_ﬁe'cas 35 ppr A& Cylinder Pressure  7OC
Location g{:? [»!/f‘g ﬁf:sc'ﬂ@/ A/cL Oxygen Cylinder Pressure_MZ_,_Z___S‘O
e

(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
0835 |Zevo | 795 |€823 | 200 142 | sB8 |
Cc79¢C , a_g(/'/o_s?“ Ceoarse aced
B Zao | 795 |F4ée 400 |oos 30 Lie  zeso
S>> g cell e 100 ° F
0845 | Spacy // 2/ /7 O30 36 rewp
opss|zero |V // 100 decrens iy
— (/0 °
135S |2evro | 1/ % 400 |-63 | 1775 cell Newmp (0"~
€790 . ‘ &
1900 |2evo| 1 |F287 | 1 |ooo| zo AQesT Fme zeo
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3/ ///JS'- Zero Gas_<Z(D, [ﬁeﬂ MO Cylinder Pressure 13/0
Instrument Ser. No. O /& & &~ é’?afcas 3 gpe M,  Cylinder Pressure__ /4.5
Location Heiy AJa_ Oxygen Cylinder Pressure__ 2 >/
(::t;;ca:: Adjustments) METER AVERAGE CONC. 4
TIME MODE szgggxlc sgg(l)nc (cEI/Jx?:‘iqn) (fg;g) zkggognﬂigT Fm}:pg:?l{ g comﬂmsﬁ_ _
oges|zers | 795 (8272 | 400 |+i16 | 3325
{0820\ 2¢ec0 | 1/ ,C:Z;,? 400 | coo 20 adps?t Fice zT
ees | v 1/ /7 cs |00 | 30
Y200 /7 // // 40 ~O046 2/
1320| 1/ 11 g | 200 |oo0| 30 ad)osT trwe=So0
1385 | Span /) // /7 08| 3& cell @/emé,e s
1330 z2ev0 | 4y 4 +O0 ool z24.9 .
1385 ) 4 %ZZ? 400 |coo| 30 adjost Fioe zero
(356 | Sample /¢ 24 /¢ 25‘0 :
%20 | NOx Y )/ o 024 //pggo ST
%25 | ZevO | /7 1/ o0 019 34 L
30 1 | v |gide v |oco| 3o acyosT T Term
1935 (Sawple| )/ 1/ L0 g?fﬁ
1480 |NOx | 1/ |/ o o1t 220 > F™
5SS Eff,f/’e // // 400 |51




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER.
(Continued)

DATE 3//'/ [ 75
Page_ L. of OIEE  COtlel~
(Ing;f\;te A “s;gggts) FLOW hg(a)‘[;gk gig:gg!{ FROSOESART
TIME MODE SETTING SETTING (cc/min) (ppom) % OF CHART (ppm) COMMENTS
1500 Jiwwe- | 20 | 795 f‘—' Zé’% +00 |000 | 30 ad jos¥ Fine ze0 |
{1505 | Sample| 1/ /) 200 |S0 5
1520 | NOA| /7 Y, o lois I;z; 250 Sample
us2s |20 // /] 200 008 .
is30| 200| 1/ |E469 v leoo | o ad, 557 T PE0

L (535 |Sample] 11 €225 200 |2Y%

D 1550 | NOx 1/ // 1 O olE ’7?;0 Sample
1555 2ero 7 V7 400 (004 | 20.8 ' .
1é60|2e0| 1 Eiae |l # |eeo| 20 adyeost fwue zao
1605 | Sample| 1/ ’/ FOO géif-o
1620 [NOx | s /1 O |o23 POS Samplc (€20
1625 | Z&r 0O 1/ /" 400 |oo>
1630280 /7 /C:Z;—f e |ooo| 3o
1635 |Sumple| 7 % +00 |2, T
16 5C | NCx % 4 O e FPP5 Sample 1650




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

-8¢T-

(Continued)
DATE 3 Zi/é. )75
Page_ 3 ot OIEEL Outl=T-
(Indicate Adjustments) METER AVERAGE CONC.
TIME MODE sz’igﬁic sglm«l)uc (chinox?n) ((:gjfn) zRggomT FRO’&gﬁ?“ COMMENTS
1655 |Soied 795 |F5395 | 700 |oco| 30
N700 \Sampls| /¢ " <400 gg;’m
1720 | NOx | 2/ O |ovg PPS  Sawple (72O
1725 ;e:;i )/ 7 400 |-003
I?KSCD 2E0 1 :E;;;é;ﬁ; // O00 20 ctc{/ 3T Frwe ZEp
1735 | Sorle| 41 27 200 |23er
1750 | KlOx | s/ /0 o loes PPS Sample 7750
[755| 2ae| / G Fco o3| 29.3
18cC | 26ro 7/ ;:—_Zgg 4cc |eee 2305 adjes? e Zzep
8Ot S[ztn lr /1 400 (029 34 F cell fewyo 06 ° £~
1810 (Sammde| 11 1 +OO
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Date

3/)r)7s

NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Instrument Ser. No.

Location C gl /416L Oxygen
: C?Lfg;gfjﬁ >

olee

Zero Gas

Zero Gas < (. /ggﬂ AN ) Cylinder Pressure 12300

7 Cylinder Pressure | £ SO

Cylinder Pressure 2 200

(Indicate Adjustments) METER AVERAGE CONC.
TIME MODE snggggc sgggnc (c?;l?l‘;n) ?gﬁﬁi zRggomT morgpgg:)m’r COMMENTS
08I0 |Soumple| 705 |§ 27 | 400 |-26
0815 | Beve: /7 // 00O |—76 15~
eo2s] 1 | o |2283 |20 Joco | 30 e i
OO | Spair 1/ 17 400 gggﬁ, cell denyp 112 2~
OBts Zero 7/ Vi 400 8533"’ <
O3B0 | ZevO % %;;;9 200|000 | RO aéﬂ/f/s'f Free e
9935 | Sampld ) 1/ | 400|onz* S a0
1002 | Sampl] 7 % 400 prttats
1027 | NOX 74 7d o c77 PDPS Scmple 1025
32 | z2ew) s/ 24 400 01O 32
1037 | 20| 1/ E—;/Zg 400 || 30 ad)st 3747”6’ 60
ic40 |Sample| 2/ G0 &‘bﬁé 4 —
HLL|NOL W 1/ O |o+9
1127 | 2evo| 7/ Y 400 |ooo| 30 cell fewp 113 °H
1130 |Semplel /¢ 1¢ 400 255%
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Contanued).
DATE 3/iz /75
Page__ of _PN/EE O Alet
(Indicate Adjustments) METER AVERAGE CONC.
. SPAN ZERO FLOW coiiC. RECORDER FROM CHART
TIME MODE SETTING SETTING (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
— | 790 DS S Te
1220|NOx | 795 |F288 | O |oso 2% o7
4 [22§ 2e-0 /7 J/ 4_5/0 ~008 28.25, CG// %em// !4 O
C 7‘7 O 4 7z = -
235 | Sawmple /¢ /7 400 86637‘0
- ‘paak
1326 | NOA| W // o oes
[325 | Zeo 1/ ’/ G400 |-0I1C
790 —— —
1336 | Z2erv x4 %’.445—' L OO 2o G»f_(/b 51 Z‘; € ZEHD -
077 1345 1srcp e sl pro wetro,s
1335 | Sampld 1/ [l | O liog* i svorlibed hod to A chob
1404 |Samplel V7 /y 200 EiZ o
, )
1935 | NC x| 1/ 1/ C 060 PpS Sawple |#36
j4¢40 (260 | )/ /s 400 |01l | 32%5 ;
790 ' ; ) .
1#asizec| o |\rap) | 400 |ccol 30 adyost Fiee zevp
C+5,
1450| Sapl 1/ t |#oo |gEk
1swiNOx| 7/ // O |53 P53 Sawsple 1520
o 3
1525 2eve| 1 // F0C ot



-T¢T-

NOx FIEL.D DATA

DUPONT 411 PHOTOMETRIC ANALYZER

(Continued)
e, 3//2/75
g3 of O/EE Ot let
ot e |, [mm | oam, |
TIME MODE SETTING SETTING (cc/min) | (pom) % OF CHART (ppm) conms _
@DO zevo| 795 < ;ZE 400 | 000 20 aLa‘fQ os F e SO
NS3E |Spumpele| 2/ i v | St |
1620 | NO < 7 // O 090 PDS Samp le 1620
(675 | Sl 11 ly 900 016 | 333
(6B zen| 11 |E329 |200 |ooo| 20 I i
1638 | Semple| 1/ /|00 |Sa C
1720 N’O,; / Rz o 041_5‘ PDS 54Mf/e x20
1725 (ool " 1/ 400 _|oof | 20.8 !
1730|2er0} 1 ﬁ;gg_ 5 ooo 30 o-dyvs T Hue 20vo
1735 |Sawrpte] 1/ 1/ 400 [’277@0 cell fewyp (07 °F
1606\ Supld_ ;x| 1/ | 200 |12] sieve - swikked
BIC | 2evo| 4y 17 400 |©CO| 30
1833 | Spanm /v Y 400 |63] 3£ 2 cell Feny (082 F
(84S |Samplel 1/ 1w | o
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3//-3/75—— Zero Gas 40/‘3/,74 A@( Cylinder Pressure 1200

Instrument Ser. No. 0/66 5%35 35 D,‘:M Cylinder Pressure

Location (A (LY S& - /4(/(-\ Oxygen ! Cylinder Pressure

O f'/@;lz
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETITING SETTING {cc/min) (ppm) % OF CHART (ppm) COMMENTS
e
: ' cel] fe /105 °F
CEIS | Saupte| 795 | CL2G | 200 | 84 1 tewp
C8I6 |2evo | 4 /0| 00 432 | 36.4
AL -
0830 7/ /7 ;427 7/ OO0 20 ad)ost Fire zevo
08%5 | Spass| 1 % 400 |C32 | 364
ogec| 2evm| /v V4 200 | 000 K2,
CAL7 | Spa Y ’/ FoC |31 €. 2
- : 57
C725 54/»/’/6 /1 /7 +e0 270
1010 {2evel  1/- // 400 |cic 32
790 . N
loiZ (| Zevo)| ¢ C‘&4é€ 4C0 |Cee 30 ad,osT Flwe zero
-y - o/ Sreve Swricbied 100/
[0l ‘S:"’”y!c s / oo 05‘7’7(?) to B @y/v Ai/sorézz
| ‘ . . _ B;/Fﬁ—3~$ Dfﬁ’k:’é’d‘ | O EC
10| NOA| e > Ob§ POS_Somple (029
/1C5% -54»///6 i« ’/ F00 %Z;)] i
1135 M /: /s @) OS] FOS Sample 7735
[V ! Zf’lg"/}:)t . -
L | g )y /s 400 022 342
- 790 T i Zores
_ ., o P CrFCTT CT

(<5 | 2E0| 4/ Ft5¢& | #€0 s baned praodits




-€€1-

NOx FIELD DATA

DUPONT 411 PROTOMETRIC ANALYZER

(Continued)
DATE = L/g/ 7.5
Page__ 2. of (B[LE Dol le
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) (ppm) Z OF CHART (ppm) COMMENTS
740 i 10630
”ff Sampll 795 | €42 | 200 3257
|2 NOx|  u 7 o |05
: =
127 | Zevo /7 V. 2 o4 eell e p 107
11s¢ | 2e0 7/ E:;Zg 400 | 000 20 a.a{’/u,sf HKrere— zEro)
1135 | Samdd 7 200 ,%Ggw
1320 | MOx| )/ /v o | lo
: : cell e jo8 °
1325°|2evo| 1/ // 4co |-A7 | 26,7 2Ds sa,;e/e 13 2.5
1380| zervo| 1o |E2XS | 4, |eooco| 3O ad, ust e zero
3
1335 |Sarplt 11 /0 zeo |5+ Cell Femyp (07°F
‘ [47 \Suﬂﬁ“rne O*?anﬂ&rf
1357 __Sa,,,,/ e // ‘s 400 587#0 IB,Y}’QS} valee o
194 7| zero| 1/ /4 +O0 o1 Ce//femy (0 9°H
1450 | 2G| /7 _ /C,:;Zcé, 0 | OO0 a,qﬂ/aﬂ‘ e TE
2e 2.+
145 2 | Sample| ¢ // +CO | (877 ‘ ' )
Sieve Sivitebkeed To
1503| Sampld 1/ // 200 | pgs e S
s s /
1535 | NO | 7 // O o+ ﬁ@}s_aky <
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

: (Continued)
DATE 3/ 13/ 75
Page ‘3 of 0/66 Of/"l'b?z‘
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CoxC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) (ppm) % OF CHART (ppm) COMMENTS
1570 |Zevo | 745 | giig | 400-0M | 26.2 cer Aemp 1107
< 79 . d : v
15251 zevo ) /‘?7(2 S0 |o0o 20 ad;ust-Fwe zero
; osl
issc .Sdmplt ‘/ // 400 |p32 ()

. . . 208 Sample /635
16351 Noa| 1/ /) O |z el Ao 207 I=
1640|270 /7 // O |16 =273

_ ALz T ok :
wx3\zao | ) O /) e | 20 adyust Fiee 2op
' 107
1645 | Sopld V7 // D liga ™
1730 |zever | 2/ /7 400 005 3/

- 7LD 5 A e ~
7331280 | 4 |F#E” 1 |ooo| 2o AL, 0T TS T
|- 1% =) 5
1735 \Sample| 1/ 1) | 4o |VESe c El Aemp 108°/

4
1750 |{NOx| 1/ // O |es PDS. Sawyole
— ‘ — 7% 7% =
1258 ;-Yw,';[et /7 4 4 192
18lc |2evc| W y 700 05
C 790 ;.4
1813 [2eve | /7 ;'/1&723 /Y oloe 2,5 ad)yu? Fize za0
1805 (Sl | % LD é.gg-*o
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NOx FIEL.D DATA

DUPONT 411 PHOTOMETRIC ANALYZER

B 00 atsods

(Continued)
DATE 3 /j3 / 75
Page_“F  of . oo tle [
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING smnuc (cc/min) | (ppm) % OF CHART (ppm) COMMENTS
1848 |NOx | 795 | £335 c |is¢ c el Ao 106 ° /=
A 264 S le (850
850 SQ}IZﬂ/e vy // 200 271 res 4”?’ 7
1905 260 7/ /0 Feo |+03 | 20,5 Sicve SwwSfcked % |
C 790 ;
190 1/ /) | Faca | 400 |OOD| 30 ad s+ fime zero
[1O€° F~
/4.3 |Span| ¥ // 400 | 032 365 cell temyp
1920 |Sample| )/ // 220
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NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

Date 3 /l f‘/7—g— ;ero_ gas <. ./ 0 Cylinder Pressure / / 5.0
Instrument Ser. No. O/ & :Za/prérﬂcas 35 00 /[7-,‘ Cylinder Pressure 1600
Location H@fm:[ ‘ ’k"; &Sm 2 /. Oxygen Cylinder Pressure__ 2 2(2 (O
Ot L=
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW CONC. RECORDER FROM CHART
TIME MODE SETTING SETTING (ce/min) | (ppm) % OF CHART (ppm) COMMENTS
630 (Sample| 7957 | £51% | 400
pess|zero| s/ Yy ) 102 5.5
C 790 d 7LV7QKCJ Z
DA |zero| v F3332 // o000 30 ad,o st Fre °
O6Es pa)
|5 | 11 | #0clozl| 3¢ cell tewp 96 °C
155
/; §cw,le 7/ 4 200 /?2*0 .

' . 8O Fo Sieoe swikb to A
&7 54,,{,,/5 /s % <0 ’“_@ O Adsorls O71)
o75c| NON| 1/ O | oés '

o755\ zer0| v 400 |oo® o5 Sample DTSS

790 - -
0758 | Zeo /7 i?‘(tz,g ZLOO OO0 20 d(.{i/ 75 "L Yem= ZCFD
’ OS6,

0802 54/7/‘; /7 Y4 Y ad Cgq7o

o8 NC | /) o |on cell fesy 10258

0853|240l 7 /1 FOO | OCC Zo

SR o 117

:")ﬁ:') o ._'Etf'b'”j'/,c{" // 7/ /—;(A/ 1 6:]; 7/'('3

anq/ ,\.,O)\ /1 1/ O 16 P25 Sa srps feo DG5S
| Zero |/ % 0 | oon| 30




NOx FIELD DATA

DUPONT 411 PHOTOMETRIC ANALYZER

-LET-

(Contlnued)
DATE 3/ F | 75
Page - of MDIGE Out T
(Indicate Adjustments) METER AVERAGE CONC.
SPAN ZERO FLOW coxc. RECORDER FROM CHART
TIME MODE SETTING SETTING {cc/min) | (ppm) % OF CHART (ppm) COMMENTS
C 77 =
1000 | Scipe| 7 75 F%:I g GO0 {gfrﬁ::
. PDS Sawrplce /05 /
1056 | Zevol| /7 // GO0 |-00)
OSS | Zrio . %’;Z% /7 o | 2o a 49&!‘7‘ frsgc> S0
: 24t
JIOO | Saurepde Y Yy 200 | 749
114 |Samdd i | gor |21 sweve swhbed 114
IS |20 4 4 41O0|+003 | 30,75 .
iz lzeewo| 1w |£225 | 400 |ooco| zo adyes # fee wrno
127 Spaw }/ / 400 082 (6//*@'”7/ 100




APPENDIX E

FIELD DATA FOR EPA METHOD NO. 7 TESTS

-138-



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE X5 Mar 75

RUN NO. <:;4 L‘ (:)ﬁiy,

fhlrides dne Besserner Ala. 380 cem / L >

Time

Flask Number (. 7 &
Ve Volume of Flask and Valve, ml QO'?S L0 99| 2058
v Volume of Absorbing Reagent, ml 23 &% 25
v Volume of Flask minus Reagent, ml ‘204-/8 7 O'7</ 2033
P ;  Initial Barometric Presure, in. Hg 2918l 29 761297,
P Initial Flask Vacuum, in. Hg vac 20.7512C (512050
Ei Initial Absolute Pressure in Flask, in. Hg :i‘()/ ;?.l[ ;3,2%3
2 Final Barometric Pressure, in. Hg ;{j 53 ;6%@ /qu()
L Final Flask Vacuum in. Hg vac -5 71818 —2}, s
128 Final Absolute Pressure in Flask, in. Hg 72(7]‘ 7} 2(3 C]S;?Zz/{
T, Initial Flask Temperature, °F ;15/’ / s~ JELf
T, 0 Initial Flask Temperature, °R 73515 351 8K3
T Final Flask Temperature, °F 7 4_ (: Q () 8
T, Final Flask Temperature, °R 34 { L 1528
v . Volume of Sample at Dry Std. Cond., ml 1205 |ices | voa7
M Mass of NO, in Gas Sample, ug & 230|/3,350|/2,750
c Concentration of NO_ as NO,, dry basis, lb/scf |sz/sx 9 %7/ |~ ',

pEmv 2795 4/ T4 4057
=V - Y, v = a7.71) o) l’f};_ fl_]
Tfr Tir
1 " P T Py
= Pur - Pge C = (6.2 X107 | gsc}

= (c)( 357 x 10°)

pPmv
~139-
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DATE

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

OF MNar 7S

ryvo. (Cal Copas
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7 5 C
/j/@FCm/E:),ZXn &:ﬁ’ﬂ’)\’ft Al ;.3: -2;/ =25
Time
Flask Number /O /{ / ;2
Vf Volume of Flask and Valve, ml ‘QOAS/O 2052 20 ()7
A Volume of Absorbing Reagent, ml o, { 25 2
Vn Volume of Flask minus Reagent, ml XO&{ 2027 | 20 42
Pbi Initial Barometric Presure, in. Hg 5{%7& 4075 29 75,
ey Initial Flask Vacuum, in. Hg vac 26 60| 2¢ 65 26
Pi Initial Absolute Pressure in Flask, in. Hg 3'/ {9 j 10 SN
g Final Barometric Pressure, in. Hg 366’0 Q({g(/: X(Lg(/\
f .
P Final Flask Vacuum in. Hg vac O.00 (/,C‘() - /é’o
I’f Final Absolute Pressure in Flask, in. Hg 2 980 4‘:7"3“ Zd 20
o Initial Flask Temperature, °F 74 74 7/1
A ° '_) /’” 7/ -
Tir Initial Flask Temperature, °R 5 \)4/ Vja/ L3
° N - s
T Final Flask Temperature, °F [/, & ﬂ 8 é g
~ = 4 Dy
Te. Final Flask Temperature, ‘R‘ 223 |28 | LR
sc Volume of Sample at Dry Std. Cond., ml g2l e | s
M Mass of N02 in Gas Sample, ug J 42 )38 )22
AESF | . T707 | s51/24
C Concentration of NOx as NOZ’ dry basis, 1b/scf x07% x,07¢ | x/07@
S22y 396
- P
= - vV = (17.71) (v.) f i
vn Vf Va sc ( ) n T T
fr ir
Pi=% T P
-5 M
= - c =(6.2X10")
Pr = Poe = Fir l Vscl
(c)(5%7 x.2%)
oY - -
F S




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE 05 Mar 75
RUN NO. /ﬁ/@/ HY-12 -
/ _ .
£lereulen Jnc. Gessimer Ala Fun K- HV)JA | MY-12-] |HY-12-2
Time L,mm /3/@ 1345
Flask Number \ A 1 3 5
Vf Volume of Flask and Valve, ml kojé 1965 11955
Va Volume of Absorbing Reagent, ml \ Zé 29 25\
Vn Volume of Flask minus Reagent, ml ép /*]_ / 940 / 9\3@
[Pb i Initial Barometric Presure, in. Hg 2&)7[5‘ 2975 2974
IPfi Initial Flask Vacuum, in. Hg vac Z&do 26.50 26.65
i Initial Absolute Pressure in Flask, in. Hg / 3.25 JO?
be Final Barometric Pressure, in. Hg 2976 = O_ 77
[P cf Final Flask Vacuum in. Hg vac -0 50 400
£ Final Absolute Pressure in Flask, in. Hg / l 29' Z&ff’) 24 87
T 1 Initial Flask Temperature, °F [7 % 75 74
Q -~ -~
T ir Initial Flask Temperature, °R j 53 5 ilg
L]
’I‘f Final Flask Temperature, °F [ \ 7/ 70
® e, —=
Tfr Final Flask Temperature, °R / \ <3y 339
vsc Volume of Sample at Dry Std. Cond., ml / \
M Mass of 1‘102 in Gas Sample, ng / \
C Concentration of NOx as NOZ’ dry basis, 1b/scf \
Voey, -V vo=arm o) [f 7B
n £ a sc * n T T
fr ir
Py =B = PBgy
P,=P . - P c =(6.2x107) |
£ bf ff * Vsc

¥ O suched back frore b‘.j pass line
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

pATE _ 05 Mar 75
RN No. infef . HV-12

/-[f:rru/e::, [re. Besserer Ala Z’gm% dfz=3\ uv-12-4 | HV-12-5
Time
, 15 | 144961 1516
Flask Number 7 9
i
Vf Volume of Flask and Valve, ml 2/ 16 2053 2069
Va Volume of Absorbing Reagent, ml 25 25. 25
Vn Volume of Flask minus Reagent, ml 209' 202 8 204 4
Pri Initial Barometric Presure, in. Hg 2972 297! 1297
ey Initial Flask Vacuum, in. Hg vac 2640 26 60| z6.70
I’i Initial Absolute Pressure in Flask, in. Hg 312 3.1 3.01
L Final Barometric Pressure, in. Hg 2‘]78 2977 139 73
Pec Final Flask Vacuum in. Hg vac ~0.05[-0.60 ¢ 0,20
Pf Final Absolute Pressure in Flask, in. Hg 29‘ 73 29/7 29 ?j
T, Initial Flask Temperature, °F 75 75 70
T ir Initial Flask Temperature, °R o 535 535 6:‘/)
o Final Flask Temperature, °F 7 73 j/
Tfr Final Flask Temperature, °R 530 533 | 541
vsc Volume of Sample at Dry Std. Cond., ml
'fi Mass of NO, in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1lb/scf
P, - P
= - = . f
v, =V v, V. = A7.71) () [T‘“’ Ti'}
fr ir
Pi =P T P
-5 M
P =P Pre C ( ) [ Vsc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE Q8 /‘?qp, 75

RUN No. _ynjel - HV-A.
Herouls Ine. Bessermer Ala. fun No. - HV-12-6 | Hy-12-7 | Hy-12-8
Time 1545 | 1645 | 1745
Flask Number /3 15 /
v £ Volume of Flask and Valve, ml 207! 2064' 2039
Va Volume of Absorbing Reagent, ml 25 25 25
v Volume of Flask minus Reagent, ml 2046 2039 20141
le i Initial Barometric Presure, in. Hg 29 70 29 68 29 66
Pfi Initial Flask Vacuum, in. Hg vac 26 éo _4665 2660
P, Initial Absolute Pressure in Flask, in. Hg 310, 303 3 06,
bf Final Barometric Pressure, in. Hg 973 Rﬁ 70’& 29 76
,Pff Final Flask Vacuum in. Hg vac OOO ‘7“610\( +O‘85
[Pf Final Absolute Pressure in Flask, in. Hg 29 75 2977 30(’)/
(-]
T 1 Initial Flask Temperature, °F 75 68 Jj
T ir Initial Flask Temperature, °R o) 3‘3 5 28 531
] ’ . re
T, Final Flask Temperature, °F '7 b 7 5 7/
L] — —_
T £r Final Flask Temperature, °R < 36 — 35 33 /
Vsc Volume of Sample at Dry Std. Cond., ml
Mass of NO2 in Gas Sample, ug
Cc Concentration of I‘IOx as N02, dry basis, 1b/scf
V=V, - ¥ V. =@7.71) v) | P T By
n f a sc n T T
fr ir
Py =PBps ~ Pgy
- - - -5 M
=B - Py C = (6.2 X 107) [ Vsc]
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/Lércu 2s, Inc.  Ressermer Ala.

DATE 06

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

Mar 75

ron No. Lo b ,/:/U’ [ d

L, Howlle 1112 1A 2y i1

Flask Number /01/5 : / . =
Ve Volume of Flask and Valve, ml ézcyef? /jgigs /ii;:;
’Va Volume of Absorbing Reagent, ml ;(\{ Z‘f 25
Vn Volume of Flask minus Reagent, ml ZO /,_/_ /) 40 /950
1 Initial Barometric Presure, in. Hg 2978 20.77 29 7
Pfi Initial Flask Vacuum, in. Hg vac Zé 40 2¢, LO 76,65
By Initial Absolute Pressure in Flask, in. Hg 3381 317 | 31/
P, ¢ Final Barometric Pressure, in. Hg QQ'Q{ A(}éél 25/ é L/
P Final Flask Vacuum in. Hg vac J_O 4g |- 5j5’5/ - / 1‘7 J/
Pf Final Absolute Pressure in Flask, in. Hg 30_ 10 2\3 79 276 9
Ti Initial Flask Temperature, °F 75 7:3 7=
T, Initial Flask Temperature, °R 535 | 933 | 533
T Final Flask Temperature, °F ] 7[ 73 | /3
Tfr Final Flask Temperature, °R 53 533 ‘333
se Volume of Sample at Dry Std. Cond., ml

Mass of NO2 in Gas Sample, ug
4 Concentration of NOx as NOZ’ dry basis, 1b/scf

V=V,
Py =Py
Pe = Py

P

- v, v, = (17.71) () [__f__
T
fr
- Py
-5 M
- P ¢ = (6.2X107) }
ff Vsc

-144-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

oate OG- Mar 2.5
roN vo. _Tplet /- [

/ ors L.[::), /f)c Besserner, Ala fan Mo #U-12- Ij HIZ-I3V{V-12- M
Time 1316 14/ V515
Flask Number -/ 7 [/

v, Volume of Flask and Valve, ml 12053 | O
v, Volume of Absorbing Reagent, ml 235 RS 25
v Volume of Flask minus Reagent, ml 707 112028 13,044
P,y  Initial Barometric Presure, in. Hg 297512773 K973
tpfi Initial Flask Vacuum, in. Hg vac 0’((9@7?(935 2040
Ei Initial Absolute Pressure in Flask, in. Hg 325! 3.38]| 333
P . Final Barometric Pressure, in. Hg 290312701 12 9,60
P,  Final Flask Vacuum in. Hg vac +0.05|-/. 15|~/ 05
P Final Absolute Pressure in Flask, in. Hg 2‘968 2786 2855
Ty Initial Flask Temperature, °F 74 7 4 3 :/
T,.  Initial Flask Temperature, °R 534 | 534 | 534
T, Final Flask Temperature, °F 73 73 7 ;2
T, Final Flask Temperature, °R 533 | 533 | 532
V.. Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf

Vo=V -V, V. = 47.71) @) [ﬁ;;_ } ;;_]

fr  ir
Py "B T Fg
Po= P, - P C = (6.2X107) gsc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

nare O 6 M"M yid

-146-

RON No. __Zylot MH(/ /R
[leveyhes Tac bresse men Al {?m ki)/U/z L\ 12 -1 6
rie e/6] 1115
Flask Number / \3 / J/
V Volume of Flask and Valve, ml 20 7 [ 070 ( ,f
v, Volume of Absorbing Reagent, ml 2 \5/ J’\)
v Volume of Flask minus Reagent, ml 7’20[/ (R C?C]
Py Initial Barometric Presure, in. Hg QQLYI RC]?D
£1 Initial Flask Vacuum, in. Hg vac Xé Q/ﬁ 2(}4(
P 1 Initial Absolute Pressure in Flask, in. Hg 3.2 3 Z
be Final Barometric Pressure, in. Hg XC]’ é / Xj')/g;
P Final Flask Vacuum in. Hg vac +Q45a- C)' /C)
P Final Absolute Pressure in Flask, in. Hg 5006 2348
T, Initial Flask Temperature, °F 7 ( 7\3
T, Initial Flask Temperature, °R 535 | 533
Te Final Flask Temperature, °F 7 3 79[
Tfr Final Flask Temperature, °R 53 534
Vsc Volume of Sample at Dry Std. Cond., ml ‘
hM Mass of NO2 in Gas Sample, ng
C Concentration of NOx as N02, dry basis, 1b/scf
vV =y, - ¥ v =arm o) |F Tk
n f a sc n { _T; T_i—r-]
Py =Py = P
Pe=Ppr ~ Fer ¢ - G2x10) | :;sc}




DATE

RUN NO. H V'[g - :Z'ﬂ/z‘ gi

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

7 177ar 75

Alerules [nc.  Besserner, Ala.  Tenlb iy 1214112 18\ HY)1 9
Tine 118" hogs” LIS
Flask Number / 3 6’
Ve Volume of Flask and Valve, ml Z()(?? / ? (O{ f-? ( 5/
{ N
A Volume of Absorbing Reagent, ml 2 5 Q\S’ R 5
v Volume of Flask minus Reagent, ml 20/4 / 7_/7[ O /730
Py Initial Barometric Presure, in. Hg QO, é{ 2(7' ()3 29 é /
[ 1
£1 Initial Flask Vacuum, in. Hg vac 2 Gfl‘{ ﬂ? é § $ X Q 25
P 1 Initial Absolute Pressure in Flask, in. Hg 320 30 8 3 364
Lo Final Barometric Pressure, in. Hg XC'{' 53 2‘7' 8¢ R?fw’z/(
P s Final Flask Vacuum in. Hg vac ,.,;z /(7 -——O’ 70 __485
P Final Absolute Pressure in Flask, in. Hg 27 73 |28 94 2499
T, Initial Flask Temperature, °F 74_ 7 3 7 02
T ir Initial Flask Temperature, °R S 34 5 33 5 32
T, Final Flask Temperature, °F (g 7 6 6" / . ‘5/
T Final Flask Temperature, °R 527 | 525 575
Vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of Nox as NOZ’ dry basis, 1lb/scf
= - = P - P
=V -V, V.= a7.71) o) Eg‘ i
fr ir
1 %1 T Py
-5 M
=P, -~ P C = (6.2 X107 l Vsc]
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE Q) 7 /}7 A4

RUN NO. l’j ‘2 [; 4:444 gjL'

Ti:e[grcu/esl [nc . BessermerAly  Runlfh- H\/l.?\f Hu-z;;-ai H /-2
" |24 /316 [HI£
as umber ‘

A Volume of Flask and Valve, ml R/Yl L QZ £3 Q/@/ﬁ
V. Volume of Absorbing Reagent, ml S 2 5 (;:?
v Volume of Flask minus Reagent, ml 107 k0424 0y 4
Pri Initial Barometric Presure, in. Hg QQQ I 29, ( 0 ;)1;3
Pe;  Initial Flask Vacuum, in. Hg vac 4 6.35196.501AC 28
l?i Initial Absolute Pressure in Flask, in. Hg 320! 370 | 333
P..  Final Barometric Pressure, in. Hg 298951 24%4106.8)
P,  Final Flask Vacuum in. Hg vac L/ 751-3.55]-% |C
ﬂPf Final Absolute Pressure in Flask, in. Hg 28,10 26, ZQ 7 5‘ 72
T, Initial Flask Temperature, °F 72173 |70
Tir Initial Flask Temperature, °R 5321 53 53¢
T Final Flask Temperature, °F G4 |5 |65
T, Final Flask Temperature, °R s24| s25 | 525
V..  Volume of Sample at Dry Std. Cond., ml
%M Mass of NO2 in Gas Sample, ug
c Concentration of NO_ as NO,, dry basis, 1b/scf

voev, -V, v__ = an7n) o) [ ;ﬁf_ - ‘;'L]

fr ir
Py =P = Fra
Pe = Ppe ~ Pee c = (6.2 107) [ l‘:sc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

patE (7 Mar /S
HY 12 Twlet

RUN NO.
[/e/ch/\os Iwve, Qbesse MeR_ ﬁLa Row M yvia- 23\1vi- 2L\ Hviz-ds
’ !
Tine 1§17 |16 /5 | +7om
Flask Number [ 3 / \5/ é E>
Vs Volume of Flask and Valve, ml 207 / 2067/ 2073
v, Volume of Absorbing Reagent, ml AL A \{ Af
V. Volume of Flask minus Reagent, ml o4 é 20 3‘7 Xoﬁ
’Pbi Initial Barometric Presure, in. Hg R? A Q 7 53 Xj {7/
P ! 4
gfi Initial Flask Vacuum, in. Hg vac 7’26 SO RE 3¢ Qé'/g
By Initial Absolute Pressure in Flask, in. Hg 306 3I/I81 3 O({
L Final Barometric Pressure, in. Hg 2?’ 81 2?1602 ,??:62 ‘
P Final Flask Vacuum in. Hg vac - / 7. 5 "5/, /0 |- /' o0
Pf Final Absolute Pressure in Flask, in. Hg 2807 |25 72 28- 82
T, Initial Flask Temperature, °F 7 7 7 { 7 8
T, . Initial Flask Temperature, °R <37 535 | 538
T, Final Flask Temperature, °F (g 5 G 5 é s
Ter Final Flask Temperature, °R 525 | 525 S5
Vsc Volume of Sample at Dry Std. Cond., ml
kM Mass of NO2 in Gas Sample, ug
c Concentration of NOx as NOZ’ dry basis, 1lb/scf
= — = P bt P
v, =V v, Vee (17.71) (Vn) ! T_f_ _T_i_
fr ir
Py =Py - By
= - = "'5 M
P, =P, P, c (6.2 X 107°) l vsc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE

//}74& 7( /)A/‘H\)& /‘r/e’ﬂqol\g,s A

RUN NO. IA/'!&* /'7/(//9\ Locations _ﬁeamy_g_&_\

Ao Hlnalwa-27\ia
Time i. -
s 445 | is)s
Flask Number l \5 \[)
Ve Volume of Flask and Valve, ml V?O 3? /7 é P / ¢/§/
'Va Volume of Absorbing Reagent, ml Q 5 1326/ ’ ) 5’
v Volume of Flask minus Reagent, ml 20] f /94-0 11130
Py Initial Barometric Presure, in. Hg g?q’ég ;\77’4 5 q Ly
Pey Initial Flask Vacuum, in. Hg vac 027 35 X7 10 RG e
;Pi Initial Absolute Pressure in Flask, in. Hg ‘)? v»’L) .,(, K ‘) 287
be Final Barometric Pressure, in. Hg 21 A I@ g l X?: )
Pee Final Flask Vacuum in. Hg vac +C)’§§' ,/Q 80 |te ge
Pf Final Absolute Pressure in Flask, in. Hg 30.06 28 7/ ;9 0
T, Initial Flask Temperature, °F 74 7 \;; f;/
L Initial Flask Temperature, °R &34 533 555
T Final Flask Temperature, °F 7 8 7 @ 7(»:/
Tfr Final Flask Temperature, °R N 8 5 58 5 38
se Volume of Sample at Dry Std. Cond., ml

M Mass of NO, in Gas Sample, ug
C Concentration of NOx as NOZ’ dry basis, 1b/scf

V=V, -V, v, = (7.7 V) lfﬁ_
fr

Py = Pps ~ Fgy

P_=P P c = = }

£ bf £f Ve

-150-

Py
Tir




DATE

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

[ Maa 25~

Pyant _ MHereddos Tno.

RUN NO. IA/LQ{‘ /j[/lg\ AocA&‘;oa/ BSE A
: 73 outhe
Ao N |Wd2-29) itha-20 | W23

Time /5/J;/QL§/ {els

Flask Number XU 7 //
v Volume of Flask and Valve, ml SOB0|AHE! Z(')gg 2069
v, Volume of Absorbing Reagent, ml Z5 =5 RS oXs
v Volume of Flask minus Reagent, ml 2085 911,028 2044
P,  Initial Barometric Presure, in. Hg LG L RNAGE XP/(7 29 e
19 Initial Flask Vacuum, in. Hg vac (;)Q‘é‘g# o} D?C‘é)s'ﬁ ;{Z %
P, Initial Absolute Pressure in Flask, in. Hg 302 | 29¢ e 85
L Final Barometric Pressure, in. Hg “2.5310555 1,455
P Final Flask Vacuum in. Hg vac -1 50 |- 3.80)- 2.25 |
1Pf Final Absolute Pressure in Flask, in. Hg 2203 2575 27 SO
T, Initial Flask Temperature, °F 77 B9 |73 |74
L Initial Flask Temperature, °R 53 7 <3 5 535
T, Final Flask Temperature, °F 7 eC’\ 77 7 7
Tfr Final Flask Temperature, °R 638 5\3 9 657
vsc Volume of Sample at Dry Std. Cond., ml

Mass of NO2 in Gas Sample, ug
C Concentration of NOx as N02, dry basis, 1lb/scf

n f
Py = Py
Pe = Pug

P. -
-, V. = Q7.7 @) I Pe
T
fr
- Py
_ ~5. | M
- r,, c -(e.zxm)‘ v]
sC

-151-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE H Mgﬁ A @t\f\k){” /‘(PQ(‘U/D& Lac,
RUN NO. J/\/Z Q-W 2 A@A{,%/ ﬂequ,m(ﬁ //A

Ron M| 2l ot s

Tine _ (115 | [198T

Flask Number @ / 5
Ve Volume of Flask and Valve, ml XO QO(J‘/
v, Volume of Absorbing Reagent, ml KS ;2 6
Vn Volume of Flask minus Reagent, ml ‘3'3 2039
Py 4 Initial Barometric Presure, in. Hg 2 Jé 0 ”ZC} ()
Pey Initial Flask Vacuum, in. Hg vac ;')(&'7?; XCG\)/
I’i Initial Absolute Pressure in Flask, in. Hg 2 85 Z. 95
be Final Barometric Pressure, in. Hg &?'Vu Q q 56
Pee Final Flask Vacuum in. Hg vac 1 / , {O -(7:).(170
P Final Absolute Pressure in Flask, in. Hg 3/.0 S 28 <O
T, Initial Flask Temperature, °F 73 7{
T ir Initial Flask Temperature, °R 55’3 &’55
T, Final Flask Temperature, °F 77 7 (Q
Tfr Final Flask Temperature, °R 53,1 <36
vsc Volume of Sample at Dry Std. Cond., ml
M Mags of NO, in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf

-152-

P, - P
- _ = . i
-y, -, v = Q77D o [i:'f_ T__}
fr ir
1" P1 ~ Pg
P c 7 ]
= P - =
£ bf ff Vsc



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

Y/ Rves

DATE

Rlant /*/@ﬁ)ru(«o\s L.,

RUN NO. I/\/LQ\’ H l/l P Kocnjr\' on/ “0?5@"\?&, 4A/1)

(Do Mo 2 142 23 (o4

Tine a3 11T |15

Flask Number / \;; \5”
Ve Volume of Flask and Valve, ml 2C31 |/7 65| (955
v, Volume of Absorbing Reagent, ml 2{ 25 ;75
v Volume of Flask minus Reagent, ml 2[)/5/ /7 ;/ 0 /230)
PLs Initial Barometric Presure, in. Hg Xcl' 5 2 ﬂ f, 5/3 2, { <
Pey Initial Flask Vacuum, in. Hg vac 2(; <5 RCAI ;(C»45
Pi Initial Absolute Pressure in Flask, in. Hg ZLE?ES \jiC)EB :i/()
L Final Barometric Pressure, in. Hg 9\? 46 2?47 ;20"4()
LS Final Flask Vacuum in. Hg vac 'O,« éfL /’ 05 _2/05
{Pf Final Absolute Pressure in Flask, in. Hg 2581 2{8.42 274_1
T, Initial Flask Temperature, °F \7 "7 2 E% ;7 E%
T ir Initial Flask Temperature, °R \%7 538 5 38
T, Final Flask Temperature, °F 7 \5/ 73 72
T Final Flask Temperature, °R <3< | 533 S32
VSc Volume of Sample at Dry Std. Cond., ml

Mass of NO2 in Gas Sample, pg
C Concentration of NOx as NO,, dry basis, 1lb/scf

- - = P -
VsV, - Y, v, = U7.7) ) [ Pe
T
fr
Py =Pps ~ Pgy
P =P _ - P C = (6.2 X 1070 M_
£~ Ppr £f . v__
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NITROG

| L

DIOXIDE SAMPLING DATA AND CALCULATIONS

A2 g Z/m Lo TaC,

DATE
RUN NO. ,Z;VA&* /‘“} (D Lot cn/ - v
VM i i uniaz= |ive
time 1318 | [430 ||s7&
Flask Number | 7 C{ [
Ve Volume of Flask and Valve, ml 7 / /6' 90 /;3 8@67
v, Volume of Absorbing Reagent, ml 2 25| as
v_ Volume of Flask minus Reagent, ml 209 |20 3BN0F4
P.;  Initial Barometric Presure, in. Hg 49,55 |R95¢ |22~/
Pey Initial Flask Vacuum, in. Hg vac 42(0‘5 SI2C4C Q‘é 20
P, Initial Absolute Pressure in Flask, in. Hg 320 | 314 | 3.3/
P,  Final Barometric Pressure, in. Hg 4 43 2942137 33
P..  Final Flask Vacuum in. Hg vac 40, 051045 0.0
P, Final Absolute Pressure in Flask, in. Hg 2947 2897129 13
T, Initial Flask Temperature, °F 78 | 7 8 77
Ty r Initial Flask Temperature, °R 538 | 538 | 837
o Final Flask Temperature, °F CE |G 8 T4
T, Final Flask Temperature, °R 528 | 528 554
V..  Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, Lg
C Concentration of-NO_ as NO,, dry basis, 1b/scf

P.
Vo=V -7, Ve = 17.71) () [Tf

fr
Py =Py = Pgy

M
P_=P - P c ]
£ bf ff vsc
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE / 9 ﬂ/ﬂ 75/

RUN NO.

Hercules ..

Beserrr Als  Run No. 124 ifni 44

T <
Tine (11715
Flask Number . g% é@ /<§/
V. Volume of Flask and Valve, ml Q(’)j’gf 0/2067/
v Volume of Absorbing Reagent, ml ;25: f?{
s Volume of Flask minus Reagent, ml 0373 D0 2
Pb i Initial Barometric Presure, in. Hg EZ?‘ ‘5/ O (17’ :/g
Py Initial Flask Vacuum, in. Hg vac XC(/O IQQ’?)\'(
Fi Initial Absolute Pressure in Flask, in. Hg ;3,/(3 iS./\S
CPb £ Final Barometric Pressure, in. Hg 2?,33 Q(f 3 2
P Final Flask Vacuum in. Hg vac @.m - gl L/O
Pf Final Absolute Pressure in Flask, in. Hg 29 33 25. 02
T, Initial Flask Temperature, °F 77 7 g
1
a N —
Tir Initial Flask Temperature, °R ;537 i‘)jé
T Final Flask Temperature, °F (;763 17 /
° - .~
Tfr Final Flask Temperature, °R fS:SC) \:%5/
Vsc Volume of Sample at Dry Std. Cond., ml
P( Mass of NO2 in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf
V=V, - v V. =@7.71) vy [P ~ P
n f a sc ) n T Ei—
fr ir
Py =Pt = Py
P,=P_ - P C = (6.2% 107 A
£~ bt ££ . ) v
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

[S Man 74
L//p‘{‘ //y/ ;(

DATE

RUN NO.

/w//Uo‘ M2 4112 -4 3

/’é@@r} [QS Zuo /fio\ggama AR //ﬂ.
e

-156-

_— _ » Hy12 - 44,
Flask Numb /047 //32 /2 /[]
ask Number
Ve Volume of Flask and Valve, ml i fé\ﬁ(} /(/365 /é/
v, Volume of Absorbing Reagent, ml (;ZL\/ j 5 %Y
v Volume of Flask minus Reagent, ml ,/(() j 1 /74/ (’t) ,j‘\;(‘)
Pb i Initial Barometric Presure, in. Hg Vel?‘/?[él Q 7( 43 ;{7 Lf |
Peyg Initial Flask Vacuum, in. Hg vac 267.35 2 é:Q s ( (;’ ;/
'Pi Initial Absolute Pressure in Flask, in. Hg 509 2/ ,:3 3.06
Py ¢ Final Barometric Pressure, in. Hg d?' b/ 6 1249, {c1 p?(// (/17)
P Final Flask Vacuum in. Hg vac - J?D - 3‘30 - 3'(:(:)
Pe Final Absolute Pressure in Flask, in. Hg 26 66| 2629 126.0%
Ty Initial Flask Temperature, °F f(”) é., g' /0
T . Initial Flask Temperature, °R S 3() 528 55()
Tf Final Flask Temperature, °F 5 7 5/8 O 7
Tfr Final Flask Temperature, °R </ 9 S/g </ 9
’Vsc Volume of Sample at Dry Std. Cond., ml
Mass of N02 in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf
V=V, - V= (17.71) (V) F_f_‘ ﬁ_}
n f a sc n T T
fr ir
Py = Pps = Pgy
Pe =P - Pg C = (6.2X107) ‘ bésc}



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

/5> /Manr 25

DATE
ron No. _Zarhed - 2l 12
, & A L,gﬂ‘ N Q)?S.Séﬂ:n@/t’, /[/-' /fw /Ub ~ |Hied 46 47
[317 | /539 /632

Flask Number 7 C? | |
V Volume of Flask and Valve, ml Al /G G633 /?OG?
v Volume of Absorbing Reagent, ml 28 A5 R s
v Volume of Flask minus Reagent, ml ;{0? 0 38 A0 %
Py Initial Barometric Presure, in. Hg 2939 1293%129.3
P Initial Flask Vacuum, in. Hg vac 26 39120 3@‘ /?6 35
P i Initial Absolute Pressure in Flask, in. Hg 509 302 ézl
L Final Barometric Pressure, in. Hg 27 és Q; 7012 70
P Final Flask Vacuum in. Hg vac T, 2 s .,2‘ (5 “.‘3 g
P Final Absolute Pressure in Flask, in. Hg 2740 2705 |23 35
T, Initial Flask Temperature, °F 73 7:) 77
T, Initial Flask Temperature, °R 533 | 533 | 537
T Final Flask Temperature, °F 59159 |57
T Final Flask Temperature, °R 5/ 9 /9 </ 9

e Volume of Sample at Dry Std. Cond., ml

Mass of NO, in Gas Sample, ug

c Concentration of NO_ as NO,, dry basis, lb/scf

n f
Py =Py
Pe = Pug

P -
A v, = a7.71) () [_i_

T

fr
- Py

M
- Pgs c v }

SC

-157-




/yéﬁﬁh)Lps ;T}V(; (&qaﬁ?ﬂﬂﬁﬁ//%KA

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE /% {5
ron 0. __dwhet - HU 12

/\}Vﬂjk)é_ L1148 {9
= 1154067 ]
Flask Number @ EY| g

Ve Volume of Flask and Valve, ml Xﬁfa QOGSI
v Volume of Absorbing Reagent, ml 2 < QL S
v Volume of Flask minus Reagent, ml {053 3| 20 29
P, . Initial Barometric Presure, in. Hg 24 35129, 26
Py Initial Flask Vacuum, in. Hg vac 2@3@ XQ S
P, Initial Absolute Pressure in Flask, in. Hg 205 | 30/
P, Final Barometric Pressure, in. Hg PQ mO afi']o
P Final Flask Vacuum in. Hg vac - 29511 6’5
p Final Absolute Pressure in Flask; in. Hg 2745|2785
T, Initial Flask Temperature, °F 70 | 7 A
L Initial Flask Temperature, °R 530 532
T, Final Flask Temperature, °F 79 | 6O
Te. Final Flask Temperature, °R <9 | 820
sc Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
c Concentration of NO_ as NO,, dry basis, 1b/scf

) P, - P
v sy, -V, v, = a7.71) @) l_f_
T T
fr
Po=Pyy = Py
P.= By - Pgg c = (6.2 X107 l Vsc]

-158-

4
ir




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

wee [ g 75
Tihet HU LD

RUN NO.
//e/w/b I Beseoer Alg Fanko S0 57/ S 2
Tine Q74710477 /7
Flask Number / '3 |5
v Volume of Flask and Valve, ml 2039 / %g [958
v_ Volume of Absorbing Reagent, ml | 2351 As| X35
v Volume of Flask minus Reagent, ml RO M| /7401930
Py Initial Barometric Presure, in. Hg Qﬁ{c] 2 ¢ 2129 (.3
¢y  Initial Flask Vacuum, in. Hg vac 26.45126.50 D07
P Initial Absolute Pressure in Flask, in. Hg 3. 14 312 | 497
Pos Final Barometric Pressure, in. Hg /’(%77 ;g(/‘ 77 Qq,‘ﬁ
P Final Flask Vacuum in. Hg vac -0.(5 - 0.754Q3 5
i Final Absolute Pressure in Flask, in. Hg 2914 2904 2944
T, Initial Flask Temperature, °F 6O | 6O (o
T, Initial Flask Temperature, °R s20 | 520 | 520
T, Final Flask Temperature, °F s/ S/ |58y
T Final Flask Temperature, °R £/ s/ 574
v . Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf

= - - P -
V=V, v, V. = 47.71) () [ Pe
T
fr
Py =Py = Ppy
- _ _ -5 M
P, =P, P c (6.2 X 107°) | Vsc]

-159-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

(L/R 7S

-160-

DATE
roN No. __Lnhet /{VIQ
//ercqf?s,ﬁcb Besserrer la fnle 553
Time 047
Flask Number
v £ Volume of Flask and Valve, ml Q?’ 6
Va Volume of Absorbing Reagent, ml ﬂ\ 5"
Vn Volume of Flask minus Reagent, ml ZOQ(
P 1 Initial Barometric Presure, in. Hg Xq/ é é
Py Initial Flask Vacuum, in. Hg vac RG é 1]
P i Initial Absolute Pressure in Flask, in. Hg 201
P, ¢ Final Barometric Pressure, in. Hg Qﬁ"l?
P Final Flask Vacuum in. Hg vac - l‘3§
Pf Final Absolute Pressure in Flask, in. Hg 2844
T, Initial Flask Temperature, °F s 7
T ir Initial Flask 'i‘emperature, °R :)/Q
Tf Final Flask Temperature, °F y/ L/
Ter Final Flask Temperature, °R S /<)[,
Vsc Volume of Sample at Dry Std. Cond., ml '
Mass of N02 in Gas Sample, ug
C Concentration of Nox as N02, dry basis, 1b/scf
vV =y -7 v =@ o)y | % "B
n £ a sc n [ g E;]
Py = Fps ~ Pp
Pp =B - P C = (6.2X107) ‘ h;sc]




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

" pate OA& NMar 75

ron wo. gullet- V13

, ,
forwles Ine . Bessermen Ala. Rurt No- #y=r3-1 |HY/-13-2 | H¥~13-3
Time 1258 | 1318 /350
Flask Number 2 4_ 6
V. Volume of Flask and Valve, ml 2035 | 204 1 /984
Va Volume of Absorbing Reagent, ml 25 25 25
V. Volume of Flask minus Reagent, ml 2010 | 2016 | 9 5‘2
Pui Initial Barometric Presure, in. Hg 2975 29.7< 2 9‘7{[
Pfi Initial Flask Vacuum, in. Hg vac 2640 26 -65 26.50
Pi Initial Absolute Pressure in Flask, in. Hg \3,%<§ \3‘/(> 3 2<f
be Final Barometric Pressure, in. Hg 2976 2976 1 2977
I’ff Final Flask Vacuum in. Hg vac +O.05 | - 1.50 |-oos
P £ Final Absolute Pressure in Flask, in. Hg 2981 V2876 2972
T, Initial Flask Temperature, °F 7; 75 7 3
@ iy e .
T ir Initial Flask Temperature, °R 5 23 6 35 5 33
Tf Final Flask Temperature, °F 7/ 70 70
@ B - I
Tfr Final Flask Temperature, °*R fiS/ <3 :>:£)
sc Volume of Sample at Dry Std. Cond., ml
Mass of NO2 in Gas Sample, ug
C Concentration of No, as NO,, dry basis, 1lb/scf

n
P1=P
Pf=P

. - P, -
v, V.. = 17.71) @) l s
T
fr
- Fgy
B} i} -5 M
P C =(6.2X10") ‘ = }
scC

-161-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

# £5 SToPloex No, 9 musf be calbeind

-162-

DATE _ OS5 Mar 15
RUN NO. _Oullel - 4V-13
/-'éragu?s, Inc. Besﬁe/ﬁer, Al @nﬂgg qy-13-4 | dv3-5] 1v-13¢
T 1420 | 1454 | 1520
Flask Number 6 10 ¥ 12
Vf Volume of Flask and Valve, ml 2080 20 §i 2076
Va Volume of Absorbing Reagent, ml 25 25 25
Vn Volume 'of Flask minus Reagent, ml 205i 202 2 | 205
Pb i Initial Barometric Presure, in. Hg 29 72 2_9'_” 29‘,"
£ Initial Flask Vacuum, in. Hg vac 2655 26.60| 2 655
Pi Initial Absolute Pressure in Flask, in. Hg 27 3 3 s
be Final Barometric Pressure, in. Hg 297&7 207 7 :201,73
££ Final Flask Vacuum in. Hg vac 000 |r1.05 [+O, 4{
P Final Absolute Pressure in Flask, in. Hg 207813102 |33
T, Initival Flask Temperature, °F 75 75 73
T, Initial Flask Temperature, °R 5 Jf)/ 535 | 5-3
'If Final Flask Temperature, °F 73 7 3 7 3
Tfr Final Flask Temperature, °R 55»3 $33 J ;j
sc Volume of vSample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf
vV =V, -V v = (17.71) (V) [f;_‘ P_i_]
n f a sc n T T
‘ fr ir
Py =B = Py
P, =P, - P C = (6.2X107) \ gsc}



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE (“5/%/4& 78
wnvo. I/~ [30ut1ek

Moseibos T Qosseomea fAla il -1drs-&| s

Time [58O) [(5O /750

Flask Number /,_/ Y/ ~ /&
Vf Volume of Flask and Valve, ml é?/cy ﬁgerzt a?CJZEE
'Va Volume of Absorbing Reagent, ml ; :)/ 25 /?3/
A Volume of Flask minus Reagent, ml 5?(;)?? v NS 3
1 Initial Barometric Presure, in. Hg 9701 9 9 ( g)) QLI) (.L
P?fi Initial Flask Vacuum, in. Hg vac ;\)C 5{ Qé’ 3/5' o"% é (~O
i Initial Absolute Pressure in Flask, in. Hg +13.l:§ \3./i3 206
P, £ Final Barometric Pressure, in. Hg ?t ) 2 O?Ci‘] 12 ?; 7(‘)
P Final Flask Vacuum in. Hg vac H.20W [0+ ALC
P Final Absolute Pressure in Flask, in. Hg \%92 2012 |37
T, Initial Flask Temperature, °F 73 e ; 7 /
Tir Initial Flask Temperature, °R fij{B 520 é&g,
Tf Final Flask Temperature, °F J 4/ 7 ,1( 75/
T Final Flask Temperature, °R 5553%[ :isz £ 3¢f
sc Volume of Sample at Dry Std. Cond., ml

Mass of N02 in Gas Sample, ug
c Concentration of NO, as NOZ’ dry basis, 1lb/scf

- - _ P
VsV, -V, v, = Q7.71) () [ Pe
T
fr
Py =Py ~ Pgy
_ _ _ -5 M
Po=P, - B C = (6.2X 107 l T

-163-
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Lors s Ine.  Bosserrvr Ala.

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE O& Mar 75
row wo. (A el - HY/+/3-

Tunlb HV-130

o VA3 [#Y-3 2
e
D21 | 1720 |22
Flask Number
v Vol f 2 4 \/)
olume of Flask and Valve, ml u -

£ . ZO35] 2041 | 1984
Va Volume of Absorbing Reagent, ml 2 § 25 ZS
v Volume of Flask mi

n ask minus Reagent, ml 20/0 20/6 /959
Pbi Initial Barometric Presure, in. Hg 29 78 29 277 129.7¢
ey Initial Flask Vacuum, in. Hg vac 26 65| z¢, 65 26 55/
Pi Initial Absolute Pressure in Flask, in. Hg 3./3 3/2 3 2/
Py £ Final Barometric Pressure, in. Hg p?(/? () 5/ 2‘? é 4_ 22 ( é
P Final Flask Vacuum in. Hg vac -0 635 ._O 10 |- / 45
'I’f Final Absolute Pressure in Flask, in. Hg 2.9\00 29.59 28,-8
'I.‘i Initial Flask Temperature, °F 73 73 72
(. Initial Flask Temperature, °R 533 53 3 S32
Te Final Flask Temperature, °F 733 7\2 73
Fl‘fr Final Flask Temperature, °R 533 <33 6‘ 33
Vsc Volume of Sample at Dry Std. Cond., ml
M Mass of N02 in Gas Sample, ug
C ‘ Concentration of NO_ as NO,, dry basis, 1b/scf

x 2

— P‘
AR v = a7.7D) ) [_;_
T
fr
Py =By = Pgy
_5 M
- - Py c (6.2 X 10°°) ‘ vsc}

~164-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

pATE _ ()l e 7.5 |
RUN NO. /’/L}/ -/3- C\)U“\é\‘

13
/?ug No. /~/L"/3~/£l HU-13- M

Llor oo, Inc. [essemer Ala, Y 1373
Time /320 /«/;{04 520
Flask Number ((3: / ') / 0’&
v £ Volume of Flask and Valve, ml 7? 05 o 20 3,3 2 @] é
v, Volume of Absorbing Reagent, ml R 2 S 2 5’
v Volume of Flask minus Reagent, ml N0 1R @2 5 ;Z 05 /
13 Initial Barometric Presure, in. Hg ,227 j QC]73 Q(/), 3
P, Initial Flask Vacuum, in. Hg vac 926"70/2@4 O X(O Q(@
11’1 Initial Absolute Pressure in Flask, in. Hg 5 g@ 5 33 j 2 5
be Final Barometric Pressure, in. Hg Q?G , ﬁ é/ QOI'QI
L Final Flask Vacuum in. Hg vac .jj 7 5 1{,0‘ 5/ 0 ..7/ ﬁ/é/
Pf Final Absolute Pressure in Flask, in. Hg 2 j 86 50‘, / 2506
T, Initial Flask Temperature, °F ;23[ ‘7 z%_ “7(/
ir Initial Flask Temperature, °R 53(7[ 534 Sjg/
T, Final Flask Temperature, °F 72 ] 97 7 3
T Final Flask Temperature, °R $32. <32 533
Vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of NOx as NO,, dry basis, 1b/scf
V=V, - ¥ v =@ v) [ TR
n £ a sc n T 7
fr ir
Py =Pp1 ~ Pg
_ -5 M
=P, - Py C = (6.2X107) l Vsc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

vare _QQ ([ Mar 75~

v 3. Oulhot /U /3

%,%rc(z s Joc  Besserper Ml G hb K /¢

Wilr3 /1]

Time

(6 2]

Flask Number

4

/
\/¢/

Ve Volume of Flask and Valve, ml Q [ 2 4 ;'\(\b /

v, Volume of Absorbing Reagent, ml | 5 yac)/

Vn Volume of Flask minus Reagent, ml ﬁﬂi“‘c() 7 Hﬁ/ (\

Py g Initial Barometric Presure, in. Hg XC{'] L ;[C/\—?b

P, Initial Flask Vacuum, in. Hg vac p’(}(’ L'/ ) (: S

P i Initial Absolute Pressure in Flask, in. Hg 33/

L Final Barometric Pressure, in. Hg (97‘ (}O {

Pf £ Final Flask Vacuum in. Hg vac - /L‘/\{ \,‘

tPf Final Absolute Pressure in Flask, in. Hg 2 8./ 5 ‘k

T, Igitial Flask Temperature, °F 7 5/ 7 3\

T ir Initial Flask Temperature, °R 5“55 .

T; Final Flask Temperature, °F 73

Tfr Final Flask Temperature, °R 5 53

sc Volume of Sample at Dry Std. Cond., ml i
Mass of No, in Gas Sample, ug ‘

C Concentration of NOx as NOZ’ dry basis, 1b/scf '

Vn = Vf
Py =Py
Pe = Ppg

-V, V. = @7.71) v) [_f_
T
fr
- Py
-5 M
££ ‘ Vee

-166-
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DATE

RUN NO. ,/I/l/ /3 Oothet

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

70040 75

Y347

rf_/e[@ujexlé’n. Beserrar Hz Qb

Ki-13 /61 lt/b"/z

Time 211 [0A]

Flask Number {2 g/ 6
Ve Volume of Flask and Valve, ml ,7034 205/ / / ?8‘%
v, Volume of Absorbing Reagent, ml 25 29 AS
v Volume of Flask minus Reagent, ml 2 O/0 2 0] / 6 / 75( T

Initial Barometric Presure, in. Hg

2945

25,3

aral

Initial Flask Vacuum, in. Hg vac

26,50

2645

A6.5%5

[P { Initial Absolute Pressure in Flask, in. Hg 3./ 5 \3 /8 3.06
Ebe Final Barometric Pressure, in. Hg 2 7‘8[/ 292 34 2716’%
IPf £ Final Flask Vacuum in. Hg vac - A 41 5l- 0'3 5 "Q 63/
le Final Absolute Pressure in Flask, in. Hg 2830|290 3[9 20/9
T, Initial Flask Temperature, °F 7 3 7\3 7 9\
T, Initial Flask Temperature, °R 33 533 | 532
T, Final Flask Temperature, °F [ Y z/ ( s(/ (,, \g
L Final Flask Temperature, °*R 5-24 52(7[ S75
Vsc Volume of Sample at Dry Std. Cond., ml

M Mass of N02 in Gas Sample, ug

C Concentration of NOx as NO,, dry basis, 1lb/scf

-167-

=V -, v, = U7.7) o) [ £
T
fr
1P ~ Pgy
~ ) M
£ = Ppr Peg c v ]
sC
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Tir



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

e _ 7 [l

RUN NO.

HUI3 -®dlet

Hercaks [oe . Besemer Mo Run K liioao

(W3 2( W3-
Tim ) .
: (220] 132¢ |[{20
Flask Number 8 / O | 1
Ve Volume of Flask and Valve, ml QO?\O 0705'3 /QO?é
v Volume of Absorbing Reagent, ml 9\5 ‘;J( X g
v Volume of Flask minus Reagent, ml /?O \5 5 /2(\38 20 5‘ l
1 Initial Barometric Presure, in. Hg jﬂ; é / 2 ‘? éO 9 58
£1 Initial Flask Vacuum, in. Hg vac QGSO 02(:4\{ 26,40
13 5 Initial Absolute Pressure in Flask, in. Hg 31 315 3./ 8
be Final Barometric Pressure, in. Hg ’2(18 4 2(/7’ g&/ QL" E 3
I“ff Final Flask Vacuum in. Hg vac - /‘ 73/ - D/?() *22{
P Final Absolute Pressure in Flask, in. Hg 2309 2(?74 2753
’I‘i Initial Flask Temperature, °F 7 ,;2 73 7(0
L Initial Flask Temperature, °R 532 | 533 5 jé/
T, Final Flask Temperature, °F AN é 5 é: <
L Final Flask Temperature, °R <25 | 525 1525
Vsc Volume of Sample at Dry Std. Cond., ml
Mass of NOZ in Gas Sample, ug
C Concentration of NO_ as NO,, dry basis, 1b/scf

Vn=vf
Py = Poy
Pe = Pus

P - P
- va VSc = (17.71) (Vn) ['_r_f_
fr
- Pey
-5 M
- P C = (6.2 X10 7) l
f£f Vsc

-168-
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

O 2 Wgs =

-169-

DATE
wnvo. V13 Ouflet o
Lloccutes Ine Bessernor Ala. Run Noo V3 23|41 3:84\ )4 ’/3~&§/
Tine [£R41 /£ 90| /s
Flask Number { (.// / é / 8
Ve Volume of Flask and Valve, ml .Q / ;24 2@7 } ‘Z{C’ 75
v, Volume of Absorbing Reagent, ml Z 3/ dag/ y’l 5/
v Volume of Flask minus Reagent, ml 'LO?i;? O 92 / j@
1 Initial Barometric Presure, in. Hg 'qu S(a Xq 53 2 ?54
Py Initial Flask Vacuum, in. Hg vac p? (;"/ g QG,S@ g '{‘(
i Initial Absolute Pressure in Flask, in. Hg 3 [/ 363 LSOQ
be Final Barometric Pressure, in. Hg Q\ CL g 2 (7 (Qfl %f};{
L Final Flask Vacuum in. Hg vac —';2/(’)/ - Q(?Ob—gm
[Pf Final Absolute Pressure in Flask, in. Hg 2 767 27 22 |2¢.12
T, Initial Flask Temperature, °F 7 7 7 { 7 7
Tir Initial Flask Temperature, °R 85 535 5 37
T, Final Flask Temperature, °F [ . \i')/ C) \.,{ C S i
Tfr Final Flask Temperature, °R 325’ 5‘25" \6‘25
sc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of NOx as N02, dry basis, 1lb/scf
Vo=V, -V, v.=arm o)y | fe T 1
Tf1: Tir
Py "1 ~ Py
Po= P - P C = (6.2 107) l 5 ]
. sc
o AV R was charaed Wi 5w, pos
A



pate __{ IMA& A5

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

RUN NO. (ﬁu‘H\oA HU IR Loc nbion

'ﬂ%/}p\){‘ A/? Ac v C\P\S -Z:VC“

A’@S&pm« ; JJ/‘ A

-170-

ﬁ oa AL i3 -20] sia-27 ’//5'3’3;55;1
Time — - -
Hzo 45|15 20
Flask Number ' z./ é
v Volume of Flask and V . o)
: cive, a1 2035 [2c4 ] (174
v, Volume of Absorbing Reagent, ml Q 5 \gz ’{ 2 >/
v Volume of Flask minus Reagent, ml 20 /O 2 O /6 ; 7 / 7
Py Initial Barometric Presure, in. Hg X?.C_S ;27 é\'ﬁf Rl‘j (}‘)
ey Initial Flask Vacuum, in. Hg vac ) 7 00 2 (‘_" : 4‘//?({ ( »’\4
P . Initial Ab 5
i nitia solute Pressure in Flask, in. Hg ébS 230 2 7 7
Py ¢ Final Barometric Pressure, in. Hg ‘C/\' 5// 29 7 2(1"(;
P Final Flask Vacuum in. Hg vac +(f)’ 5(\ + (:»m?j’ ORle
Pf Final Absolute Pressure in Flask, in. Hg \Y).O[ 2970 1 20.55
T i Initial Flask Temperature, °F 75L 7 3 7{5\/
T ir Initial Flask Temperature, °R \4;3</ :)_C; 5 fv v‘
T, Final Flask Temperature, °F 7 / 7 / / g’i"
° - — T
'1‘fr Final Flask Temperature, °R €‘51 <3 g :15
Vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of NOx as NO,, dry basis, 1b/scf
V =V. - v v =@7.71) vy | % T B
n f a sc n T T
fr ir
Py =Ppi = P
-5 M
= - = 6-2 X 10
P, = B¢ Per c ( ) | Vsc]



NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

hAN 05 C
DATE H W/{Q 76/ Phavt -.é./ﬁ-@&L:—n——Zl‘—’————-
RUN NO. /////3 @bkk&{* Lecntion ﬁﬁos,ggmgq Hla

Tk f

ﬂ er) /é VB TNNB- 30\ g1 3-3)

Tine 52| 160
Flask Number 7 é / & | 2

Volume of Flask and Valve, ml 2//[ 4 QOS/S”/?(‘T?L

V¢
v, Volume of Absorbing Reagent, ml 251 st Rl /e
v Volume of Flask minus Reagent, ml 071 =003 0lins |
P;  Initial Barometric Presure, in. Bg )7 (] 199479100 [] )Y co
ey Initial Flask Vacuum, in. Hg vac 2 6,7C)%%@a C.051 7 éf{’()
Py Initial Absolute Pressure in Flask, in. Hg 2.9 2z | 29
lef Final Barometric Pressure, in. Hg 29.531 4933 199.55
Pes Final Flask Vacuum in. Hg vac OOCHCTO ’L/' 30
¢ Final Absolute Pressure in Flask, in. Hg 2952313023 [2505
T, Initial Flask Temperature, °F 7T7 ﬁ" 7 4} ? s
T, Initial Flask Temperature, °R S 37 534 Sgg
T, Final Flask Temperature, °F YRN8 |77
T Final Flask Temperature, °R S2L | 838 | 8537
V..  Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
c Concentration of NOx as NOZ’ dry basis, 1b/scf

} ) _ P - P
v o=V v, Ve = QA7.71) ) _T_f_ T_:I._
fr ir
Py =Py - Py
P =P, - P C = (6.2 X 1077) M
£ = Por ££ . v
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DATE

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

/="

row wo. (oo flel MY/ /3

L‘/F/QCuLo&IA,I‘(%-. 6%@3&(>/;mm§/f,(ﬂl /.;)\)A’ /u‘\

Initial Absolute Pressure in Flask, in. Hg

143-3N 3 33 a7
Tine (721 |15
Flask Number ¢ l '
v, Volume of Flask and Valve, ml 1'[ 24 ;@7 (
v, Volume of Absorbing Reagent, ml ‘;2 5 S éé
v Volume of Flask minus Reagent, ml 2000 2046
P . Initial Barometric Presure, in. Hg f)’?(f DIR1LO
Pe;  Initial Flask Vacuum, in. Hg vac 6 (70 . (0

3.00 | D.00
P, £ Final Barometric Pressure, in. Hg C};,/ a“o/o
— ~
P ¢ Final Flask Vacuum in. Hg vac "/.» CO +®, DO
rPf Final Absolute Pressure in Flask, in. Hg 2724 30.00
T, Initial Flask Temperature, °F 75" 7 s
a — -
T ir Initial Flask Temperature, “R b\% < {365
o
T, Final Flask Temperature, °F 7 G 7 7
Tfr Final Flask Temperature, °R 55;6 5:37
Vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, Mg
C Concentration of NO_ as NO,, dry basis, 1b/scf
P. - P
= - vV = (17.71) (V) f i
0 Ve v, sc ( ) O = =
fr ir
1 =P 7 Pa
-5 M
- - C =1(6.2X107)
£ = Ppe 7 Fes v .
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE J A My 35
roN No. _(Dofle} (40U 13

| H'EMLJL s Zue. Q\ossmmm\ ﬂ/u( /Quw'”o Hirs - R ez-3sWiz-3c
Tine (02811 20|/220
Flask Number 2 o C,
v Volume of Flask and Valve, ml QO&( Q@e/ / /? 84/
v Volume of Absorbing Reagent, ml ) 25 {)\ £ )5
v_ Volume of Flask minus Reagent, ml A0) 0O Qolé /‘]J‘?
Py Initial Barometric Presure, in. Hg &7(73//’5 9497212955
Pey Initial Flask Vacuum, in. Hg vac 2GC.45120 .50 126.5
P . Initial Absolute Pressure in Flask, in. Hg 308| 3.03| 303
P, Final Barometric Pressure, in. Hg Z‘ML 7 2?4 7 Q?f_g(g
Pes Final Flask Vacuum in. Hg vac -0 s |- C.k51-0,78
Epf Final Absolute Pressure in Flask, in. Hg 29021 z882 1237
T, Initial Flask Temperature, °F 7 7 7 g 7@
Tir Initial Flask Temperature, °R 5 57 538 536
T, Final Flask Temperature, °F 7 G 7 3 7/
L Final Flask Temperature, °R 536 | 533 | s3
V.. Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
lc Concentration of No_ as NO,, dry basis, 1b/scf

_ P, -
V=V, -V, v, = . o) l Pe
T
fr
Py =Py = Pgy
- ) ~ -5 M
P, =P, Pee C = (6.2 X107 l vst
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE __['d IMJML 75

vo. Outhet-HU- 13

RUN
/‘/eo_(, vhos T, R)cham‘om‘ ALo\-, LRTSI S ‘/Zf Wwis :\8 7 3?
Tine %z\(o AN
Flask Number J C/ l 9\
Ve Volume of Flask and Valve, ml V,((éﬁ O R@{f 207%
v, Volume of Absorbing Reagent, ml &%'_‘- ;2 s PR
v Volume of Flask minus Reagent, ml ( 403 @ 2(15/ {
Py Initial Barometric Presure, in. Hg ;g"?’“{ < 2? 3¢ Q\q {4
Pey Initial Flask Vacuum, in. Hg vac %&55 "QC,A\{ 2055
'Pi Initial Absolute Pressure in Flask, in. Hg d 10O Z ‘);7
P, ¢ Final Barometric Pressure, in. Hg 2’?'4 I ‘;\7?33
P Final Flask Vacuum in. Hg vac I ,®‘4{O - /é@
1"f Final Absolute Pressure in Flask, in. Hg ( 29.0 / 27 75
T, Initial Flask Temperature, °F 7 8 7 8 7 7
L Initial Flask Temperature, °R 538 6 37
Te Final Flask Temperature, °F 7 { 7 S/
Tfr Final Flask Temperature, °R S 3 51’5
vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of NOx as Noz, dry basis, 1b/scf
T
vy, - Y, v, = 17.71) @) [%_ B _:_i_;]
r
Py =P 7 P
P, =P - P c = (6.2X107) i %sc]
T e A}o‘(‘QC\(Aﬂsgef "J/PSS
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DATE

[L

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

Npe 7S

RUN NO. //V/3 - Cltlet

[HeRevlos Y @.\Os&‘c—?meﬂ,ﬂlﬁl

W3 ~L]O

W3 'L/ /

i3

Time

620

[ 70

Flask Number

[¢

/4

V. Volume of Flask and Valve, ml Al ;\4/ 2 07/
Va Volume of Absorbing Reagent, ml 2 { g\j/ 9\
Vn Volume of Flask minus Reagent, ml ;{@c]\? 2 @4/ 6
Prg Initial Barometric Presure, in. Hg RC[‘ \{ 0 (C{ s 8

Initial Flask Vacuum, in. Hg vac

R ¢.45

2. 40

Initial Absolute Pressure in Flask, in. Hg

305

3.08

Final Barometric Pressure, in. Hg

29.3s]

(X733

Final Flask Vacuum in. Hg vac

/.05

-0.05]

£ Final Absolute Pressure in Flask, in. Hg 28.30 29. 28

T 1 Initial Flask Temperature, °F 7 7 7 é
Q —_—
T ir Initial Flask Temperature, °R 537 5 3é
Te Final Flask Temperature, °F YO 7 O
@ -

'I‘fr Final Flask Temperature, °R 530 S0
vsc Volume of Sample at Dry Std. Cond., ml
M Mass of NO2 in Gas Sample, ug
C Concentration of NOx as N02, dry basis, 1lb/scf

n = Vf - Va Vsc =
1T F1 T Py
=p_ - P C = (6.2 X 107°)
bf £5 .

-175-

T T

fr

az.71) @) [Pf Py ]

M}
v
sc

ir




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

ate __ [ 3 Man 75
RUN NO. /7/V/'3 Qo lle t

[—lgg Cv LQS,TNQ. (()\kssalmeﬁ’ /‘”ﬂ. ﬁuMA/n‘ HVB“IR /7W/3'“73

44

Tine ey 1135 |]200
Flask Number ;{ /7L G
V. Volume of Flask and Valve, ml 0035 | A0/ / K/
v Volume of Absorbing Reagent, ml AS | A8 |2y
v Volume of Flask minus Reagent, ml XU /@ 20/ 6’ \/((7
Py Initial Barometric Presure, in. Hg D4 - 293 %L/;
p.,  Initial Flask Vacuum, in. Hg vac NG 4olR¢.30 QES
i Initial Absolute Pressure in Flask, in. Hg 304 | 313 316
P, Final Barometric Pressure, in. Hg 27 59 2959 22 (2
P Final Flask Vacuum in. Hg vac ._/(70 - 300 _./85
I’f Final Absolute Pressure in Flask, in. Hg 27 99126591277
T Initial Flask Temperature, °F 70 é 8 é ) 8
T, . Initial Flask Temperature, °R 530 528 SZ/%
T, Final Flask Temperature, °F 91589 |89
T, Final Flask Temperature, °R S/9 | 519 | </9
v, Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
C Concentration of NO_ as NO, , dry basis, 1b/scf
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} P - P
0 = Vf - Va Vsc (17.71) (Vn) E‘L T_i__
fr ir
=Py ~ Pgy
-5 M
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE __ /3 ﬂ(ﬁﬂcé”_ |
ron vo. M3 ~ Dolhet

Llercules Inc - Bessemer Alg. Kun No X \yve 4 1o A

Time { ]3251/S3s5
Flask Number saéi i CL@ / O

v, Volume of Flask and Valve, ml AOT31R0ss

V. Volume of Absorbing Reagent, ml )Zk 29 ﬁ?‘{

v Volume of Flask minus Reagent, ml OQQj/\})/ ?LO 4( 8 X030

P g Initial Barometric Presure, in. Hg Q? j)? 2?37 2 Qﬁg:’)

Pey Initial Flask Vacuum, in. Hg vac é !35 ZC, 35 %i@

P, Initial Absolute Pressure in Flask, in. Hg 504 3.0%

bE Final Barometric Pressure, in. Hg ) \ 2?&,}5 ‘;}?. 70

IPff Final Flask Vacuum in. Hg vac { \ -32S |- /jf
le Final Absolute Pressure in Flask, in. Hg :\ ] 2640 28 25
T, Initial Flask Temperature, °F 7 B’ 7 3 73
T, . Initial Flask Temperature, °R [ 53 3 §53
T, Final Flask Temperature, °F L 5 Ci 6 /
Tfr Final Flask Temperature, °R oY 9 52|
sc Volume of Sample at Dry Std. Cond., ml
Mass of NO2 in Gas Sample, ug

c

Concentration of NOx as NOZ’ dry basis, 1lb/scf

_ _ - P, -
TR vV, = Q7.71) () [ Py
T
fr
Py =Py = Py
_ ) - -5 M
Bo= B, - Py C = (6.2 X107 ‘ vsc]
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DATE

NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

[3 MAr IS

ron no. /)3 @ullalﬁ
A/ércu/ex[ﬂc,. ' @essemer,/-\b‘l Koo kb 5[7 ‘ 8 6/7

T

Z’“k — (6351738 |/650
umber

v, Volume of Flask and Valve, ml &4007 76 Q//{z(/ 9‘?{7&7 (
v Volume of Absorbing Reagent, ml 2 J q SA 0'2 f
v Volume of Flask minus Reagent, ml AR5 [| 20991 2046,
P g Initial Barometric Presure, in. Hg Qq 37 29 35 Q?ﬂzg
Pe;  Initial Flask Vacuum, in. Hg vac .30 12698 éQ’O
By Initial Absolute Pressure in Flask, in. Hg 3021 316 | 366
*be Final Barometric Pressure, in. Hg 79/ () |2%-49 (79 70199 70
P..  Final Flask Vacuum in. Hg vac - 340 £ol-|&sF] 75T
P Final Absolute Pressure in Flask, in. Hg 2620 2785|2792
T, Initial Flask Temperature, °F 4 7 &7 | 70 |7/
T, Initial Flask Temperature, °R =20 | <20 |50z
T, Final Flask Temperature, °F & [ | 5% LO (O
Ter Final Flask Temperature, °R S22l | £20 | S20
V.. Volume of Sample at Dry Std. Cond., ml

M Mass of NO, in Gas Sample, g

c Concentration of NO_ as NO,, dry basis, 1b/scf

Vv =YV

n £
Py = Py
Pe = Ppg

P -
- va Vsc = (17.71) CVn) [._;_
T
fr
= Py
-5 M
sc
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE /4/77/[4 7\{
o vo._ O otk £ /{143

Hercules Inc. Bessernor Als. Kink. SO 5| 52

Time Q7150|0850 |75/

Flask Number a ‘7[ é
v, Volume of Flask and Valve, ml X035 o4/ | /964
V. Volume of Absorbing Reagent, ml ke 25T A5
v_ Volume of Flask minus Reagent, ml ) 020 [ G /959
Poy  Initial Barometric Presure, in. Hg X9.59129.6 9126 (3
IPfi Initial Flask Vacuum, in. Hg vac é sl A6, SST L. 70
ty . Initial Absolute Pressure in Flask, in. Hg 3.09] 307 2.9%
b, Tinal seromecric Presmure, fn. g 770129.71 [R9.77
l;ff Final Flask Vacuum in. Hg vac -/ 8{ - 3/ '/0 - 75
l;f Final Absolute Pressure in Flask, in. Hg 270d125¢9] 2684
T, Initial Flask Temperature, °F GO | L0 | Go
T, Initial Flask Temperature, °R 520 | 520 | 520
T Final Flask Temperature, °F S 1S5 / 54
T £r Final Flask Temperature, °R S/ Y2 5/4
V. Volume of Sample at Dry Std. Cond., ml
LM Mass of No2 in Gas Sample, ug

Concentration of NO_ as NO,, dry basis, 1lb/scf

= - = P -
V=V, -V, V. = A7.7) @) [ Pe
T
fr
Py =Pyy = Pgy
P =P, ~ P C = (6.2 X 107) M
£ = Fpt £f ’ v__
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE /JMM 75
RUN NO. @u”o‘(’ Y 13

Time /OD’Q

Flask Number é @
V. Volume of Flask and Valve, ml 2(27
Va Volume of Absorbing Reagent, ml XS
v Volume of Flask minus Reagent, ml 2048
Pb i Initial Barometric Presure, in. Hg 2?,é£
£1 Initial Flask Vacuum, in. Hg vac %b/d

-180-

i Initial Absolute Pressure in Flask, in. Hg 316

P g Final Barometric Pressure, in. Hg 29 7?

Fff Final Flask Vacuum in. Hg vac .-@’ A0

E’; Final Absolute Pressure in Flask, in. Hg 2059

T, Initial Flask Temperature, °F \3/ ?

T ir Initial Flask Temperature, °R 5/ 9

Te Final Flask Temperature, °F { 7/

Tfr Final Flask Temperature, °R 5 )4

vsc Volume of Samﬁle at Dry Std. Cond., ml

M Mass of NO, in Gas Sample, ug

C Concentration of NOx as NOZ, dry basis, 1b/scf

=y, - ¥ v = (17.71) (V) [ff_- Ei_}
n £ a sc n T T
fr ir

i T
e = Pr - Pgg C = (6.2X107) \ ‘ésc]




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE 13 Var LS
row vo. kot //l/ 23

//p,h) Sos T il ﬁqssema‘};ﬂ/n& %4/‘ /UO‘ Has- | ’/(4/-23'2 HJ23- 3
rime fods [1130 11217
Flask Number ES| |Es 2 |Esg
v, Volume of Flask and Valve, ml RO7D [R0Y ) | R3S
v, Volume of Absorbing Reagent, ml R5| A3 RS
v Volume of Flask minus Reagent, ml 2061120 16 ekl
Ppy  Initial Barometric Presure, in. Hg RN 431294/
F’f ,  Initial Flask Vacuum, in. Hg vac 20,20 ?é 401203
Ein Initial Absolute Pressure in Flask, in. Hg 3.24] 3.03| 306
P,  Final Barometric Pressure, in. Hg 756158.57199. L3
Pee  Final Flask Vacuum in. Hg vac -0751- .90 1-2. 20
!;» P Final Absolute Pressure in Flask, in. Hg 28-5/ 2769 | 2743
T, Initial Flask Temperature, °F 70 | 6B |70
T, Initial Flask Temperature, °R 530 | 528 | 530
h‘f Final Flask Temperature, °F 5 7 5 7 S ?
T Final Flask Temperature, °R 5/9 | 5/9 | 579
V. Volume of Sample at Dry Std. Cond., ml
I Mass of NO, in Gas Sample, g
C Concentration of NOx as Noz, dry basis, 1b/scf

= - - P =
V=V, -V, v, = 47.7) o) [ Pe
T
fr
Py =Py = Pey
P,=P . - P C =(6.2X107°) |—2
f bf £f . vsc
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

-182-

DATE [ 3 s Z5
ron vo. _Jathet [0 23 HV-R3
z‘/erw/eslfm. &bseanC Alz | 4 S 6
:::k — (S| [£30| /£30
umber ‘
Ve Volume of Flask and Valve, ml g{Z@C] Q(;?O Q/[)é’g
k’a Volume of Absorbing Reagent, ml asl as| &
v Volume of Flask minus Reagent, ml XO bd | 2025|027
P,;  Initial Barometric Presure, in. Hg 2739 19932 129 32
¢y  Initial Flask Vacuum, in. Hg vac 2(3{243{‘;@( ]
24 Initial Absolute Pressure in Flask, in. Hg 304 307 | 297
P . Final Barometric Pressure, in. Hg 296312970 X970
P Final Flask Vacuum in. Hg vac «-/; /0 ~ /.90 -0.90
28 Final Absolute Pressure in Flask, in. Hg 28 53| X730 | 2330
T, Initial Flask Temperature, °F /73 173 173
T, . Initial Flask Temperature, °R 533 833 | 633
T Final Flask Temperature, °F S 7 57 1579
T Final Flask Temperature, °R 519 1519 1519
V.  Volume of Sample at Dry Std. Cond., ml
M Mass of NO, in Gas Sample, ug
c Concentration of NO_ as NO,, dry basis, 1b/scf
SCR AR A v, = a7.71) (V) [%_ B %_]
r r
1% " Fa
f= By - P C = (6.2X107) ?,SC]




NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

% /744&75

DATE
RUN NO. /7?@2;3 JZDV(GYF .
/-/ eAC VLQ_}_L\L_._&QS_&MQ/( /ﬁﬁ ﬂw /UE W23\ \waz - 8 /.111‘\?‘3~
rine (230 185
Flask Number /(2 / 7@
Ve Volume of Flask and Valve, ml Q@G'] 20 73
v, Volume of Absorbing Reagent, ml 25‘ rQ)S- i
V. Volume of Flask minus Reagent, ml ?Og/ 2 20 48
Fbi Initial Barometric Presure, in. Hg RQL\%G R%RC

Ff 1 Initial Flask Vacuum, in. Hg vac R(a ,4® ﬁ@ﬂ %'Qa
l;i Initial Absolute Pressure in Flask, in. Hg 296 3 06
lef Final Barometric Pressure, in. Hg z]’170 ;2? 70
IPff Final Flask Vacuum in. Hg vac -/4 031~ ):OS
& £ Final Absolute Pressure in Flask, in. Hg 28 65 2—865
T 1 Initial Flask Temperature, °F 7 @ 702
IT ir Init;ial Flask Temperature, °R 5;0 £32
Tf Final Flask Temperature, °F { 9 { 8

[ ]
Tfr Final Flask Temperature, °R 5‘/ 8 6‘/8
Vsc Volume of Sample at Dry Std. Cond., ml
™M Mass of NO2 in Gas Sample, ug
C Concentration of Nox as NOZ’ dry basis, 1b/scf

P -
V=V, -V, vV, = 41.71) () [.i_

T

fr
Py =Py = Pgy

M
Pe = Pyt Peg c v }

SC
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

oare 14 Mar75
ron vo. _Jalet VA

Hef‘culei'lﬁcm R@SSQUWQF’ ALEY Rn Moo c7 IO / /
Time -
Flask Number ®7IL/G\%) gé;@ 9;‘{

Volume of Flask and Valve, ml

Vf Volume of Absorbing Rea XOC/‘? QDI// 5&967[
. geat, al 27| XSRS
V. Volume of Flask minus Reagent, ml 2067 7016 2039
Py s Initial Barometric Presure, in. Hg 0767 SR 621 2963
Pes Initial Flask Vacuum, in. Hg vac 2@4 351 ,?é 351R6.,50
E Initial Absolute Pressure in Flask, in. Hg 3 /4 327 35
Ebe Final Barometric Pressure, in. Hg 297712979 A5.79
P  Final Flask Vacuum in. Hg vac -0.4/51- 3. 20 4.0
P Final Absolute Pressure in Flask, in. Hg 29341 2659 |25 79
T, Initial Flask Temperature, °F (;O @ O | L0
T ir Initial Flask Temperature, °R 5 20 520 | 52D
T Final Flask Temperature, °F SIS |$Y
¢r  Final Flask Temperature, °R 511 | 511 | 514

Volume of Sample at Dry Std. Cond., ml

Mass of N02 in Gas Sample, ug

Concentration of NO_ as NO,, dry basis, 1b/scf
b4 2

—-— P -
v -y, -V, v _ = Q7.7 @) [T—f—
fr
Py =Py -~ FPgy
. -5 M
Pf=be - 1’ff ¢ =(6.2x107) ‘ Vsc}
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NITROGEN DIOXIDE SAMPLING DATA AND CALCULATIONS

DATE /S//Wm 791
RUN NO. /JV&?) ﬁ%{gp

1 (’dr':ulesvlm. &5%@:%@.@ Alg, e |
Time bts
Flask Number 7
V. Volume of Flask and Valve, ml A07F
/
v, Volume of Absorbing Reagent, ml %
v Volume of Flask minus Reagent, ml X07‘/
Fbi Initial Barometric Presure, in. Hg 7 é é
P’f i Initial Flask Vacuum, in. Hg vac Qé’go
tP 1 Initial Absolute Pressure in Flask, in. Hg 306
be Final Barometric Pressure, in. Hg m7?
t
Ff £ Final Flask Vacuum in. Hg vac ,.O. 4/0
[Pf Final Absolute Pressure in Flask, in. Hg 2 9 59
T, Initial Flask Temperature, °F { 7
T, Initial Flask Temperature, °R S| 9
[ ]
'.T.‘f Final Flask Temperature, °F 5/ 5
] o~
Tfr Final Flask Temperature, °R 6 /S
sc Volume of Sample at Dry Std. Cond., ml
™M Mass of NO2 in Gas Sample, ug
[C Concentratioq of NOx as NOZ’ dry basis, 1lb/scf
Vo=V, -7 v o=arm o) | B "B
n £ a sc ’ n T T
fr ir
Py =B ~ Pgy
- -5 M
Pf be ‘E’ff C = (6.2X10") { vsc]
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APPENDIX F

LABORATORY REPORT FOR EPA METHOD NO. 7 TESTS AND

ANALYTICAL REPORT FOR NO2 CALIBRATION GASES
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COMMONWEALTH LABORATORY
INCORPORATED

CHEMISTS BUILDING, 2209 EAST BROAD STREET

RICHMOND, VIRGINIA 23223

AIR AND WATER
SAMPLING, ANALYSIS

No. 75-102-04

April 3, 1975

CERTIFICATE OF ANALYSIS

P.0. BOX 8025
AREA CODE 804
TELEPHONE: 648-8358

One hundred and twenty-nine (129) samples taken at Hercules, Inc.; Bessemer,

Alabama; received March 18, 1975.
Attn: Mr. J. T. Chehaske
Job No. 1850, Task Order No. 2

Method: Federal Register, Vol. 36, No. 159, August 17, 1971, Method 7.

SAMPLE IDENTIFICATION

Cal Gas Blank
Cal Gas No.
Cal Gas No.
Gal Gas No.
Cal Gas No.
Cal Gas No.
Cal Gas No.

HV-12 Inlet

YN P PO~

Blank, March 05

RN~ WM~

TOTAL ug NO,

0
6,250
13,350
12,750
142
138
142

7,550
6,550
8,900
7,650
10,500
10,500
10,650
7,200
6,850
7,250
9,900
11,850
8,350
10,150
9,100
6,900
6,850
5,900
11,200
14,000
8,600
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COMMONWEALTH LABORATORY
RICHMOND, VIRGINIA EPA Job #1850 April 3, 1975
Page 2

HV-12 Inlet (continued)

SAMPLE I.D. TOTAL pg NO,
22 8,200
23 9,000
24 6,850
25 9,800
26 3.650
27 2,300
28 3,650
29 4,600
30 2,800
31 3,450
32 5,150
33 4,750
34 4,750
35 9,000
36 8,550
7 9,500
38 8,150
39 9,550
40 9,500
41 8,150
17 3,750
23 5,500
44 9,750
45 11,000
45 7,200
5,550
o 5,350
ph 10,450
50 11,000
51 9,500
52 13,150
53 9,550
Blank March 11 :
Blank March 15 0
Blank March 13
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COMMONWEALTH LABORATORY

INCORPORATED EPA Job #1850 ’ Apr“i'l 3, 1975

RICHMOND, VIRGINIA

Page 3
Duilet HV-13 TOTAL pg NO.
1 355
2 380
3 450
4 237
5 265
) 244
7 295
8 470
9 506
10 336
1 167
12 280
13 354
14 540
15 235
16 330
Blank March 06 0
17 118
i8 103
19 466
20 522
21 200
22 265
23 208
24 420
25 290
26 135
27 30
28 38
29 340
30 122
31 68
32 78
33 90
34 180
35 165
36 210
38 158
39 159
40 295
41 357
42 140
43 114
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COMMONWEALTH LLABORATORY

RICHMOND. VIRGINIA EPA Job #1850 April 3, 1975
Page 4

Outlet HV-13 (continued)
TOTAL pg NO,

Blank March 12 Q
44 206
45 354
45 197
47 316
48 158
49 308
50 225
51 281
52 634
53 820

HV-23 Demister Inlet
1 7,150
2 5,150
3 10,250
4 13,150
5 8,250
6 10,150
7 12,000
8 11,650
9 11,000
10 11,500
N 7,750
12 10,250

Respectfully submitted,

Fin A Biglinen

John A. Bingham
Chemist
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/AIRCU Industrial Gases

P.O. DRAWER NO. 272, UNION LANDING & RIVER ROADS, RIVERTON, NEW JERSEY 08077
TELEPHONE: 609-829-7878

Rare & Specialty Gases Department

Engineering Sciences, Inc.

79C3 West Park Drive

McClear, Virginia 22101

Attention: Mr. John Greenberg

Dear Mr. Grecr:berg:

The following results

April 16, 1975
RSG~75~86

on the initial analysis made on the two

cylinders we sent you are from our laboratory analytical sheet

and are the ccrrect results.

the tags you received.
protlems in your work.

Initial Aralysis
Reanalysis
Initial Aralysis
Reanalysis

FK/ jh

Cy.l. No. Test NOO
MM~-2L57 U-0219
1 "
MM=-2510 U~0218
1" 1"
-191-

A DIVISION OF AIRCO,

N02

31.0 PPM
32,0 PPM
3980 PPM
3910 PPM

There were numerical errors on
We are sorry if this caused you any

Xo Ny Date
1.5 PP  Eal. 1/28/
0.5 PFM " L/1L/"

20.0 PPM " 1/28/"
20,0 PFM " L/1L/

Very truly yours,
ATIRCO INDUSTRIAL GASES

d;géﬁuuél 76;10¢Kb“—f

Frank Kramer
Chief Laboratory Analyst
Rare & Specialty Gases Dept.

INC.

Enge,
e . . N
Lob e i

ENGIRTE ;i Maeo . R



APPENDIX G

PROCESS DATA
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FPURASIV-N PROCESS DATA
Dare 3/5/25
PLaxNr e peesfeme  Jirg . Be ssomear., Al
FUce Own TANK cevEL Tl AT 13O0 4RS.
TIME FEED 6aS |vcer gas |dazir €rs RECENEPRZATION GAS Ben | wwreel i
Fress, 7\.:’44./’. Fiow | Tewp |Perss, \Towmn, | Feow | TEMPERA TR przss| o O |weiwrl ye, )
(Pl i f:“[’ Y -j) (Rl O;'i;l—';) (r"/"tc.’) (77‘-’05’) (FRC"’W; .l s Tc!’i ,0F cUi . w WL NEAD I e
Viadh F Scfm "o - 7S5 CL scfm (7';"'-124:' HED (T -1:23) (PZ‘[OI' ~
F ‘/:/9> ("4 ""?) (l/ //) Vil 515
o930| O Goo0 | SO | 7& 1030 | 5O B 125 | o - |30
/030 €0 s9o0l 50 | 76 /030 | 430 /25 a7 | - |30
n3el| vz s900| 42 | 78 1030|150 125 o 30
1230| w2 4550l 39 | 78 o025 | 42 124 | 24 29
1330|. 83 5700 40 | 78 ogst 43 2d | s2 | - |29
1430 §2 15950 | 42 78 /0251370 /221357 29
Is30) §/ 5700 | 4/ 77 1025|437 22 V 5/ 29
1630 | 83 s 700| 43 | 79 1025 4§ 12318/ 30
1730 | €/ seso| 42 | 77 10258 47 22|57/ 20
PrOJECT o LLZALDE JosNo, 2852 | Dave3/- 5/75 sur. /
ENGINEERING-SCIENCE, IRC.
DETAIL LLRLLLLS MWDy TLESTLMG Bv?»?’ (4 or /@

-193-



] NITR/C ACID PROCES.S DATA
Dare 3s/zs
PLANT _Lercales lnc. Bessemer é&. <
Nz Feow |2 RicewR| SYS7EM BACK - J ‘
7/ImME (x ‘f’ 500 = '/7/"\:—6;5'5. Pl?:t-s-s - PRE. 5 S X,?;?/v;,' ,NMiiCTZ"/K?M 5',;;;/{/127’// /—":'(;Dﬁ.(:fs ; ff?(‘EDA/dGiZ-/
cru) | PR pig | psig g \Ty /% | o, | %
| /430 79 | ve | Mz | 78 | /70 | .
| /S350 78 | Nle | vz |78 | /70 | — ;
1630 | 78 | /1o ‘ez 78 170
1730 | _ 7% | e | M2 | 78 | 470 | | 4
J¥30 | fo. | lisT | 1] | 76.}.1720_ — ——
PROJECT LB - L0 Jop No, LI | Dave 3/5’/75, swr. 2
ENGINEERING-SCIENCE, INC. 4
. ‘ DETAIL LELCULES  HNLy TrESTING Bv?‘ /7 é or /2

‘ -194-



PURASIV - N PROCESS DATA

Dare 316 /75

PLant . Heccoles Inc.  Bessemer A fa.

Fa&d O

FANK LEVEL

TIME

Frepn &A%

weer 6as |Ormar GAs RECENIRATION &45

Press. | Tenmi

(PZ -1 ¢r-3)

Feew | Timm VPagss, | 7Teme | Feow

(FR=10) [T R=07H(PT 40 (7T ioDiFac102]

BED {haizr UWM;
TEMPERATe! 7155 PRESS| & P WeTer| mo,
2% Fap ar

/ v TR ‘ K . ’ our | N | mwcPEOR

Tl Il il o (0 Il il s B i /el I i
Oga0| F4 | 75 (6050 47 | 79 | 735 (1005 | 45 | 1O | 107 | 124 |60.5 32
0900) 8¢ | 24 |S900| 47_) 77 | 23 |1045| 45 1365|205 | — |Sz.0] 3z
|7000) 4| 70 (5950 45 | 7F | 7.5 |1050)| 44 &3 1700 /24 |S580 2%
Voo §4 | 76 |5750| 40_| 77 | 68 | /055|432 | S§ | 63 {124 |co.5L 25
120082 | 18 |5750| 45} 17 | 73 |/040| S5 /72 | 132|123 [60-3 3/
1300} SO | 80 |5700| 45 | 74 | 76 |1025) 5/_|370) 222 | /20 |so.5) 32
1400| e5 | 3/ |seso| 45 | 77 |77 |1050| s0 |_es5| 115 125 |s6.9 32
1500| 85~ | ®) Iszso| 25| 79 | 73 |j040|243 | 95| 75|25 %% 3z
1600\ 84 | 83 |5850| 47 | 78 | 73 (/o351 22 | //57| 115|124 {%g 3,4
1700| 85 | €2 |ss25| 47 | 729 | 73 |1025] so|3s55|179 |25 "% 34
1800l 92| 75 |scoo| 92 |84 | 02 |lois| s | o5| 110 128 |*T5| — |2®
1900 217 o fo#S] S S
2000 g7 - 10457 - i
200 589 1 10457 ’ ]
2200 leso | | |leeq
2300 - §20 /050
M. o 1

ProJECT L2200 LLE JonNo, L&A | Dave -3/6 / 757] s, 3

ENGINEERING-SCIELCE, I8,

-195._

DETAIL LLIERCHLLLES. //4,"9; ST ST

BY?: é OF

/16



NITRIC ACID PROCES.S DATH

Dare ._\jZéZZS_

PLANT f/c:'rca/c-.sl /n(., Bc.s'.samefl e

7ImME

AR Ferow
(X <500 =
cFu)

AIR RECEIER)
PRESS.
75 tg.

SYSFEM
PRESS

)7.5/3.

PRESS

BACK

73’5

INTECTION
WATER

g

ACID
STRENCTH

Tray 2/,

XR.D.
FEED €AS

Oy

FPionwuer
STREMETH

7%

L0800

0 700 1.

g2

&/

_;/ 000

200
/1300
1400
/300

| /oo |

|Heoo | .
17ea .
1900 |

1L /2/F .

AL

1"
'

17

114

117....
717

e |
e |

119

4

e |

/14

113
A1
110

13 | F

413
ez
"ne.

/3

—_— -

| 2z.70
| 2.6
| 2-es

Z. el

2.5
2.5
6 | 2.55

Vel e3.5

' {z?/:o.c; .y zc/

Nretare /s

29/08.8
2c/iz.2

/59,97
7.5,

%

297134

29/15.9, 26 /216,

G

{éq/c.é’ 26/14_5" T
wfaso,9/5944 - z
2.7
2.9
sty 4fso7is 32O

3-1
Z.e

©0.0%

I7. 08

57.68
59.42

ENGINEER

tar
(1}

G-SCIENCE, INC.

PROJECT

/Y

100

Jon No, L350

ey )
DETAIL LLELHALLD

-196-

DATE 5/6 /75
o FTE

sur. 4

A

OF




PLANT

FURASLIY N _ PROCESS DATA

Dare 3/2/25

Horei/es /t»c.‘, Bessamer 4/(1

1
FUuEe Qi FANK LEVEL __qui_@_aoo

TIME FEen cAs INCET GAS ‘74125’-6/4.5 Rf;:/EAiflfﬂrlb’/V cAS Ben \warzal e
TN 6 e | 7 o scnes "”’” I i
MN g2s5 105D i
R DR SN £--1=1 .. |1e#e ) .
o0z00 30| 1030
0300 | 7¥F0} _\to3g |
o400 _ | 790 B I I .21~ D I P P
oseol | ol  _|._ | _|e| _ S D -~
0go0 g o 419 _]_. I I S -
0700 g 1 o
Alogool | |00 |rers I T B
Blodoo| 83 | 75 |5700] 42 | 7% | $6 lﬁog;;‘g S| ez |i2e 's/g - |30
8lioo] — | - l4swo| 22| — | = |reso|4sol o 70| - |25 - | -
Bl1oo| 0| 80 | 5700 22| 70 | 75 |1010| s5| 220] 145 121 V8| ~ |34
glizoo| g2 | &2 |5750 45| 77| 75| 1010| 55| 308|255 12275 - |35
Al1300| g2 | 52 lsswo| 45| 77| 73 (1010|200 | 57 ,77 1227250 - |35
4 |ss00] 83 | 3 |s700| 25| 79 | 71 |r0zo|4es|r05 123 P 751 - |ss
(52| 88 |86 5500|4880 | 73 |1300| L0|370 /f( 126 557 — 138
lazoga B[t 45718/ |6/ |1150| 50| 60 |/35 (125 [F/a| — B4
1708 6165|582 5080 | 65 [[o203c0| 65|75 | 12TF,6| — Bs
. = | —ef-

ENGINEERING-SCIENCE, INC.

PROJECT .EL2A -

LLE Jos No, L5522

DeTAIL LLLE2LUILES //‘/”; LESTLUG

-197-

Date 3/7/75’ SHT. 5
BY?/Yé or /@



NITRIC ACID PROCES.S DATA

DArE g[;??/J,{_

PLANT

Hercales, Inc. ,

Bess e, Az,

Az Frow iR RECEweR| SYSTEM | BACK X.D. R, [iMrecTion | ACID XR.0. |PrRopucy
TIME  x 4500 = FPRESS. PRESS PRESS RPN WATER STRENGIH |FiE0 CAS | STRENGIH
CFH) psg PSig. PS50 gm ay /% | %o, o,

MmN | &0 120 | J)g |99¥%3 | 130 | 2.0 iq//;i;‘//;:;‘ 3.7| s9.70
oo | eo | J2o | & | 90 | /30| 2.0

0200 &0 120 1¢ 20 /30 | 2.0

0300 G0 120 V77 0 130 2.0 %&?Zjﬁjv 3.7 zos53
D400 Y7 120 176 Q0 130 | 2.0
OSs00 ()

ocoO 50

o700 45
o809 SO 2q/s.2, éd/y.d
© 700 75" 177 113 o | /5% 2.7 .0 45794 5818
1000 |35 s

/o0 73 /6 11 77 /49 2.45 /0:9
szoo | 13 | 1e | 1t 17|49 | zes =F|

izoo | 74 | lle [z 78 | /57 | 2-5C lefuns gfeeas 1270 57.7¢
| /400 75 113 1o 7% | /60 z.s5©0 4.35

1520 | 74| 14| 1| BRI /6O |\ A4S A3TS
1430 74 1 7/6 | 12| B /60 |45 a3

73 e | BL| /60 R4 4,30|57,7¢

/710

[

CNGINEERING-SCIENCE, 1C.

PROJEC

DETAIL

Jos No. £

K>y

v LA LD

TLE S AL

YILINNION DI ILY A

-198-

DATE 3/7/75’ swr. &

Bv?’j G OF

A
‘o



PURASIV -N PROCESS DATA
Dare 3fio/ 15
PLanT __Hzorcules /»g.. Bessemer, 4/.’1
P} ¢ .
Fuel or TANR cEveL bbb 72 (B 13-30
TImME FELD &AS |INeer GAS |OwiiisT €4S RECENERATION GA5 BeD Vvercelisin,
Press. | Tema | Fiew | Tomp | Peess. | Tema, |Feow | TEMPER A et iz s, prs D \ETER| Fens
(PI=13 (7=3) R4 |FR=1D)| (P s )| (7 F 10D tFRC102] 727 T R K:SS A .-,f‘./f-’\.. 7es
« . (%) . P 79 GE O § ! N4 s N
Psiy | oF |sctm op P59 | OF |scfwm [TR-12e) BED \rp s2{(PE-107) d
£ 1) VasD) | o) | psig
“
G>
4-
¢,
,‘&
> /3)\
I
<)
PrRosecT _ELA-LLE JoaNo, LE52 | Dare swr. 7
ENGINEERING-SCIENCE, IFIC. P
DETAIL LIRS ///‘1'(73 T ESTLAG By OF /‘0

-199-~



NITRIC ACID PROCESS DATA

Dare _3/tof15

PLANT ___[ng[;-_;l /nc., Bz-ssamc:rl Al

’

AR Frow VAR RICEHR| SYS7emM | BACK | X.0. g |Inedtion | Acid K2 | Poolert,
77me (X d500 = 7’/:’;5:5- P/?C-SS CPRESS RPN Mf\fﬂﬁ STIEwN Gl Feud G - Siv, N‘h\
CcFH) Psg PG ol P m /9, 1 2 0, A
14
1690 20 129 94 80 30 - Py —_

40 36 |16 /10 80 |1

?’[;} 'Vt CO!\“}INU"LJ ‘fo- Ru;,_) UUI‘I/ 07. o0 orv 3/” /751
Pwrhsiv whs wot| Usoc’

PROJECT LA LDE JosNo. LESQ | parve 3fg/7y swr. B

ENGINEERING-SCIERCE, INC. Deral LULRCUALES. s TESTING ov 241 o 1O

-200-




PeLanvr

PURASIV -N PROCESS DATA

Dnrre 3[“ 175_

Hercoles /n<<' Bessomer, Ala

Fuee ow Tanx ceves 77 0@ 19:30

TIME FEeD Gas \veer cas |owzrr ¢rs | recengrarion  cAs BED [waice|mond
Press. | Tomon | 12 Fewp \Press | Temp |Feew | TEMPrRa7erio 5 ppzs ISTER| rize s
(PI’{:\I) (7'3) (FRi’::“j) (;I'{:Vl:’:) (Pz.-,sj‘g (/7":‘/'/"/;,‘) [‘F:Z—l&z/‘ N ,7/_4/37 ar__.‘o,[__ p/}:_'éb jﬁ, ';Ja—/;;‘k, e
Psis | o8 Lscfm |9 lpsig | oF |sehu [Gr2e] 860 |Gizs|ir-wi] ™" K
. F Cr0) Weaa) | (2 1) PG
Y 3
oo | 80 | T4 [3200| 40 | T5 | b 030|395 | 42 |50 |30 |, |b | g,
g,(_{ . 514
1445197 | T4 |4400| 40 |83 | 56 |r0e0|412{40 |58 |190 52/18) 11:52| 3
. ~ . 2730
1530190 | 17 |5200["40 |80 |56 |1030418 | 41 |98 |r24 Tofi8|s 77 | 29
. . L5E 5
%1590 | 19 |5200 40 | 8o |58 |/030| 47 |45 {185 |iz2s /10 |75 | 30
_1/T00{ 90 | 1T |5200| 40 | 80 |62 |s039| 45 |48 |242 /25 |005(%0% | 30
Bligo| 90 [87 |5400{v40 | 80 |57 |iozoliio | 50 | a0 |/29 018 |reas| 30
Jdoo v
2000| 89 | 14 |5400| 50 1030] Lo 70 30
2100 ©
3
2200 | 89 1 {5700} 50 lozo | 280 710 30
2300 LY —_— .
2 )
2400} 8% | 81 [5ieo | A ‘ 1020 | 50 12 32
ProJECT LA - 2L Joe No, LE50. | Dare dnfis | swr. 9
ENGINEERING-SCIENCE, INC.
) DETAIL LUELCLQLES  HNC3  TUTSTIMG Gv or 165

.

-201-




NITRIC AC/D PROCES.S DATAH
Dare _3/11 /175
P;A/v 7 //erca/:*s, /nc.l Bessceme,r Bl
AR Frow |AR RECEwR| SySiem | gacw 0. 2 | g ech LYSW | (KD | Teadoe
TIME (x 4500 = ‘;’RE_S‘S' I-)/"-ES'S ' P’?Eﬂ;'; A/? /’MP !,\x{*:iog S“'FF'“‘"\ éi"l Gas ‘c:f:ﬂ“qli-'\
Cl”l.f) Psg P psig ITpm T“u‘ﬂ /.7‘ %05 Vs
(300 | Lught-l-OFE | [Starf~ Lp_]| |
A | oo 34 113 94 76 .78 0.8 255 ”"74
o
1445 30 18 112, | 94 | 82 1.3 342
Is30 62, /20 114 5 /3+ /88 /a2 4.0
lots 6o |le | 12| 84 |34 (/R [yn |3.5 |sas
1Moo €o | lie [z, 44 134 | 2.1 ﬂ:;j;:; 77
B 1iss0 LO | ile e | 84 i34 (2.1 b
1200 o 11g Clia g4 134 2.2 .
2000 bo m nz 8a 3¢ | 20 |ayan 58./8
1/ 33.7 .
2100 60 M 112 Ba 134 2.0 4/5718 ‘
2200 60 Ite he 84 139 | 2.0
2300 - hie Nz 84 134 2.0 .
% 4 136 2. ’8.2
24090 My 12 3 4 i"ﬂé;’ 5898
4/ 81.5)
PROJECT L2 DL JosNo. L2502 | pate 3/1/15 ) suv. 190
ENGINEERITG-SCIENCE, IKC. ERLALES Dy TESTING oy o 16

DeTAlL

~-202-




. - H:0
PURASIV -N PROCESS DATA Meteg
Time R?F\dl-'\)q
Dare _312/7 09100 498,030
14711 124,610
FUEL O/t TANK LEVEL {7:20 138, 83 Q
rme LFEED GaS |mvesr gas |oamrr. crs REGENERATION __ GAS BeD H%MTLWW,
T o e e s o e | Lt e g s | 2 ez 7
Psiy | oF |scfu f:;’ psig | oF lsefu [Trrzg Mff Ea/ e Reatadt I I
. (510> |eaaw) | carr) | psig
100 5200|7Y | lo20 /.

B 200|239 |82 [5200] 40 1026|300 To/ 32
[ 3:00 5200 1020 . 1o/ .
q00l88 82 |5200|4s Kzo | LO 10/ 34-
500 | 5200 1020 e | 0/ -

& |boo |88 Q2 | S0 45 020 | 50 . : .70/ 34
.7-00 4200 1020 52/ .
Boo| 98 | 19 |a200| 42 | 84 | 677 |1020] 48 | §0 | 147 |i30 {S2)is 32
300 | 98 19 |4200| 41 |94 |68 |/ozo| £3 | O | 240130 [52)1% 32

B liowo| 99 | 90 |4350 |42 |94 |62 |l030 | lec | SO | a0 [ /32 |s9/ie 32
ntoo] 98 | 8] |43s0| 4l |84 | 68 [030 | 42%) 35| b2}132 50/18 J2.
J2ao| T8 |82 |4300[42 |94 | ¢8 [loso| ¢5 | 35 |10® | 132 |sv/18 ‘34
1300 98 |95 4300} 43 |84 |67 |lo30| 50 |35 250 |/32 |5%/i8 34~

A luoo| 90 |86 |5250| 47 B0 |64 [lo20| 90 |39 |98 |12+ |«/is 36
l6oo | 90 |81 |5100| 42 |80 |12 |I020|438| 48 | L2 |12, |T9/18 32
lbiwo| 90 |83 5000 | 44 |30 | T2 [/o20| 68|48 | 1038 |/2L | 1048 32
floo | 90 |85 |5000| 45 | 8] | 12 |/030| 50 |52 | 250 | 126 |10/i8 34

Blis00o| 88 |84 |sa50| 45| %0 | 73 {1020 49 | 50 |122| 124 |10/ig 34
{q00 . -

Z000| 98 |82 |4300] 45 1020} 55 44- - i3
200 : .
2200 99 |82 |4200]| 4% 1020 Yo 44 - 132
253 .
2400 | 9% |85 | 4200| S0 1020 | 10 b 4 | L 134
ENGINEERING-SCIERTE, IHC. Provect Al Ale JosNo. LE52 | Oare 3fiefts | s 11
Devalw LERCULLES HYO03 TESTING .| BY &)f 124 OF / 6

-203-



NITRIC ACID PROCES.S DATA
Dare _3[12]15
PLANT _Herce les, /”C', Bessemer Al
AR Feow |AIR RECEIRR] SY.STEM - g > | Tansctio o P R
TINE |0 s | PRESS. PRESS | sze;ig Py Iw{e{j,,& 2:1\:99::15‘\ f a o g{f:‘,t
cEu) s PG 7S’y Q’\Pm‘ el * /7, ?;:"00 {th
. N Y = -
. /:oo 6o 114 10 83 I3, |20
200 to b 2 %4 13¢ 2.0 a8 w b2
.300 | foa | j1t 1o Q4 13 | 20 21/,'3.‘; oz | 5902
400 6o 4 lo %4 13y 2.0
- 28/16.2 20/ @
_5loo to P14 Ito %3 136 2.0 /547 4f8004 59.28
.600 | ¢o 114 ito 83 136 | 20
, 29/470 2ef27]
. 100 40 114 ji1o 23 84 2.0  |opse g 57.49
-gloo 3b ik 14 94 & 1.9 3.5
800 3¢ Ie 1 4 a4 .} 13 3.1
-2
| 4000 36 Hi1 4 98 % .8 jZ’Z yéfif_w 2% 60,25
J1too 36 i1 1 AL 88 1.8 2.2
iz2tao0 36 116 4% qa 21 [.3 2.1
2/100 26454
{1300 3k lie 114 94 89 1.8 wisrd ygpu| 2.1 | 59.97
14:00 b2 i nz 84 (40 2.2 2.8
15200 58 b H L4 140 2,2 2.4
29121 ¥/
oo | &3 | 16 | /2 | %4 | 140 | 2.3 s | 2.8 | 59.97
17:00 | S8 1o 112 84 138 2.3 o3| 3.5
18:00 51 14 | 1o 83 128 2.3 32
j4:.00 58 1 6 112 ?3 ,‘335’ 2.0 YA 2154
20!00 K15 [t& 112 23 = 2.0 /18 &/54) 30 59,10
2):00 53 (e bi 82 1372 20
22 00 58 1y b f 82 [ 182 2.0
23:00 56 Iy 1y 82 132 2.0
2400 | 57 | ha 1o 43 123 20 | n)do 58.78
lof/44.g 4fse3p
PROJECT BN = QL JooNo, L2500 | pare 3/12/15 | sier. 12
ERGIKEERING-SCIENCE, INC. )
‘G SEERI & DETAIL ULl E S HN s TUESTING ov DLR or /15

-204~




PURASIV -N PROCESS DATA .
Dare 3[13{15
PLANT _ Hzrcales  Ing. Besscemer, Al
FULEL Ore. TANK LEVEL B
— FEED GAS \Inee7 GAS \Owizi7 €4S REGCENERATION GAS BED | niarer| e
e F ) e o K o e o o MY I Ml [
Pss | eF lscfu ':':'{') psig | °F |scfm {(TR-122) 6ED (,.,(‘_.(_',25) (P -10) Sdat 4 Ve
£ 1) WesaD | 1)) | psig
1.00 -
2'00| 88 gb 4400| 50 lo2e | 50 70 . 135
300 ‘ -
400]98 184 |5i00 45 1020|440 - L8 - 135
5:00 5100 1020 -
600|838 |82 |5100[9B lo2o | 70 ] . 134
7:00 ) B )
1630 _
800! 9b |15 |4200| 50 |83 | (@ |A=mme| 50 | 45 | 112 {130 [52/ie 30
900 | (00 | 76 |4Z00| 39 | 8L | 64 30| 44 |48 |2/8 | 182 |52 [ 30
Blioo] 100 {76 |4200 |46 |34 | 3 l1030| 42 |42 |102 | 132|52/8 30
Blimolioco | 18 |3000| 40 | 85 [ Gl 1030 | 19 | 39 | 129 | 132|373/ 2.9
12:0] Bt |80 [s800| 42 |80 | 58 |Jog0o| 45| 38 | 5B | /25 |MH)he 30}
1300] 84- |81 |50 48 |18 | T2 |f030| LO | 44 [ 102] 124|614 3%
#Mia:00| No Data | Trktard % Sdoden | Fluelibins] se] % | x ~
A lisioo| Bt |BO 6200|477 | 18|68 {/oz0[i30 [ a0 |80 | /26 ko/45 33
oo | ¥t | 718 |6o50|42. | 7B | 6B |b30|408 [ 4T [bb | /26 |60/2 32
Ioo| 85 |80 |tisa| 44 | 15 | 65 |1030] GO | 49 | 102 | 125 L2/i4 33
1800 | 92 | 78 |eo50l AL | 78 | L2 |Jozd 48 | B2 | 19F | 124 |0/ 34
R J19:00] 82 |81 [G050| 48 | T4 | 63 [fe30| 5O | 60 | 102 | 122|¢9)8 35
2000 84 |8k |Givo | 50 2o 440 | - 58 3
i
z200] 83 | %6 6300 | 50 10201 50 56 33
4 2370 - I
24105 B4 T |6200 | 50 1620 | 430 Lo 132
Pros: v LELA - LOE Jos No, L&KL | Dare I3/75 | sier. 13
ERGINEERING-SCIENCE, INC.
Dove  HERCULES #3053 T/ STIMlG av ﬂ,{@ o 1O

-205-




R0 fhe*eﬁi
NITRIC _ACID PROCES.S DATA
T',"N, chdu\yq
Dnre 3[izf1s§ CY9:00Q 222,350“‘
PLANT _Lercales, Inc.  Fesscemer Ak, 13: 00 24 l, 8090
7 %: 00 2¢17, 590
e [z et e | A | T sk [0 [T
cou) | 708 rig | psis P rae/a | 902 | T
oo | 57 114 o %3 132 | 20
200 59 \ 14 1o %3 132 2.0 i
300 | 57 [hs | ni | 83 |i1s0 |20 LIS |sa97
{400 55 g b 83 130 20
. 29/ 154 2u/n3
5.00 St ne i 23 130 2.0 |ysa Yoo 6052
Loo St 4 1o 73 130 2.0
7:00 | 3b 114 i10 83 |82 2.0 |en :7;’;: 60. 20
8:00 35 1i5 e 13 82 L8 1.9
F.00 33 l20 | 1g | ioo 82 LT s 2o .2 .
10:00 35 1t 1z | 9 82 .8  |yst | 35 | 6622
i1:00 35 | e 1is | 98 2 i1 3.1 -
12:00 6 It 2 | 8o 6% |26 |1 3]
15,00 13 il 117 %0 158 2.5 |y ot | 28 5942
*‘ 14:0 0 Prodpetnw |[Raje C\'\m‘xpvl" e W~ '
15:00 7@ 1He 114 go 16| 2.1 s ayeod 442'
16:00 80 121 118 80 L4 2.0 /5326 Y1 2.9 58.11
1i00 80 120 o 18 b4 2.7 31
IBoe | 80 e | w14 | 7 ) Ib4 )27 30
%00 S2 118 113 11 b4 2. b a1 sy 3.0
26: 00 82 118 i 14 Tt L4 3.0 i Suse Yo 5714
"2reo &2 118 114 T lo4 3.0
22000 | B2 | 118 114 T b | 3.0
23500 g2 |1 114 T 164 3.0 w9 g o
24100 g 2 i2o G 8o e 2.8 n/sud 4fsenl 2= 5995
PROJECT a2 = 2048 JooNo, LX52 ] Dpave 3/’3 SHT. /4
ENGIHEERIi:G-SCIENCE, INC. DETAIL AT MU L s TESTING: 8y WR or 1D

-206-




NIZRIC ACID PRPROCES.S DATA

Dare 3/14|9s5”

PLANT _Lercales, Inc. Bessemer Al
AR Feow Az Recinsr| SYSTEM BACK X, 0. R, I“qui o | ACid ARD Tr e v
TIME  l(x 4500 =| PRESS. | PRESS | press RPAM wiren, | Stresgtl | Feed o
cru) | 7w pie | psig Q poy | Tee®/7 (69,00 Stemth,
100 | 83° 120 14 8o les 2.8 - O wf
: ! : '
2100 | 93 120 | 1 8o g | 26 | ol 2
3:206 84 12 T 30 7X-Y 2.9 nyssa 4/20.7) ?f" z 51.83
h ! '
4' o |4 2| iy 8o 168 2,8 sk dpod | O S
5oL LS 2] ha 80 log 2, W/539 4/59.98 é’, s 15783
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