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SECTION I

INTRODUCTION
-

NUS Corporation was contracted to collect particulate samples

from process exhaust stacks at Union Carbide Corporation's,
.

Uravan, Colorado, uranium mill. Twenty-four particulate samples

and sixteen particle-size distribution samples were collected

during the four day period March 4, 1980 - March 7, 1980. The'

NUS sampling team consisted of Messrs. J. D. Smith, Philip Chu,
- and Reginald Chase. The program was coordinated by Union Car-

bide Corporation's Mr. Roger Jones.

The results of the sampling program are summarized in Section 2

and presented in greater detail in the Discussion Section (Sec-
.

tion 3) . The appendices contain the field data (Appendix A),'I laboratory results (Appendix B), a calculation summary (Appendix C)

and resumes of the NUS sampling team.
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- SECTION 2
,

SUMMARY OF RESULTS
,

The results of the process exhaust stack particulate samplingI are summarized in Table 1. The stack temperature velocities,
,

flow rates and particulate emission raten represent the aver-

ages of three separate for each source. The results are pre-
~

sented in greater detail in Section 3.

I
Table 1

.

Summary of Results

Volumetric ParticulateS tack-
Flow EmissionI Source Temp,OF Velocity, fps Rate, acfm Rate, lbs/hr.

I AK Leach 55 67.14 3,162 4.73
Stack

Fine Ore 70 57.23 24,273 31.10
Bend

YC Dryer 119 17.90 3,221 0.24

Leach 97 8.38 2,469 3.72
Stack

Aerofall #1 130 70.40 9,216 11.97

Aerofall #2 125 72.72 9,520 4.95

Aerofall #3 120 72.57 9,501 1.98

Aerofall #4 129 67.43 8,827 12.92

I
I :
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[ SECTION 3

DISCUSSION

The field test program consisted of the collection of three

( particulate and two particle-size distribution samples from
each of the eight process exhaust stacks. The date, time, -

|
{ and amount of time sampled for each run appears in Table 2.

|
The particulate samples were collected using a sampling train I

{ composed of:

1. l

E
Heated-lined probe with attached "S"-type pitot '

tube and thermocouple.

2. Heated fiberglass filter to coller carticulates.

3. Series of four (4) impingers to collect submicron )particulates and condensate.

4. Console containing vacuum pump, dry test meter,
thermocouple readouts, oven temperature controls,
and flow controls.

In operation, the filter was placed in its holder: the impingers
{ were charged; the sample train was assembled; the filter oven

heater was turned on; and a pretest leak check of the sample

{ train and pitot tubes was performed. Once the oven heated up,

the probe tip was moved to the first point and the sampling
commenced.

.

The clock time, dry gas meter reading, velocity head
( AP), AH, dry gas meter temperatures, vacuum, oven temperature, I

stack temperature, and impinger exit temperature were recorded
at each point. The field data sheets appear in Appendix A.

i

( At the conclusion of each run, the probe was withdrawn from the |
stack and a post-sampling leak check was performed. Once the I

{. probe cooled, it was rinsed with acetone and cleaned.

E
1
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TABLE 2

- SAMPLING PROGRAM

# Minutes^

Source Date Sample No. Time Sampled

YC Dryer 3/4/80 1 1254-1435 96.,

" 2 1629-1808 96
3/5/80 3 0900-1041 96
3/4/80 Impactor #1 1820-1827 7
3/5/80 Impactor #2 1051-1100 9

Aerofall 3/5/80 1 1150-1303 60
#1 2 1715-1817 60"-

3/6/80 3 1703-1807 60I 3/7/80 Impactor #1 0950-1000 10
" Impactor #2 1033-1043 10

I Aerofall 3/6/80 1 0809-0912 60
#2 2 1110-1217 60"

I " 3 1510-1616 60
" Impactor #1 1236-1246 10

3/7/80 Impactor #2 0916-0926 10

..

Leach 3/7/80 1 1420-1524 60
Stack 2 1718-1822 60"

" 3 2012-2109 60
" Impactor #1 2236-2246 10 |

" Impactor #2 2315-2.125 10

Aerofall 3/5/80 1 1320-1425 60
#3 2 1709-1824 60"I 3/6/80 3 1705-1808 60

3/5/80 Impactor #1 1847-1855 8
3/6/80 Impactor #2 1822-1832 10

Aerofall 3/6/80 1 0803-0908 60

'I #4 2 1013-1121 60"
,

" 3 1156-1301 60 .

" Impactor #1 1514-1524 10
3/7/80 Impactor #2 0834-0841 7

I
.I ~
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Tcbla 2 - Continu:d

I
# Mintues

Source Date Sample No. Time SampledI
AK Leach 3/7/80 1 0704-0810 56

I " 2 0902-1003 56
" 3 1047-1147 56
" Impactor #1 1157-1207 10
" Impactor #2 1213-1223 10I

Fine Ore 3/7/80 1 0954-1111 60
Bend 2 1152-1303 60"

" 3 1408-1522 60
" Impactor #1 1530-1600 10
"

. Impactor #2 1624-1634 10

The particulate " catch" consisted of portions: filter, acetoneI probe washings, and impinger water and water washings. These
were turned over to the Union Carbide Corporation laboratoryI for analysis.

The particle-size distribution was obtained by drawing a 5-10

minute sample thru an eight stage, Sierra Instruments in-stack

cascade impactor. In operation the fiberglass filters were

allowed to equilibrate in a constant temperature / humidity room

before being weighed and placed into numbered petri dishes. At

the site, the filters were placed into the impactor, the train

was assembled, and the sample was collected.I
After the test, the individual filters were placed back into

their petri dishes and returned to our clear Lake, Texas lab-

oratory. The filters were allowed to again equilibrate in the

constant temperature / humidity room before final weighing. The
" catch" in each stage is the difference between the final and

initial weight.

I
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Volumetric Flow Rates

;

I t

As part of the particulate sampling, the exhaust duct was tra-
,

I versed during every run with stack temperature and velocity head

( AP) recorded for each point. These data were used, along with
'

moisture content and molecular weight, to calculate average velocity ;

and volumetric flow rate (Equations 1-2, Appendix C) . The results

appear in Appendix C and are summarized in Table 3.-

|TABLE 3

VELOCITY AND FLOW RATE RESULTS I

I
2Source Run Temp. R Aa,ft vs, fps Qacfm Od cfm4

AK Leach 1 515 0.785 66.892 3,151 2,629
Stack 2 515 0.785 67.244 3,167 2,638

3 515 0.785 67.270 3,168 2,628

Fine Ore 1 530 7.069 57.684 24,466 19,355
Bend 2 530 7.069 57.190 24,257 19,308

3 530 7.069 56.313 24,097 19,200

I YC Dryer 1 593 3.000 16.723 3,010 1,743
Stack 2 578 3.000 15.682 2,823 1,768

3 566 3,000 21.286 3,831 2,474

Leach 1 590 4.909 9.682 2,852 1,708
Stack 2 590 4.909 7.575 2,231 1,370

3 490 4.909 7.887 2,323 1,388

Aerofall 1 590 2.182 69.810 9,140 5,959

I Stack #1 2 591' 2.182 71.668 9,383 6,093
3 590 2,182 69.710 9,126 5,802

I Aerofall 1 588 2.182 73.109 9,571 6,260
#2 2 583 2.182 74.580 9,764 6,332 .

3 583 2.182 70.460 9,225 5,872

I
I

. I
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Table 3 - Continu:d

Source Run Temp. R As,ft Vs, fps Qacfm Odsefm

Aerofall 1 580 2.182 73.763 9,657 6,538

I #3 2 578 2.182 71.129 9,312 6,536
|

3 583 2.182 72.827 9,535 6 , 2 */ 9 '

Aerofall 1 590 2.182 67,092 8,784 5,525
#4 2 590 2.182 66.292 8,679 5,715

3 588 2.182 68.893 9,019 5,846

Particulate Emission Rates

The particulate emission rates were obtained by:

Particulate catch, grams Odscfm 60 min /hr.PERlbs/hr = 454 grams /lb. Vm(std)

Where:

I Particulate Catch = Mass of particulate catch, grams
(PC)

Qdscfm = Stack volumetric flow rate, dry standard cubic
feet per minute

Vm(std) = Volume of sample collect, dry standard cubic feet.

The particulate catches used to calculate PER are the filter gains.

The laboratory results (including the Ra-226, Th-230, U-Wat, V-205

and Pb-210 analysis) appear in Appendix B. The results of the

particulate emission rate calculations are presented in Table 4.

I
I
I
I
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TABLE 4

| PARTICULATE EMISSION RATES

I
| Source Run Pc, grams Odsefm Vm(std) PER,1bs/hr.

AK Leach 1 0.5693 2,624 39.630 5.39
Stack 2 0.4342 2,638 36.695 4.13

3 0.4563 2,628 33.868 4.73

Average 4.73

!E Fine Ore 1 0.3652 19,355 29.729 31.42
|5 Bend 2 0.3173 19,308 28.246 28.60

3 0.3712 19,200 28.363 33.21

Average 31.10

YC Dryer 1 0.0533 1,743 47.369 0.26.

3 Stack 2 0.0201 1,768 44.939 0.10
3 3 0.0498 2,474 48.396 0.37

Average 0.24

Leach 1 0.2922 1,708 13.357 4.94
Stack 2 0.3691 1,370 23.449 2.85

3 0.4226 1,388 22.932 3.38I Average 3.72

I Aerofall 1 0.3738 5,959 24.019 12.26
Stack #1 2 0.4316 6,093 26.126 13.30

3 0.3669 5,802 27.152 10'.36 |

Average 11.97 !

Aerofall 1 0.0125 6,260 35.049 0.30 |

Stack #2 2 -0.0046 6,332 32.090 |I -

3 0.3386 5,872 27.411 9.59

Average 4.95

Aerofall 1 0.0594 6,538 55.408 0.93 ,

Stack #3 2 0.0584 6,536 58.318 0.87 )
3 0.2922 6,279 58.552 4.14I |

Average 1.98 )
,

Aerofall 1 0.4375 5,525 27.724 11.52I Stack #4 2 0.4913 5,715 28.343 13.09
1

3 0.5129 5,846 28.022 14.14 '

Average 12.92

NUS CORPORATION
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It is interesting to note that the filters which were tared

and final weighed without the petri dishes (YC-1, 2 and 3; '

Aerofall 62 - 1 and 2; and, Aerofall #3 - 1 and 2) show much

lower weight gains than the remainder of the filters. The
j

~

filter for Aerofall #2 - Run 2, showed a negative weight gain
:

(See Appendi.'c B) . |

"

. l

l

|

Particle-Size Distribution
-

-

i

Two particle-size samples were collected from each source.
'

- The results appear in Table 5. Included are:

l. Cut-size for each stage

2. Weight gain for each stageI 3. Percent of total particulate captured by
'

,
stage

4. Sample volume in dry cubic feet

5. Particulate concentration, by stage, in
grains

I

I
I
I
I

.I
LI
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~

A K LEACH|
|

Cut-size Wt.I Stage Microns Collected, Mg % Total Grain

|
0 10.0 ~2.0 20.2 0.031

1 6.3 1.6 16.2 0.025

2 2.5 1.3 13.1 0.020I 3 1.4 2.0 20.2 0.031

4 0.96 1.9 19.2 0.029

5 0.48 0.2 2.0 0.003

6 0.24 0.5 5.0 0.008

7 0.18 0.3 3.0 0.005

| 8 0.09 0.1 1.0 0.002

F 0.00 0.0 0.0 0.000

( 4.04 def Total 9.9 Tot al 0.153

I
|

| 0 10.0 3.8 17.8 0.059

1 6.3 2.5 11.7 0.039

2 2.5 3.1 14.6 0.048

3 1.4 3.7 17.4 0.057

4 0.96 2.7 12.7 0.042I 5 0.48 1.5 7.0 0.023

6 0.24 1.4 6.6 0.022

7 0.18 0.9 4.2 0.014

8 0.09 1.7 8.0 0.026

F 0.00 0.0 0.0 0.000

I '' # ' ' '" ' "" *- -

.

I
.

I
1

I
1
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LEACH STACK

Cut-size Wt.
Stage Microns Collected, Mg % Total Grain

0 14.8 1.4 7.9 0.022

1 9.0 2.9 16.3 0.045

| 2 3.6 2.0 11.2 0.031

3 2.1 1.7 9.6 0.026

4- 1.4 2.1 11.8 0.032

I 5 0.74 1.2 6.7 0.019
6 0.40 2.0 11.2 0.031

7 0.15 0.0 ~0.0 0.000

8 0.08 1.5 8.4 0.023

F 0.00 3.0 16.9 0.046

2.15 def Total 17.8 Total 0.274
|

0 14.8 1.3 8.1 0.020

1 9.0 1.8 11.2 0.028
*

2 3.6 1.6 9.9 0.025

{ 3 2.1 2.1 13.0 0.032
4 1.4 1.8 .11.2 0.038

| 5 0.74 1.0 6.2 0.015
6 0.40 2.3 14.3 0.035

7 0.15 1.5 9.3 0.023

8 0.08 11 6.8 0.017

F 0.00 1.6 9.9 0.025

2.188 def Total 16.1 Total 0.248

I .

,

|

|
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YC DRYER

Cat-size Wt.
Stage Microns Collected, Mg % Total Grain

-

0 8.0 3.2 9.2 0.049
1 5.3 1.7 4.9 0.026
2 3.4 3.5 10.0 0.054

3 1.9 4.1 1.1. 7 0.063
- 4 0.8 5.5 15.8 0.085

5 0.43 0.0 0.0 0.000

6 0.24 6.8 19.5 0.105

7 0.12 2.4 6.9 0.037I 8 0.06 3.9 11.2 0.060
F 0.00 3. 8 10.9 0.059

a

5.766 def Total 34.9 Total 0.538

0 9.0 4.4 10.8 0.068

1 6.0 4.3 10.5 0.066
2 2.8 4.9 12.0 0.076

3 1.4 5.4 13.2 0.083
4 0.92 6.3 15.4 0.097I 5 0.45 3.4 8.3 0.052
6 0.22 5.3 13.0 0.082
7 0.15 0.0 0.0 0.000
8 0.08 2.9 7.1 0.045

F 0.00 3.9 9.6 0.060
l

| 4.629 dcf Total 40.8 Total 0.629

L
-

.m

I
.
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FINE ORE BEND

Cut-size Wt.
Stage Microns Collected, Mg % Total Grain

[
0 10.0 0.9 13.8 0.014
1 6.3 0.6 9.2 0.009

2 2.5 1.0 15.4 0.015
3 1.4 0.6 9.2 0.009

- 4 0.96 0.3 4.6 0.005
5 0.48 0.9 13.8 0.014

( 6 0.24 1.0 15.4 0.015
7 0.18 0.0 0.0 0.000

[ 8 0.09 0.0 0.0 0.000

F 0.00 1.2 18.5 0.019

4.09 def Total 6.5 Total 0.100

.

( 0 . 10.0 4.6 8.8 0.071

1 6.3 0.0 0.000

{ 2 2.5 6.0 11.5 0.093

3 1.4 5.4 10.4 0.083
'

4 0.96 9.6 18.4 O.148
{

5 0.48 1.1 2.1 0.017

6 0.24 - 4.7 9.0 0.072 j

7 n.18 4.3 8.3 0.066

8 0.09 10.0 19.2 0.154
( *F 0.00 6.4 12.3 0.099

4.07 def Total 52.1 Total 0.803

F
L

E
L

~
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I
AEROFALL #1

'

.I
Cut-size Wt.

Stage Microns Collected, Mg % Total Grain

0 10.0 2.5 9.2 0.039
..

1 6.3 2.5 9.2 0.039

2 2.5 2.8 10.3 0.043

3 1.4 3.3 12.1 0.051

4 0.96 2.8 10.3 0.043

5 0.48 0.0 ~0.0 0.000

6 0.24 3.7 13.6 0.057

7 0.18 1.9 7.0 0.029
8 0.09 3.8 14.0 0.059

F 0.00 3.9 14.3 0.060

5.048 def Total 27.2 Total 0.419

I
O 10.0 2.0 10.7 0.031

1 6.3 1.5 8.0 0.023

2 2.5- 2.0 10.7 G.G31

3 1.4 1.8 9.6 0.038

4 0.96 2.1 11.2 0.032

5 0.48 2.0 10.7 0.031

6 0.24 2.7 14.4 0.042

7 0.18 0.0 0.0 0.000

8 0.09 1.8 9.6 0.02P
F 0.00 2.8 15.0 0.043

-

4.101 def Total 18.7 Total 0.288

I-

1

_
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I
AEROFALL #2

- Cut-size
Stage Microns Collected, Mg. % Total Grains

,,

0 10.0 1.6 8.5 0.025
'

1 6.3 2.1 11.2 0.032

2 2.5 1.8 9.6 0.028

3 1.4 1.0 5.3 0.015

4 0.96 1.9 10.1 0.029

5 0.48 '2.0 10.6 0.031

6 0.24 3.0 16.0 0.046 !

7 0.18 0.0 0.0 0.000 I

8 0.09 2.7 14.4 0.042

F 0.00 _2.7 14.4 0.042 |

5.276 def Total 18.8 Total 0.290

0 10.0 1.6 9.4 0.025

1 6.3 1.6 9.4 0.025

2 2.5 1.7 9.9 0.026
'

3 1.4 1.5 8.8 0.023

4 0.96 1.2 7.0 0.019

5 0.48 1.3 7.6 0.020

6 0.24 2.6 15.2 0.040

. 7 0.10 0.0 0.0 0.000

8 0.09 2.1 11.7 0.031

F 0.00 3.6 21.1 0.056

4.731 def Total 17.1 Total 0.264
._

|
.-

1
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AEROFALL #3

1.-
|

l

i Cut-size Wt.
Stage Microns Collected, Mg. % Total Grains,

0 10.0 0.8 3.3 0.012
1 6.3 a.n 0.n n.Onn
2 2.5 1.0 4.1 0.015

''

4 0.96 0.3 1.3 0.005

5 0.48 1.5 6.2 0.023
' 6 0.24 1.5 6.2 0.023

7 0.18 5.1 21.3 0.079

8 0.09 7.8 32.6 0.120

I F 0.00 5.9 24.7 0.091

4.709 def Total 23.9 Total 0.369 |

.

0 10.0 2.1 6.2 0.032
1 6.3 2.4 7.1 0.037

2 2.5 4.2 12.5 0.065
3 1.4 3.9 11.6 0.060

_

4 0.96 3.5 10.4 0.054

5 0.48 3.1 9.2 0.048I 6 0.24 0.0 0.0 0.000

7 0.18 1.2 3.6 0.019
8 0.09 5.5 16.3 0.085

F 0.00 7.8 23.1 0.120

-I .|
5.066 def Total 33.7 Total 0.520

~

I
I

.
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AEROFALL #4

Cut-size Wt.
Stage Microns Collected, Mg. % Total Grains

0 10.0 2.5 9.1 0.039

1 6.3 2.7 9.8 0.042

2 2.5 2.7 9.8 0.042

3 1.4 3.3 12.0 0.051

4 0.96 1.8 6.5 0.028

5 0.48 2.3 8.4 0.035

6 0.24 3.1 11.3 0.048I 7 0.18 0.0 0.0 0.000

8 0.09 5.3 19.0 0.082

F 0.00 3.8 13.8 0.059

5.149 def Total 27.5 Total 0.424

0 10.0 3.3 10.7 0.051

1 6.3 3.5 11.4 0.054

2 2.5 3.1 10.1 0.048

3 1.4 3.4 11.1 0.052

4 0.96 3.4 11.1 0.052

5 0.48 2.9 9.4 0.045

6 0.24 4.0 13.0 0.062

7 0.18 0.0 0.0 0.000

8 0.09 3.1 10.1 0.048-

5 F 0.00 4.0 13.0 0.062
e

4.15 def Total 30.7 Total 0.473I
I
I

18
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'
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IMPINGER CATCH |
'

.S O' f// m.296-
r+ 0 2Sample No. '

/7g [4C T
3t1 LAmount of Imp. Tip

Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 O d 9 #/ _ Final.

g, 4. / e Initial, g
Wt. gain E,

2 .h ''Final.

80'
}g [e ' T*
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Sa::ple Ti.ne ;:__ _ i)<-. Ay. [ Avg . 4H Avg. Meter Avg. Stack
- ,

Net Volp_;;_, __ _ , v aP Tc=p. *F Temp. F |I e
*

"NA - Not Applicable



IMP 2NGER CATCH

.

Sample No.
.

Amount of Imp.'Tip
Impinger No. Solution used Solution (ml) Configuration Weight (grams)

1 [ ,US fj! . Final .' s
Initial 9 #!L9,5
Wt. gain

2 C; A 6 Final 3d =

d Initial /CM
'

Wt. gain

3 Final
Initial
W. gaint

7-t4 g/A' rinal-
Initial
Wt. gain

5 Final
- -

Initial
'

*
Wt. gain

6 Final.

Initial g
, Wt. gain 5

Flask Final
Initial |
Mt. gain 5

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date
-

.
-

Signature

. -

ORSAT ANALYSIS RESULTS

-

-
.

Gas Fractional Part

CO B'2

O '2 .

CO
.

"2

I
Date,

Time

Signature m, ic r-ncmmqALO '

~

{ !"

_



_ _ _ _ _ _ _ - _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STACK SA.vJ' LING FIELD DAT A

*
, , . . . *.

*

/:/ ? A fat $//Plsnt Name Stack Na.~.e ?

Date M '" 6 Oper. Sampic # '2 Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. " H O 08/ Bar. Press. " Hg 19M
2

Proba # PTCF DGMCF C ,7 #/ Nozzle # h
Nozzlo area Filter #.96/Y/7 Int.vt.gms. Orifice a NA

.ater # ///4 K factor NA* Pump # NA Constants b NA

b7y Gas
.

-
,

Probe Meter Uast*

3ry Gas APn 4Hn Htr. Temperature L. Vac. Box Stack *UP'j Clock Meter in in remp, In. Hg Temp Temp UP*
W Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F *F F

37 lO /]O |3Ti S;% 2303 9) 16 0,6 S 3611 i

H% /,0 S 3 l}3 3 ~/ /, O |20 |)$~'

Achq
,

7 139 I,oS , V3 VS 3] /r 0 /30 W
h/f( /,05 ay/ V7 3V h0 / b 3V

'

asas |

|| | | -

i i i| | | | 1

| | | 4 I | || | | | | | | | |

i i i i i
-

| | | | 1 I

i i i i i

|| I I i l

|

|| | ! l !

l I I I I I I I | -

*

|| 1 1 I I I I I I
i I I | l I | |

'

.

| | |
| | |

* Purga
}here . ,

1

s tquirzd
.

| | | | _| _| |pr
| Sa'iplS Ti.m _D< Ave. [ Avg. AH Avg. Meter Avg. Stack

Not volp_;.t /IP Tem p. * F Temp. *r

'NA - Not Applice.ble
__



.

'

IMPINGER CATCH

,
- =

cample No..

IAmount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final.

Initial
Wt. gain

2 Final
,

Initial
Wt. gain

3 Final,_, J /*}
-

-

Initial /C r?
W. gain 3t

4g Final
Initial ~7 <;' 7,M
Wt. gain

5 Final
_. Initial g'

Wt. gain E
-

6 Final.

-

Initial
Wt. gain,

Flas): Final
Initial |
Wt. gain E

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date g
5

.
.

Signature

g. .
.

ORSAT ANALYSIS RESULTS

. .

Gas Fractional Part g
g.

CO
2

O 2 - g
CO 5,

"2

I
Date

,

Time

Signature mee<=rmono m o

- *



I
I

STACK SAMPLI!;G FIELD DA'I A

1
.

Plant 2:ame Stack :ar.e // O A7 :A'c$//t
_

Oate M '*76 Oper. 9amplc # '2 - Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. " H O 0 8/ Bar. Press. " Hg 1 9d b
2

a PTCP DGMCF Oe# #// Nozzle # h| Proba
:o::lo area Filter # f6/8/7 Int.vt.gms. Orifice a NA

Mater # ///(, K factor NA* Pump # NA Constants b NA

-

| d'r~y~Ga s i,

l Probe Meter uast
' 3ry Gas APn 4Hn

lit r . Temperature L. Vac. Box Stack IUP*
Clock Meter in in In. Hg Temp Temp 2*CP'

Inlet |OutletGauge
remp,

Pt. Time Reading H,0 H.,0 op g
: *F *F F

|
| e:y no.ssv| ur o,ss 3<> 37 t,o I 0o | 3 e|

,, 0 /20 |.Wti3L /,cS 3 l}3 3]g ',

f!39 /,0$ , V3 YS S ~I /s 0 /30 3P
T/f f fiO51 r y | Vl 3 S"' || 0 Ob|iV

?.Mvvb' |

| '

'
i i i i

I I I I _I |,

| | | | | | |>

| | | | | | | |
I I l | I |

'

| | I I I I
l i i | : |

| | | 4 | I i l |
'

| |
'

-

I ! I i
'

,

} | | | | | | | | -

'

| 1 | |

| I
'

1 1 I|

I |
.

| : _I !
-

,

! * Purga

~
r rcd g g [ j

-_,,,, [ Q Ave.| Avg. AHStr:ple Tim :
Avg. Meter Avg. Stack

Net Volpar ,,, __ 6p .;.e p . *F Temp. *F

'NA - Not Applicable



. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IMPINGER CATCH g|E
,

I.

'

Sample No.
.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

I,1 Final.

Initial
Wt. gain

2 Final |
,

Initial
Wt. gain

3 Final 143
Initial /cd
Wt. gain 3

'

4j Final
Initial 7 57,@
Wt. gain

5 Final
Initial

'
-

Wt. gain

6 Final.
__

Initial |
, Wt. gain 5

Flask Final

|Initial
Wt. gain EB '

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

!

Date )
.

.
I

Signature

. .
*

ORSAT ANALYSIS RESULTS

1
.

Gas Fractional Part |

CO
2

O2
.

CO
.

"2

I'
Cate

.

Time

Signature m e i<= r r, n smo

i



__-___ _ - _ -

STACK SAMPLING FIELD DM A

fit IY / l
_

Stack Nane $ tbt.R .(hlant Name _ /

Dsto 3-2.[d Oper. bC Sampic # / Stack Height

tack dia. (exiv.) Stack dia.(port) Stack Press. " H 0 -0 72. Bar. Press. " Hgy
Prob 2 # PTCF DGMCP Nozzle #

o:zle area / M [[ Filter # $O/.3 Int.vt.gms. Orifice a NA
Mater # of K factor N A * d.C7[ Purnp # NA Constants b NA

f
_

- g - - - - - - - . _ _ _ , , - .

Probe Meter tast
Dry Gas APn 4Hn Htr. Temperature L. Vac. Box Stack imp.

Clock Heter in in remp, In. Hg Temp Temp 20CP*
Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F *F F

| H 7: 04- 2779 tf I30 0-h 44 fo 3o- 2 70 cc | %
> /t 2774 9l IM e 6.f to so ~7. o 2 50 rr | k

|. 2 If .)11l12 I 3s'| o.70 n %Y 2. r 2n SY %
4- >(27/7.z2 / 2a o42 ru sr 7.o ~G tr 3o2

21 2fo 3 22 I|
I II

'

8-I 7:dz 2fvir 2f /1f| o 6r | fi- cf 7, o 2fc 53' 70
2 d4 2cf'72 / Lo I e c7 r/ lo 7. o 2co | W 3o
3 sE, zM7el / 2a I of e 62_ l 4.o 7ro . ST Fo
e 3 oz 1763. d A to I o.r7 - so I 42 co 2ro I er I soI Im 2e43d | I l i | |

| | | | |
'

| | | I

I i k / c/v / O 9*!/4 css eat] I I I I 'T
'

i/ I !

i
j l i ! I I

'

I I I I I I | | -

| | 1 I I I

I i | I I I |.

| I l
l I |Purga

herc j
|

_ __ _ _ _ _ , , _

mire s6 Sys uis lo.rA I | ss I j ss 1
7 1n Ti."n : I) < Avc.| Avg. aH Avg. Meter Avg. StackNetVoly-ht r@ Tc:ap. *F Temp. *F

"NA - Not Applicable
__ __ _____



_- _ _ - _ _ _ _ _ - _ _ _ _ . __ _ _ __ --_______-__ _ _ _ _ _ _ _

'

IMP 213GF.R *TCH-
,

(Sainple No.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 M Final-

Initial /6d>
Wt. gain

2 [> Final
Initial /W
wt. gain

hhMI i"*3
.

Initial C g
W. gain gt

4 Ill& $W "

Initial 7V 3 g
Wt. gain 3

5 "*

Initial |', Wt. gain E
.

6 "*.

|I
Initial

|

Wt. gain um.
.

Flask Final
Initial
Wt. gain

.

eat. g,.

Signature l

. ~

.

.

CO
2

O -

2

CO
'

I
*

"2
,

.
* Date

Time

Signature ro, ic r-mooO AAIJC

%

i



_ _ _ __ __ ___ __

STACK SAMPLING FIELD DM A

Plant Name (fd f, - [ptibit d
_

Stack Nar.e fC. (fig (git S fsyk-/

Dste 3 li ~3"l? Oper. t')'if Sp: sf/). C, Samp1c # | Stack Height

Stack dia. (exit) Ik3'' Stack dia. (port) Stack Press. " H O ,0.7 Bar. Press. " h4 ~2 '/,5 )2

Probe # PTCF o _ 9d DGMCF 8, #) C/ Nozzle # N
No::le area ,ccv)/7 Filter # Os#/ Int . vt . gms ._O, b873. Orifice a NA

Matur # MC K factor NA*. Pump # NA Constants b NA

.
6fy' Gas . ;

'

Probe- Meter uast '

Htr. Temperature L. Vac. Box Stack - IUP*Dry Gas APn AHn
I'UE*Clock Meter in in In. Hg Temp Tempy,e m p ,

Pt. Time feading H .,0 H,0 op Inlet Outlet Gauge *F 'F F

Al |ttisi 40076 ,b6 c.W 1 SU Co y7 /,0 & /33 ha:yS ;
A

2 hssg 1/0,l') , o f, egg 1 Su tz </9 .t, gs , 2.So 123 | VS*

3 12 S$ 211,30 . c5 | i, b) 2 SU 62 y ct /,0 150 t33 plS

$ ||o0 7/2. 63 , ed /,05 23 o S i- Y9 /, G 250 /3) V'S

S i!c 2- 7| p f rol|/ips* 2So 6 7A M /, o | 250 i / O YS
'

,

b Ilo y ,is, c5 ,06 f,o S 250 $ d' V'4 /,0 *230||3] VS'
.

7 ||o f JiL29-|,c & /, o S 250 6S- S'O |/.O 2So /33 VS
st //cf 2 n, d. y- ,o6|li6S 250 36 |.Sc .s o 7so /33 | Ys'

'i t.'to -)ts,6 y .06 | Iso 5 250 ?2 |$/ I,0 2 So | t 33 9'S-

to t/12 Jin,W |,0 7 | t,y 250 -9 6 S2- | I,0 2SO|/2) 47

|i/ /t' / P |2 h n -I,0 6 | i,o S 2SO 95 |53 /< 0 2Se|/33 yy

/1. ti:t6 721s7 |,0 6 | t,c5 | 2Su So |S3 | t, o 2Go |/33 |yy |

/3 t///s 123,93 |,c(,r | /,0 f | 250 5/ |59 | r, 0 2SO |/ 3 J |yy
ly ||| 2 e 72S,05 |,0(, | /, o S 250 92. |ss | /,0 250 |l75 |Yx
/S fij2 z |726,'t) |, c 7 | i,3 2S0 9 5' |S(, . /, O 250 in yg

|7 e 97 |S? !t O |2SG /3) |/%Il 'l'z K D 27A3 |,c 7 | /s 3 Si

|2 t/|2( 76i c |,o] ' t,3 250 93* S3 | t, o 250 /33 v52

)9 // 29 I?3 C S$ .0 2 I. 5 2sc> V! |59 !t<C 250 /U fVY Ir

PI |I/IiG |731,9[, | a C 1 i,3 | 250 |90 |d9 ||,o |250 /33 YV>

20 ill1*l |2 33,2 C| ,0 6 | i,03 2.So|99 | fi 1, 0 250 ||}) |YS
21 <ttn k'.4,11| red |i,oS | 250 cit 42. | t. o 2s |, yy |ygc
'21- //|J4 ))Saf h , C$ /,0.5 | ~2 50 '1( f2 | /,p 2So /3J|V$
O 'ii 391ri+ ,ey J. 7 2- 250 'to |ay t. o *25 0 ||| 0 | 9 5

,0 - |C,3] 2SU 99 | 63 /, O * 50 |?} VS1
-'1 (1- 'I||VO D 7,53

_._ 87-%| | | | 7pg |/M |#* "

Sx:p_le Tim ::_ _ p < Ava.jAvg. 4H Avg.' Meter Avg. Stack
_

Net Volpa;J_.__ _ /EP Temp. F Temp. *F
.ag

"NA - Not Applicable M*N
eti< C s n



IMPIS0GER CATCH

Sample No. hd,

Amount of !cp. Tip
Impinger No. Solution Used Solution (ml) CorrhytI~ra tion Weight (grams)

1 h ICc AL Mf( d Final 2Yl .

Initial (OV
Wt. gain f Pf"

| 'fM W.L Final f. $'L-2 * *

*
Initial toD~

N Wt. gain C2
3 lk:ksasi[D

_ ,Fina1 P 3
~

Initial o
W. gain ft

.t %(*' Final' 72f*f 54

Initial 7/C. S~
9 Wt. gain I'/ D.

,

*

5 * Final'
. Initial
'-

, ., . Wt. gain
'' '6 Final.

Initial
'

.[, - . Wt. gain,

- [ Flask
*

Final
'

-
. ., Initial

'

Wt. gain.

'EOTAL WEIGHT GAIN OF IMPINGERS (grams) MM).k
.

-

.

Date
..

.

. . Signature
b

* * '

. .
'

ORSAT ANALYSIS R$5ULTS*

.
.

Gas Fractional Part-

**
CO, ;

*

O
2 , ,

CO
. .

N ') 2

.

Date
.

.

Time
*

,

Signaturc A., ,e r ,- n o ,6C N
~

.

%
b



-
.

STACK SAMPLING FIELD DA1A v

Name Hdw Cgelfitr ' Stack uane Y c s,1&<i st,nr
| Plant
Date 3.f-gd Oper. / T, y/# Sample # / Stack Heightf

Stack dia. (exit) Stack dia. (port) Stack Press. " H O ed) Bar. Press. " Hg lf,57
2

38Proba # PTCF 0 ; fr6 DGMCF d, 9N Nozzle # /
Nozzle area ,00c76 7 Filter # Int.vt.6ms._ Orifice a NA ' 7 ,' 2,

Mater # Eqpar MMC K factor NA* Pump # NA Constants b NAM

ast
robe t

,,

8 Imp.Jry Gas APn AHn Htr. Temperature L. Vac. Box Stack
femp.Clock Meter in in l'e m p . In. Hg Temp Temp

Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F 'F F
~

st I!9 ') 733.2/t ,05 ,87 150 Er 2- 66 /, o 1Su ; 33 | $s
1- t'St 739,29 ,OS ,97 1S o Vy- 62 t, o 2So i3) Jp Q

.P'
3 (ISI ?ft,FC ,$$ A2 23# 8b 67 /, O 2SO OJ SP ''I

Y / 13 W/,S L ,oS r$7 1So qt 68* /, 0 -ts o 173 |ST ? . %}.,
,

.
*

. k.$ (!S? 7F2,g3 ,cp ,72 tSo cfr 6? /s o 2so , 73 p sy| M* S#
& 1SC9 2 9,6 (, oS <8? 90 49 fr o 2So /33 Sy %.;r

'k7 *L' Cl 7 tV,% 0b f,O S 250 92 20 | /,0 250 /D SV
% M c3 ']l/S,9 (, ,07|li3 '250 93 70 1,0 *290 (33 |S6 &$2

9 2|c5 797,Y5 ,08|1,1 '2S! 97 af 1, 0 W /53 S6 f
#6 77 |/0 2Sa /33 S6 ?to 2:09 91$,59| ,05^| /,9 2SQ 1'

-

// 25c9 1SO,fI |,8 S| |< 7 2S2 'l ? | 2 2. Ie O 2 50 /15 GV |-
'ShhI';- '2:ft 2S/,9F|oC3|/,1 2SD | 95 'n I (, & tSc (33 ST

I') gi3 7S3,n | ,07 r,3 2sp ei9 | 21e |t,o 2s'o iy3 | se; %'hh :,

If utS ^hY T6 | ro9 | /,3 150 99 '7Y !/ 0 2so if) Sei ?N$I;

15 25t1 Wi,23 | , cb | f, oS *2SO /Co 95 : t-0 250|tz? |59 ~" ?%YE
li 2'st4|7S796 aos /, 0 3 1SO o /cr | ? S i|-O | 2S0 /32 |G9 {.Y
!? tht pSg,g y , og /,p5 LSp too 76 |t,tp 2So /35 %
I&|2't3 259ft I,0{ t l c S LSO ICO 96 $ t,o 2.50 /33 G '?

i

14 252 S 16/,1o|,06|tioS L9O foo |76 |/<o | tSo /D' &/
s ipsL' to 2piy ygz,y| fog t,oS 2sp top 77' p, n 190 133 ff

c6 '' 'll 2'a9 ~76 5,Si * O(: /<05 2 S$ /02 ?8 |/,o 2 70 /3) ff

,f
' '

( 21 ^2.$ 1f 7H,VI cS ,V7 250 fo2. ?V |/4 2SO IG (;fs

Y ''l'rU 7bSAb .Ob ,37 ~5|0 |O ' ~?0 | It0 SS# |)5 |6El

Y 2059 ISS'L| 'OZ '5? ISO I00 YTO l' O 'ESO II) b]her

0.240 1.07 | | 15 | | /3S |r& quired 766[/96

l T z_9 6 i[d Avo. Avg. Meter Avg. Stack

timEe Ti. Net Vol g t g ,[1._ 6
| Avg. 4H

Temp. *F Te .p . *F

"NA Not Aonlienbl- ("7. <?<
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- _ _ _ _ _ _ _ _ - _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STACK SAMFLING FIELD DM A

Plant Name U A-I cw Cnf $1/5 _
Stack Nar.c f C. /)/tigst ffycj)-

Date "L - y - @ Oper. E/,5/ Sample # '7 Stack Height

tack dia. (exit) Stack dia. (port) Stack Press. " H O ,;3 Bar. Press. " Hg 7 E,S7y

Proba # /fiX PTCP ,f6 DCMCF 6,'I9 Nozzle # 3/8
o=zlo area ,0cc7/'I Filter # I n t . v t . gm s . O,rJ 7 0 0 Orifice a NA

Mater # jo# C- K factor NA* Pump # NA Constants b NA

I

| ' Fr7 Gas ..

~

', S t
? robe Ytter .

f Dry Gas APn AHn li t-r . Temperature L. Vac. Box Stack imp.

28UP'Clock Meter in in remp, In. Hg Temp Temp
4 Pt. Time Reading H,0 H,0 oF Inlet Outlet Gauge *F *F I

Al }|19 7')9,yoy ,os , Tr1 260 7 2. 6 y- f, o <23 o (/g | t,LT
1- Yi3 { JN# BIO ,09 , if] 2.Sc '7TS 6S I, O MO // & 'f'S

} Y$U 79*/6 SG ,0 5 | i 2 q,CO 29 SS t, p 2S# |/ 6' g5/ S'

t/ Y$ } S 9t 1,7 9 ,0S ,S7 2SS $/ $b f, 0 2$O //9" | FS
S V:32 992,93 .o S < t '7 2SO F 9'- 66 /,0 2SO| //9 | VS
0 Y|39 IST,0 f to S , g7 2So V $6 /,0 2SJ | //g c/f

'NS9| SOS e $'? ~2 So 96 $6 | f,0 2So ifg ys;! ') fjff/ /t

rr V593 27 9 ?- 10G | ,8 7 2So c9'7 6? lio 2So //8 VS

9 t ', ts JeMS roS i91 tso 69 62 // O 250 | //7 VS

/0 ||t2 269/5&|..o5|,r? | 2Su s''? 6~7 | /s o *2 So il 1 96s

|| y 119 hvic,7 2. | ieS'I < 8 7 1S0 90 | 4[r | // 0 250 | //C f/6
l'L t-J5/ 'M/,95|,06 |fiOS | 290 '1/ | 6 *5 | li O 2So| // c5 | 9'6
t3 (Hs3 993,c7|,os |/,cS 2Sss 42 | 6 9 | t<O 2 S'o I/S | Y6
|9- fisS gW,M | s06 |/<C5 2co 93 ||1 | I,c) 2.so ;ig | 9'6
I6|9S7 *>M||4 | ,06 | / ads | 250 93 | 6~9 ; /<O 2So (/9 Y7
16 F,t9 | ?'16,7f . > OS | i 5~7|2S(? 93 | 70 i j, O |250 //f | Y7

1*S# 95 70 | tio 2So //f f)| |7 S|C/ 797,$3 105 i & ~7

I t W !c 3 Ff g /t h , 0 9- n. 2C0 cl 2. | 70 ' t, 0 2So I/f f7a

| 19 |S|CS |g9077)f | ,o s , rs 7 |2sp tj t | 7r | /, 0 |250 | //9 | pc
@ SCC 7 |?c/,c8 |,o S | , tr 7 | 2S0 92. | 9 / /< 0 2so I/f | Y f
7I S'<C1 |3'Olo2/ | s05 ,97 2SG 92, 2( | /,0 250|//2'|Y'l
U s/// 703,33 | ,c;V ,7 2, 150 93 7/ | 1,O 25?' (/f | 79

1 Is O 2601 (f f |y'9U C//3 TCV,3(i s o 9' , 7 7- 2Sc) 93 |7~2.
'" % $||$ 3%iS r C2-| / 32 <t,$0 _

__

95 72 f, 0 TSO (/ f 99
squirrd 78.f]b | | | | | |
a plo 'ri.e :,._,,, __p%g Ava.| Avg. AH Avg. Meter Avg. Stack

- p

Not VolyO2.,r M Terp. *F Temp. *F

"NA - Not Applicable



'

IMPINGER CATCH

Sample No.

Amount of Imp. Tip I
Impinger No. Solution Used Solution (ml) Con figura tion Weight (grams) |

1

1 % ,A7 Final 7.37.
j

Initial teo
Wt. gain /37

h Final (N {
2

~

Initial IdB
Wt. gain T

3 kNR Final '7
.

Initial o
W. gain ~7t

4 /-3 th [ Final' ~Jf/_. 4-
'

Initial 77L o
Wt. gain I f 4-

5 Fina?
Initial

'
Wt. gain.

6 Final.

Initial
- Wt. gain |

t

Flask Final
Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grar.s) [87f f

Date
.

.

Signature

. *

ORSAT ANALYSIS RESULTS

Gas Fractional Part
.

CO
2

- |
0 ~

CO
,

N
2

Date
,

Time
|

; Signature K_,, , c: r-m n o m REDO N |
!
r

,



STACY. SA!GLING FIELD DAT A

Plant Name Stack Nane )/d ##pg gygf

Date M -F(3 Oper. C#,s, F. ample # 1 Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. " H O s c8 Bar. Press. " Hg 2J'47
2

Prob 2 # PTCP , f56 DGMCF 0,99 Nozzle # V8'
No:zlo area 0,psc7.'7 Filter # Int.vt.gms. 0,62#O Orifice a NA
Mater # [/76 K factor NA* Pump # NA Cor.stants b N A

-
-

3
- --------_ma-.-..

Probe Meter past
Dry Gas APn AHn Htr. Temperature L. Vac. Box Stack imp.I Clock Meter in in hemp, In. Hg Temp Temp 2'UP'

Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F *F F

B/ SS2O Fos cios|,26 t,c 5 23s E9 ?/ 1, c |250 //g | y4-
'2- S|b2 507,14 , CS* , S'? 239 9 2- ? '7_ I, d 2Su //S | Y9'
3 S;29 90Er,5 ?- 7 0 6 | f, oS ~230 '13 7? 1, 0 7.50 /fy FY
t/- Sizb 20*/,S7 <rb t, oS 2So 94 73 t, 0 2S0 //T|Yt
S Sizt Tt0Af.4 C6 /,0S *2$0 95 ?3 /s C | 2S" | U8 Y&i

6 $!3s f/f1,06 ,01 1,30 2Se c)g 93 /< G 290|||g pg-
? S532 ?/3ns|,07 t3o 2S0 47 y t,t. |lsO 250 ftt F9-
9 C 39 9/9,9s , c1 | I,3 o 230 97 7V 10 2'O //f H1

9 C f % in t, s s . 07 | / 90 2So 96 7F | It 0 *L'O | |/t F9| /0 styg en,6C a o ' |f' 3 0 250 'll |74 I fi# 250 //t H
tl s: y s g rir,c S | 1 0 7 |t< 30 2So 96- |7s t,0 250 | //1- F9
l'2. |Syz 92cfis| ,c6 |/,c 5 | 2so ej g | y,s | t,o 2so itg | yc-i
/) S!W P21s 67 | i 06 | /,0S 250 96 | 77 | f& 2Sb | //T | S o -

ist Syc [[22yj|,ob|isoS 250 96 7S | tid 2so //t | so
iS Syc 22V-ill| sob | t.o S 'M 96 25 ; li C 2SO 1/8 5#

// Sito tT2S'i33 106 t,05 | *LSO 46 |7SIfo |2S0 t/8- | Cti

17 Ss2 724,5.s ,c6 troS 2S0 96 7S | lio 250 //7 C(| It |S:sv 927.;75|iC6 /,0 5 ~2S0 'll | ~74 ' t, 0 1so yg gf
l'i|S:56 W2S,9?|, o & /,o S 2S0 96 | ~7 6 | I, 0 | 2CD //V|Cf
se SSSPNC,j9|,c6|t,OS *2 SO 96 |76 /< 0 2S0 //T|$7
al)flocW7tiY2. ,0 F | ,12 290 96 76 | t,0 zso ity |C 2.y

cgf 27. 492 772,75| ,#f , 7 7- 2SO 96 76 |/O 250 //F | f 2
73 /!4 23RW < C 9- ,12. 2C0 '/6 | 7fi t, o 1 -2s0 | //T | S3

.|'* *2(k fld Ti39,sl a cL | , B'7 250 '76 76 l'O 2R lif . S'3

Jf .h<9 ,tv | 0.95
%"'''d 6_!& | | 91,6 | ||19 |
a gle Ti.e :

Net Voly3;ffM_77, O | Avg. 4H
1- Ave. Avg. Meter Avg. Stack

Tc=p. *F Temp. *F

"NA - Not Applice.ble



'

IMPINGER CATCH
.

Sample No.
.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final.

Initial
Wt. gain

2 Final E
Initial
Wt. gain

.

3 Final
Initial
W. gaint

4 Final
Initial
Wt. gain

5 Final
Initial

'-
Wt. gain

6 .
. Final

Initial
, Wt. gain

Flask Final
.

- Initial
Wt. gain

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

, ,

* Date
.

Signature

. -

ORSAT ANALYSIS RESULTS -

* '
. .

. Gas Fracti6nal Part
'

.

CO,

O !2
CO

,

. 1

N |
y

.>
+

Date
,

Time
.

Signature si,ermnom m

. ..



STACK SAMFLING FIELD DATA
,

P1 ant Name 'b Stack Nane 4 (_ }g,4 M

Date % .9- FM Oper. f,/1f, T.amplc # 3 Stack Height

f Stack dia. (exit) |A3 Stack dia. (port) Stack Press. "HO Bar. Press. " Hg

Probe # PTCF 8 i6 DGMCF O.79 Nozzle # 8
- Nozzle area (,rct% 7 Filter # In t . v t . gm s . 0, f f 7.7 Orifice a NA

= Matsr # K factor NA* Pump # NA Constants b NA

DYy~ Gas'
'

3
- ? rob e Meter uast

3ry Gas APn 4En Htr. Temperature L. Vac. Box Stack inP.
Clock Meter in in pe=p. In. Hg Temp Temp P* ~

Pt. Time Reading H,0 H .,0 op Inlet Outlet Gauge *F *F F

A f) 9!$0 TN3,fw ,c7 i,10 25o 10 JV 1. 0 |25a lot., | (/3
t W'L 999,9 + ,o7 li/o 250 </ / 3S /s u 2SS |G 4 | 42
3 9',c y 99/.lb ,c9|/,40 2 50 so 36 t, 0 250 /66 %2| ~

+ 0:o 6 S57,5/ , et) /,l n 2SO 52 36 lac > 2.C o |0 b | V t
S 'Flo% 599,9.s t. O I, cy 2.Sb gy. 3g /,c | .2 co | / 06 y 2.

_
( 91/o (cst,S3 /, o (, Cj TCO G '$ 3% /,0 250 | |Cb Y 2.
, ouz esz.es|,co i, s 250 x s- 3 9 | -/ c 250 /06 9z
e 4:n gsz,se ac9 t,6 250 (, 7 ya /, o 2so /06 is

9 v!/4 99.99 ,c9l /d, 25o 7/ p/ /, o uol /g6 v5| io we vsi,nl .09 | | 6 sto Ji Y/ ! /, o 2 sol /ei ys

it m2c cs2sg| , c 1 \ /, 6 2So ? 2. v:2. /i o 2co|It6 ySc

| /2 9:rz e59,H!,o9I/,6 1750|7*Iye i I,0 ' Iso | /06 | v S-

/7914 ftv,nI/,oI/,9 250 7t | v5 /,0 2de /06 | yJ
| /P m26 Fa % r.0 |/,VS 2 10 2rr | V 2 | /,o 2Co | lob | y &

t.f 9:nr eODI | ,0&| /,2. 2 50 29 |F&'i/,c 2Fo 106 16

| |/ 9:Jo|w',ti | .01 1,4 250 Po |9''t i /,0 |nro ict |V60

17 mn|ntfl|ic9 /, t/ 2 50 62- S/ |/,0 2co /06 (f4 -

| /f|913r|9ty,39|,oir /,2. 2 So F2 | St I,0 25d 106 96
'

/4 1911t lu?.li l ,o ? /,/o |250 #3 |57 | /,0 |250 /06 | V 7
20191>F ir7o,vsl,07 | /,f o 7sd F3 |r3 /,c 250 /c6 | </ *
v 9:ro | n ia vi | ,c 7 | i,i c 2so 94 sa |i,o 2.ss'to6|ve
22 9/n nt,98,oS .n 230 TV C5 | t, 0 2 50 ic6 |Yr
u sin rnay ,c s ,n , co og Iss i, o 2s0 | iors | n

:n'7 Q 9,% m , Q ,oL| .39 m O 56 t,0 M /t f _ 94,

required S ,7jg| | | | | fog }
(3 < Ave. Avg. Meter Avg. StackSample Ti. e ::

Net Volp_y,J.,,_ __, 6 | Avg. AH_

Tc=p. *F Teep, ro

"NA - Not Applicable



IMPINGER CATCH

Sample No. N NO '
.

-

||
Amount of Imp. Tip E.

~

Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 k [h Final $3h.-,.
e .

. Initial / G-0 l

wt. gain _ {
* '

N '

Final /332

Initial t o-o.

Wt. gain, .

3 hnk' " Final 1/.

* -

IInitial e *, . ,
- W. gain it.

.

$tb^. h 6|' - - Final' 05,3,G __4-
-

1

. Initial 737 7 i
+-

Wt. gain )
*

5 - Final
'

-.

,, - Initial
* ' ' ' '

Wt. gain-
. ,

,,.
*

6 Final -s.

Initial.

Wt. gain,
,

,

Flask' Final
' -

Initial.s a.
.

Wt. gain,

' +
.

TOTAL WEIGHT GAIN OF IMPINGERS (grams) /9[d
.- - I|

'

..

'' Date-

Signature,

- i

* * ' '

!

i
.

ORSAT ANALYSIS RESULTS
-

'

s
. * *

|

Cas Fractional Part !

~

CO, i \

0 '

2
.

CO
*

'Ny
-

;. ., , .

Date
.

'

,

. g
Time

E
Signaturc.

x., ic: rmono w .

.

1



- -__ _ - _ _ _ _ - _ _ _ - - _ - _ _ _ _ _

STACK SAXFLING FIELD DA'IA

MPlant Name d-bMC _
Stack Nar.e k bM @2. $ 7',947

E v - -

Date '3-S-S d Oper. t$g,$ F.ampic # 3 Stack Height .

Stack dia. (exit) { $3 Stack dia. (port) Stack Press. " H O s o 4- Ba r . Press. " Hg 2 /,/Fy
'

PTCF c',8 8 DGMCF o,94 Nozzle #Proba #
_

Nozzle area o,C##767 Filter # Int.vt.gms. Orifice a NA
'

M6 K factor NA* Pump # NA Constant b NAMater #

_
. ------_a-..-.

Probe Meter jas.
3ry Gas APn AHn

lit r . Temperature L. Vac. Box Stack 'UP'
Clock Heter in in 59'remp. In. Hg Temp Temp,

Pt. Time Reading H,0 H.,0 op Inlet Outlet Gauge 'F 'F F

|
At 9:S:3 57 0 st in] /,io 2so 2 9- ST t, 0 2so tof | sq.

tSo 29 se ic ,ss m |sg2 ms e,70s .n i.iv

3 9:s1 979,1cy.oq|ngg z so go Sq ho 1ss tot sy
| ,

4 9: sci 9ns3 ,0$ , ts 1so 81 s et 10 2s o tot |g 9
s reset 79' 66 ,0 6 | , 25 '2so 93 6e /, o 2 Sol tog |S3 -

C to:s3 est,) 9 SS ,2V 2So H 60 t, o 2So | t of S5

-) ic:cS 9 7z.8 2) ,s s , 7 V 250 gp 6o | /,o 2So /06 s2| 8 isto? es ur? , oS | ,tcs- 2so q5 (7 | t, o 2So /og Si

! .zs | lob | si9 to,'st F95,0c ,06 | ,6 250 95 bl | t.o o
to to:it 9S6,69 | . 06 | AS 25o &7 |67--| t. 0 zSo| fob so
// tolt3| tem 2| .o6 | ,8S 2so E 7 | 6 3 | t, o 2Sa| fob | so
/2 l/e|/5 rerr,331 og | ,TS |250 &F I4 3 I /,o 250| /06 | Sv i

fr lost 7 t' EMS | ob | ,85 25o 88- | 63 | he 23s|106 |so
| /9 /o'/9 F90571, #6 | ,.F5 2So F9 | 6# | /,0 250 /06 | y 9

($ to 2t 391,69 |,o6. | ,8 5 250 79 | 6 5 i t,0 | 250| 106 y 't

| /6 toin | 991,st ,e d | 2 5 *LSO ' 9t | 6S i /,0 -|1so fe b | V 9

( 2 10/2 S 99711 soi iSS 2So 9/ d& | /s0 250 fo6 Y4

| /8 |/o!2]| 81s,cy ! ,ch , v.5 zsc 9/ | 6 6 ' tio 2C0 106 49
|4 !ioh9 |996,1l| r o 5 <7t/- |1w c;I | 61 | t'.o | 2Ss iob'|YSi'

| 'zo l/o!5/ l *97,201,o Sl ,2 f 150 9t |47 /4 1sg | 146 | Y9
~2( loS33|*9m|,os% > ?F 2so qi 167 |t,9 zSo | t o6 | 74
22 /H35899;21: 05 9% |230 10 /C | // D 1so (06 Co

| 23 /t|37 9ce,31 ics ,3 <j 2co 92. |6c1 /,9 2rc | / o-E Sc'

[0N 7#I' 'N <39 0 il 70 t/O O IOS I/h
equired gf9C2,/7 g | g,q | |g,4 j |/p g |

,_Q, u < Avc. Avg. Meter Avg. StackE Qlm Ti.e :
Net Volp_;J$fuff_7 'N | Avg. AH Temp. F Te: p. 'F

"NA- Not Applicable |



*

IMPI!!GER CATCl4

I~

.

Cample No. < '

.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final _3-

Initial
Wt. gain g'

'

2 Final B
Initial
Wt. gain

3 Final
.

'

Initial
W. gaint

4 Final
Initial '

- Wt. gain
~

5 Final'.

Initial
'- Ut. gain

6 Final.

Initial g
Wt. gain g,

Flask Final -

Initia EWt. gain g
.

TOTAL WEIGliT CAIN OF IMPI;. T*.RS (grams)

Date
*

.

Signature *

,

ORSAT ANALYSIS RESULTS g
g ..

.

Gas Fractional Part

O
2

CO
,

"2,

>-

Date,

! Time
!

Signature an ic r monom

g i



a

I STACK SA.V.FLI?:G FIELD DM A
,A

~

Plcnt Name
_

Stack Nar.e .YC kp ,p G fnic f'

|

. Dato 3. p.- 3Z7 Oper. f MS F. ample # / Stack Height
~

"
Stack dia. (exit) Stack dia. (port) Stack Press. "HO Bar. Press. " Hg

2

Probe # PTCP DCMCF Nozzle # I'
_

~ tio zle area ,cc074 7 Filter # 56h 7 Int.vt.gms. Orifice a NA
'

Matcr # g/> <*. K factor NA*- Pump # NA Constants b NA

, .

vt
_ , - -._.-.wp,..---

unst? robe Meter
I

'

3ry Gas APn AHn
lit r . Temperature L. Vac. Box Stack,

Clock Meter in in peop, In. Hg Temp Temp * *

*
Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F *F ny

'

| $$2. 0 CN)% s0S rA G 2- ?} /, C. || 8 ' |
ur|azy asoc , n- rz ,3 i, o -

sn7 en,a2 | 97- e? 73 i, o ete
g ,-

|

s. *c 1 I
-

| |
_'

.

eweck I
'

-

| | |
-

.,.

I I

I I I I |-

|| | /

| | | | | I | |

| | | |
'

-

| 1 I I I |-

_

I I | :

I | I 1 i | 1
'

- -

,
-

.

I ! |
'

-- ,

| | | | | |
-

g I I I i i l

|l I | | 1
,

| ;
* Purge

hh@re ,

| | 1 | | 1

_ _ _ _ _ _ _ , . . _ _ _ , , .

w zquired
_ i I i 1 i i

Sa p,lo Tim _: g><ur Ay.jAvg.4H Avg. Meter Avg. Stackt
__

Ne t VpJ gg;_, ,,,,,,, ,,_, , v a P Te.mp. *F Te p. *F

'NA - Not Applice.ble



h gg *

IMS'1GER CATCH

@P
Jf gSartple No. f '

l
*

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final.

Initial
Wt. gain g

2 Final 5
Initial
Wt. gain

.

3 Final // /

Initial /oh
W. gain /4t

4 Final' 497. f'
Initial 6 9 3,f-
Wt. gain

5 Final
Initial

'
wt. . gain-

6 Final.

Initial g
wt. gain g,

Flask Final
Initial
Wt. gain

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date

Signature ,,

. -

ORSAT ANALYSIS RESULTS g

E-.

. Gas Fractional Part

CO
2 -

0 *2 .

CO
,

"2.

I
Date,

Time

Signature

m,inr-r, cow 1



STACK SA.v1 LING FIELD DMA

f) 4 by b tN L ___ Stack Nar.e Y/. )/h(f (kl g
__

Icnt Name

jDato Sff'l f C Oper. ,TOS T.ampic # 7 Stack Height

tack dia. (exit) Stack dia. (port) Stack Press. "HO Bar. Press. " Hg2

|Proba s PTCF 0,8 f, DCMCF 6,9C/ Nozzle # I/f
,

i ::lo area Filter # 47 Sd Int.vt.gms. Orifice a N A ,,
ator # /P/7 C- K factor NA* _ Pump # NA Constants b NA

~

fir 7 Gas ,

Probe Meter i uast
Dry Gas APn Min li t r . Temperature L. Vac. Box Stack mP-

Clock Meter in in remp, In. Hg Temp Temp 2'UP'
Pt. Time Reading H,0 H,0 oF Inlet Outlet Gauge 'F *F F

| W-Si 9dMcbiC9 SfC to 70 /, 0 | (0[, |
inss o,6 o w 7o i,o iog|

icw Ie.se ca 7e i.o ic c
.

fo s s a. s y- so 7e .o /og
(0,36 o,,ct go 70 t, c |t06

|
.

ies, e,n to 20 <o lios
I /e s I o,n tro 70 I /,o <o t || -'

/go I c,e e eo 2o I e,o /od | |
| c!61,m | | | |
| | | | i

i
~

| I I I |e

| | u.wil, I I I I | |

.N-l | | | |
'

I I I I I |
| |

-

I | |
-

| 1 | 1 I i | |
'

I[
l

-

i i
'

,

| | | | | | |
r '

L -

1 I I I

n | I I I | | |
'

l I I |
| 1 |-

Purgs i
0

ghare .
.

_ , ,_ _ _ _ _ _ _ . . _ . . . .

y'cuired
| |av

Ti.n :_ __ j~3%C Afir:"pl?
Net Volgm.t _ _,'p .| Avg. AN Avg. Meter Avg. Stack

aP Temp. *F Temp. *F
P "NA - Not Applicable

. . .,* .' ' *
- ,*.. .. .

.. , . . . . _- _ _ c a _. _ - *.



..
,

'

IMPI!!GER CATCH

Sample flo. h%eltt'_ kV
i

Amount of. Imp'. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 9I N -( 0 0 ( Final
Initial /o.
Wt. gain

|: c.4. M)
2 Final

_

Initial 445* C
wt. gain

3 Final
Initial-

W. gaint

4 Final
Initial
Wt. gain

3 Final '

Initial
'

Wt. gain-

6 Final.

Initial g
Wt. gain g,

Flask Final
Initial
Wt. gain

-
,.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date

Signature
,

'

.

ORSAT ANALYSIS RESULTS

.

Gas Fractional Part

CO '

2

O 2
CO -

,

2

I;
Date

,

Time
1

|Signature e,icrmono m a

.



* *
~ ~' '

~I
! STACK SAMFLING FIEI.D DM A -

.

*

yed W: . .
. .

. ' lent.Name 1 Staek Ner.c ' '$ Mh r-
\ * * }.. - ~

,. ..

!*'Dsto hI' 'Oper. T.a mple''# f . Stack Height 2-*

Stack dia. (c'xit) St'$ck "dia. (port) Stack Press. " H 0 ', Ba r . Pr e s s ." " Hg 24.. fg{.*
'

2

Pr'obs # E. I'TCF Cd4CF ' f f[ Nozzle # .

-

''
' Nozzle' area s..o I7' Filter # boI *Int.v'.6ms. Or'ifice a NA .t

.

Mstor # K factor Nd*'O.vi4- P np # NA- Constants b NA
~

.

,

. .
..

. . . .' .
"

. ' '
- 3 , , , -

- - - - - - , .

Uast fre.I.' '

* Heter
-

s
. pyoy,

Htr. Temperature L. Vac. Box' Stack Imp...- 3ry Gas APn AHn *'

I'UP* Id' #'h
-

.
Clock Meter in in remp. In. Hg Temp Temp

Pt. Time Reading H,0 H.,0 ,o F Inldt Outlet Gauge 'F 'F F
,

W| Li: 60 2432.20 c .'')i o.23 60 , (2,, ' {. o 2,'3a |-3( ft ,

-

'h h_ 2. 61 2424 41 o8o e. 23 gi f2- l.o ikI |37 | ff 6P'

|3 st 24n. b.o.?! I o 2* ro rg I.n 2d (SP ro i. e
-

'g --,,
4 51 248C% n. t$ ' o.31 'US C4- t. o 24C \Sr c\ ( 15

,

I S*C ruo2 2A'Cl n7 t.&Y o'. w .Cf .C 7 3 o' 228 \ R to '' '. 2.,f.
' '

i
C or 2M.T.e. i. &r . 4 > r4 .c't .z. r 2ro | w -| rt f.; o

A 7 6 %40.6|itflo.42- r? 60 1 2. . s- zrf 13f rt- ' 's-!
,

3 ii u424) o.mI o ws Go &z- t.o 26r i af | C2
9 i%.o. o.4tl o.2e soI 6+ i.o >r2-l i 5r es.

|.'. M.VioMl*.zo b3 61 | l.o 242less" Cv t& |3o n
'

i2.. z.o nest' |' / | | Vn-
'

.

|' I I I I i 1 |
h

|
. -

(*'Ib 11223 2 M o .ll o . l.1 .I[, I.& 23- t 2.0 5'2. [,g-
3

'| u udsgh. irl e.-w a r1 i ' t. , , zt I i z.c l ci
t.>r W|

2.

: V n-3 M zu1.d i. so I o:44- re 4 w r 271 v4 ri--

,|. 4 c.lz4o.A. , . x. . . ~ 6. I ta, i t..( l 244 i>rI ri 'W
'

r er et.w r.% o.40 At 6.c i z , 2c2 . 12.r si
-

-

.

g~s J l 4 t m . W r.i r # ts I gr ' z.o 2n />r- r, gI (.P3
_11 ril>4 sr s ,.,o ewI sr I g I z.o Iwr I / w ri

-

.

r h . * l r. ,o I .. . w . p I 7, 2.. o k22IimeIo .T'hlg
_3J *Ws34 9e o.s1 7o n.I r.r zac,li2r IM

I.
io i . .o u' .7.,l o.16 o. es I ?i 7c I er nc | cii . c,.

i,one.i .og I- I |
* Purge

bhere O tW O CL OQ{it"
&coired of O r.oni o.si l I to.cl I iso I

J O, h k Avc. Avg. Meter Avg. Stack
_

Not volum;_.. _ __ G | Avg. AHg
,le Ti.e :Sa: p

Temp. *r Te=,p. *r
C.08 h

,,
,

i"NA - Not Applicable
,



'''' {Q M \ IMPINGER CATCH

I.
'k

"

Sample No. 3

'$y. I Amount o'f Imp. Tip,

Impinger No. Solution Used Solution (ml) Configuration Weight (grams)
,,

1 9 '1. b Final |)3___
'

.

U Initial loc
Wt. gain 72

9T kd Final ?I2

Initial tca
Wt. gain _ ,c

_

3 by Final 5
~

Initial o-

W. gain it

4
, it.tC. F 6 & L Final' ~l ( 'l 4-

Initial 7to.I,

Wt. gain on 2

5 Final
Initial

'

wt. gain-

.
_

Final6
Initial
Wt. gain

Plask
-.

Final
Initial g. .

Wt. gain g
' '

TOTAL WEIGHT GAIN OF IMPINGERS "(grams)
,-

4

Date

|.
.

Signature 5

'

. -

".

ORSAT ANALYSIS RESULTS

I-.

Cas Fractional Part

CO
2,

O '

2

CO
,

.

- N, *

'. s Date
,

gT1 .

Signature mi ec r mn.w oo-

|' '

. .
.

, .



-

,
.

'

I . * . ,. , STACK SAMLING FIELD DMA
,

- *
. g .

,

Picrit Name _
Stack t'a: c ' 6/#[,4f/[

'

D'ste . Oper. 7k(,- . Ear.pl'c # '2 . - Stack.' Height
' '

-,.

.i

Stack dia. (exit) Stack * d.ia. (' port) Stack Press'. "HO . NL Bar. Press. " Hg 24.. [o4*

2,

Probe #. "PTCF Mkl,' DGMCF d*idb Nozzle'# .
'

t?o::le area 0, Cod $ Filter # Nb Int.vt.gms. Orifice a NA
' '

I. Mater # / K factor N A * . 2, Pt:mp # NA ' Constants b NA
. .

f .
'' '

';-
,

. -

.

, ,

Last*
-

.

'. . ? robe Meter
3ry Cas APn . .dHn

. ,,

.E'..
~ c ocx "eter la ia iemp.

-Temperature L. Vac. Box Stack I=P.. |Htr.
I'=P-

'

In. He re=g Te=e
W| ., , Pti Time Reading H ,,0 H.,0 oy Inlet Outlet Gauge *F 'F F *

,
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.
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.
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'
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.
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-
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Not Volgar31 l_7_ /6 | Avg. 4H Tcap. *F Tc p. *F.

NA.- sot xyp11ce31. rW qo.g
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'

* IMPI?3GER CATCH
' r., .

.

Samp1'e 11o. *

"

Amount of- Imp. Tip.

Impinger tio. Solution Used Solution (ml) Configuration Weight (g rams)

1 Final 14 4,-

Initial /C o
Wt. gain 44

2 Final (W
,

Initial /C C'
"

Wt. gain 2.o .

3 Final 3
Initial o
W. gain ? -t

4 Final'. 724 4 ,
.,.

! 1 'R Initial 7/9, F . Ct -
. . .

,Wt. gain 7
'

-.

5 - . Final' .'
* ''

Initial * *

' '

! ? Wt. gain
'= '.-

, ,

' ' ~ *
' -

'

6 ? *~ : ' ' . Final.

Initial g3

'''*l .'
, .*Wt.. gain 3e-

'

Flask .'' .Fina l
*

Initial.
. . .. _

'Wt. gain
, ,

. .

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 7h
.

. .-
.

O

.. . .

Oste'

E'-

Signature

~
,

.

9

;

"~ EORSAT ANALYSIS RESULTS .

E-.

-.

Gas Fractional Part .

* '
.

_

CO., .,
.

O . ' -
'

2 ECO .;. ; g'~-
,

N d *
..- . . .

2 . ~ . . o

|>

E- ..

u .te,,

Time-

Signature nn,e r, anm m

g-
,
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STACK SAXPLING FIELD DM A
> .- *

, . . ,

P,lan Name . Stae Nar.c 46(~.# [

N -S D '' Oper. . T. amp k e W . h Stack Height
*

Date *

Stsck dia. (exit) Stack dia. (port) - Stack Press.." H O Bar. Press. " Hg
2

Prob 2'# PTCF DGMCF Nozzle #

Nszzle area Filter #. 3 N Int.vt.gms. Or dice a NA*

Matar # t'/otf K factor N A * . a,') f Pump # NA ~ Constants b NA
- '.-a .

. jf.'p ha, - E - -|
t

-

"
: ' &|-

'
'

,
.'

rig $b e' % Meter
uas

. ;j''g ,:
3ry Gas 6Pn 4Hn

- Iktr. Temperattfre L. Vac. Box Stack imp-
. ,,g Clock Meter in in 2*DP'' ' '

p,gp,
,

In. Hg Temp Temp,,

'd Pt. Time Reading H.,0 H .,0 .op Inlet Outl'et Gauge *F *F gF <
,
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~

*
s.
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'

k,! ~~t,
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'
-

,

H vi d&l t or | +19 | f2. r4 4.o 2. 6 | 1 % | 4 t ''?. |
'
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.-.

"
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__
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IMPI?BGER CATCH
|.

. .

O E",
*

'
.

Sample No. *

IA dunt of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

Final Ib1 .

Initial W
Wt. gain 61

2 Final It'2-,

Initial ten
Wt. gain Lt. .

3 Final "J-

Initial e
'

W. gain tt

4
. c. Final' 7(?. g.,

' Initial ~~2 3 9 ,3

Wt. gain B.9

5 Final
Initial

'*
Wt. gain

6 Final.

Initial g_.

Wt. gain 3.

Flask Final
Initial |
Wt. gain W

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 93.9

Date
.

.

-

Signature

. .

ORSAT ANALYSIS RESULTS

.

Gas Fractional Part

CO
2

O 2 . ECO g
.

.
N

2

.

Date,

Time

Signature x.,,ermmon e

-
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STACK SA.vfLING FIELI) DMA

Plant Name _ Stack Nar.e /9dNo[7## g/
_

D tc 7-7 TC Oper. de//,5, T.ampic # / Stack Height

Stack dia. (exit) Stack dia. (port) Stack Precs. '' H O .#M/ Ba r. Press. " Hg % $~[2

Prob 2 s PTCF 6e 86 DGMCF d, 79 Nozzle # dI

t:::21o area Filter # NE / *2-- Int.vt.gms. Orifice a NA

Mater # / esc K factor NA* Pump # NA Constants b NA

DYy'Ca s
..

'

i

hastNrobe Meter
'

3ry Cas APn 4Hn 1 P.Htr. Temperature L. Vac. Box StackClock Meter in in i.e=p, In. Hg Temp Temp Temp.
Pt. Time Retsding H,0 H,0 op Inlet Outlet Gauge *F *F F

f { $h 2N l|3 '|of *bA N Y | * O. | 3{ SS{
7pist I,i ,s7 tjcf yy ,, u ,,3, |ys''-

.-
*

9155 ti/ .5S V9 Y} /s o H/ YO,;
,

tl iS8 53 Y-3 /, o/d|tc i

'

W,24/ |
-

'

I
_

l' . .

_
I I

I I | |I -

| I I I | |
| | | | |

'

I I I I I |
'

- 1 I I i
I I i l I

e a

i I| | ! I
'

| I | | | |
-

I I I I

I I I I

I I I |
| |* Purge

Iwhero __ |
required

~

"-

I I I I !. we:nzm.
d~P.10 72 T : _ M T _ Ave.|Av9 4H Avg. Meter Avg. StackNet Volpar /fp 7,,p, .F Temp. *F

"NA - Not Applicable.s



N$1 .

; ;- I.w. PINGER CATCH

-<

Campic No. ,

Amount of Imp. Tip
, Impinger No. Solution Used Solution (ml) Con figuration weight (grams)

1 Final-

Initial
Wt. gain

e2 Final
Initial
Wt. gain ,

=3 Final /7
Initial

3Mt. gain g
f 4 g/)C Final" ~7 # 0a 0V '

Initial g
Wt. gain g

5 Final
Initial g'. Wt. gain 3

6 Final.

Initial
Wt. gain.

Flask Final
Initial |
Wt. gain 5

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date
-

Signature

. .

ORSAT ANALYSIS RESULTS

.

Gas Fractional Part
"

CO, *~

0 '

|
2

CO m.

2

Datee

Time

Signature NURrnonO W

u
-

,
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STACK SAF. FLING FIELD DATA
.

Plcrat Wne Stack Na: e S / gcffo-f,,*2jf_ _ . _ _

Date ?"7-5 Cper.'h A I/ F.ampic # 1 '

Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. " H O #A Bar. Press. "Hg1[862

Proba a PTCF 8,9 d- DGMCP of/4 Nozzle # /d
tio::le area Filter # Sc-/ // Int.vt.gms. Orifice a NAs

Mater # ////6 K factor NA* Pump # NA Constants b NA
s.

- d'ry Gas ' ' ' ^

'.

Probe P.eter .,ast
,

3ry Gas APn AHn Htr Temperature L. Vac. Box Stack imp.

hemp.Clock Meter in in In. Hg Temp Temp '*2',

Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F 'F gF

b/& ~W } |0|.0 195.VO7 ||/ 6V1 0 ?I bO |3| 50
IC'M ial o39 YS Y 7- /s O /N |W>

g_ io m i. , l 39 n w us tw_ w
*: 2 assos

I
-

|
I l-I I

I I I II I I I I

I II I >

I I I I I I | |

| i i i
-

| I I I I

~

l i I i |

| | | H I i l |

I I i

| 1 ! l :
1 I | | | | |

'

| | | | | | |
| | | | | | |

|
| | 1

' -

0 Purge
|

*

wh2rc i i

r quired j | | | | | | |a wpass=n. '

Smp,ln Ti.no :__._ M T Ay .[ Avg. AH Avg. Meter Avg. Stack j
Not Vql a r rap Temp. *F Temp. 'T

"NA - Not Applicable '
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" *
- IMPS!2GER CATCH

,

Sainple fio.
,

Amount of Imp. Tip
Irnpinger tio. Solution Used Solution (ml) Configuration Weight (grains)

1 Final.

Initial g
Wt. gain 5

2 Final
Initial g
Wt. gain g-

3 Final [ 03
Initial / OZ7-

W. gain J*

t

[ Final' ~~)g #ff _
Initial
Wt. gain

5 Final"
Initial

'
- - Wt. gain

6 Final.

Initial
Wt. gain,

Flask Fina E
Initial 3
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

.

Signature

-.

.

-

CO, ~

0 2
CO

.

2 |
> g

ma<. ,.

*Time

Signature n,,icr-memo w
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STACY SA.'G LI!;G l'IEl.D DA7A

-...

Plent Name Stack Na:.c # '2.- [ fA?v h /f_/_

Date 'T-/ -T 8 Oper. [/,,7 T.a m pl'c # [ Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. " H O 0 8/ Bar. Press. " Hg N.5[d
2

Probs N PTCP ,7, S'/a DGMCF d, 9 Nozzle #
_

No:zlo area 0,0#0 894 Filter # d.lo[oSk Int.vt. Ems. Orifice a NA

Matar 4 ////4. K factor NA* Pump # NA Constants b NA
~

.

, g. g - - - .. - - --

hastProbe Meter
3ry Gas APn AHn Htr. Temperature L. Vac. Box Stack imp.

Clock Meter in in remp, In. Hg Temp Temp :P.
Pt. Time Reading H ,,0 H .,0 op Inlet Outlet Gauge *F *F F,

A
PI 7:c , ti,gro lo/ 1,*L. 2scs S/, FV t, 0 2ib ||28 |tae

'

2 9:n. 63,89c 1,1 t, '2- 1so to 79 t. o 250 f 2-? | Y3
J t'ts CSS 60 t, i it'2- 190 cy- y <i i, c 230 /2 5- y3i

.| 9- 9tte h at>c t,/ I, 2-. 1S o 6g So li 0 29 0 t 28' | Y3
S 95 zt te,91o is I , 2. 1s'a 70 S/ /A 250 / 2T | 't3 *

..

_f, pf29 7//tro /,/ 4E 29 v IIt s 2. f,o tG|/t7 <p' '

) gn,2 23,9c; y,3 t, 2. 'LS'c '7f H | ~ (<b 2SO 128 Y)| T W30 7t,,02. 1. 3 | /, 2. 25 <.' '75 'S /O 250 / 7 T | 9)
of 9133 D .oS t# | /,7.- ~2 S 0 76 SS |< O 2S0 | /2 8 Y3I /0 M36 gep 9 t,3 | /,2 1.SO 76 | S(, | t#O 150 | /2 7 '/ 3

I I I l | |-.

8/ Bff3 92,t33| 1,] | r,2. |230 70 |S''?|/<o | '23<> | /zh | y V
7- fiff. S/,2S|/,1 /, '2. 150 7% | SP | / # zio /2&|/x| ~

3 1 pci 1s.3, | t,2. i, 2. sco 1a sci | i.o 2 50 /2 2 | ec
Rf2 St#1| trI | 1. 7. 2S0 if' do I ' 0 250 | |ZI V4o.

_C CFf|c/v,6/|I,/ /,7_ |'2.So s'/ | f / | /,0 |2.b /2P|g4
& F|SS 9 2,'W /, / /, *2. 2Sp 92. f'*z. | t, o 250 /2Er .y6 -

719!al , c;p,90! /,/ /, 2 750 s 2. | 4 3 /, r : 2 50 /25- y 7__
i

V
ck<t 9|&|99,03 | tit t,2. |2S0 cz.|65 | t.o LSo ti 9 |y7 -

') m07|91.l4|t,i | t, 2. | 250 g.3 |g9 t. o ts;.) 7iS-|yr.

!b T!0|10/.21o,7 i, z 2st, p3 65 |t,o 2.% i t8' | 49 '

| |
-

* Purga
|hero .____,_,,,.,I

, _ __ _ _ __.

equir:d 'rti3 . /v*/31 t,o75 | 1.2.0 |
- [65 | k2R_j

I'P,, n Ti.~e 230 d Avo.[ Avg. AHl
-

O Te:::p. *F Te.p. *F
Avg. Meter Avg. Stack

Net Volgd- f._$32

f "NA - Not Applicable .
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IMPI!2GER CATCH
,

.

, ,

*
f.'. - {3 -

~

,.- 9Campic No.- ., ..,f
- - --

.;. Q ., j.>,..., . g,. .

-
*

,
,

Amcunt of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

Fina' # fM1 -

Init.L1 180
~

wt. gain 16

2 Final }}l
'

Initial ' J#6
wt. gain ~ l|

3 Final
Initial-

W. gaint

TIg%&Eb b Finaf -4
- Initial j 3 9.C g

gain 7A/@f gWt.

5 Final' 9. 5
Initial B'
wt. gain 3-

6 Final.

Initial |
Wt. gain 5

,

Flask Final
Initial

'

Wt. gain "

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 9 b.3
.

gDate #

E ---.

Signature

. . - -

_

ORSAT ANALYSIS RESULTS
..

.

onal Part -

"
*

CO, -

O
|2 .

CO E
,

N
-

Date -

,

-.

Time -5
.,

'
;;. Signature eicrnc'" W'

. ~ . ,

t _



STACK SAMILING FIELD DA7A 4L

.#/ 2. 8c/fo6//P1ent Name Staek,Nar.e c
_.

' Da t.c 3-6<-8-d Oper. -@S - r. ample a T Stack neight'

S'teck dia. (exit) Stack dia. (port) Stack Press. " H O OR/ Bar. Press. " Hg
2

3'/Proba # PTCP e 76 DGMCP Nozzle # //
_

tio::le area ,000/7 2. Filter # s NM In t . v t . 6= s .- Orifice a NA

' M4 tar # K factor NA* Pump # NA ConstantsJ b NA

' d'ifGa s
~

,

uast' ' Probe Meter-

Htr. Temperature ,L. Vac. Box Stack Imp.
,

; 3ry Gas APn AHn
2'UP'|

Clock Meter in in hemp. In. Hg Temp Temp
'

Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge 'F 'F F

$I fl$fC |$VotSif }, y- |t/ 250 $3' 99 /s (,') 2SO / L } | t/.*Z.jp

7- '//$/S [C8,77 /,3 /,1 ISv S's 9 <'/ /o 7SO /z3 |y2.
20 /2y YL3 !!|/6 /07,s3 f 2. tai .ns<., S4 So t, o S

,

F //|t9 Ilo.9g tit t.oS *Lso 62. so ,o 2% i2] y. z.

2 0 |t23 Y23s it!zt ||L97 /,% " 1./ zSu 69 s/ I. 0

f it/2 G lt S,05 Iti la S ~LR) 2o S 7- Id 29|/?3 ') 3

7 //117 iI2,bf| le 2- (, / *L50 73 .53 | 'l A '19 / 2. 3 93
i $ //|3/ '// 9, / 9 /, 'l I, / |2.scr 7f Jg | /,0 2SJ /2,3 | 9 3

'

'l II'Jf4/2l,2.3 {s t | ls 0 S 'Z S # 78~ S'l | l' 0 0 TSO | |T I | V 3
- (O II$37 /1.12.F | 0.4S | 0,'16 2So f/ |f~7|tiO 2 S) | [ 2.3 |W_

I | |I I >

| 4/11$7 l'Ir/$ /,7. I /,/ 25o 7 2. | SS | f, o 250 | |2 3 | 4 4
z. //; 50 127 3'Il /,2. | /, / 2.50 7 4 | d' o | / o 2h | /t3 | ///

| 3 u:s3 Iz9 tS-| Iat | Sof 2Sb 7(, | (, o | 1,6 * iso Iz) |V6
+ n'sc 1342.f|td | t,05 2S0 | ?7 | 4/ ; /so 2S0 /23 F7

{ S itts9| f33.13 | l 2. ' /r( |2ss|52. |4 z | 1.0 |~2So It3 |97i

& rz'D2 /.% 24 Ir3 t, / 250 89- 63 | 1.0 20 113 Y!5

7|t'zCS /32,3/ I /,3 | | / TS'? 89 | 63 ' t.O 2 50 /23 Yt
& T kusin9.3 Yi t,v- i. / | 2s; | 72- |4 3 | 1.o | zSo /23 1- tr

I 9itW// |/'//,Il | /, % | /, / 158 | F2 |4% te o 2Sd /13 |F9
,os1 ch /b /1||b N].N|lo2-|/>/ 1 230 | f 2- SV | /,0 | 2SO | j 23 | fl. 9*

_

1 I |I- | . 1 |
-

* Purge
|

5:ro .. _ _ - - - _ _ ___....
'

f||719{Njft.096|1.085| | 65 | |123 |cquired y
Sarpin Ti.e : so OT Avo. [ Avg. aH Avg. Meter Avg. Stack

Net Volgmf.3S_J6., /AP Temp. 'T Temp. *F

"NA - Not /spplice.ble
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'' *
IMPZ13CER CATCH '

,

.

s. '

7 Sanple No.
, 1

''e.. -

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Con figura tion Weight (grams)

1 Final _ ('7I ''
.

Initial foc
Wt. gain '7 C

2 Final 1( 4-,

Initial (06
Wt. gain 14

,

, _-

3 Final I
Initial O,

W. gain Ct

4 e' yn 90' Final' 7[N* O
~

Initial W 6. [
wt. gain ' 8. 2

5 Final
Initial

'' *
Wt. gain.

6 Final |.

Initial 5
. Wt. gain

'i FinalFlask '

Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) |c2.2

: ,
Date 5,

*
.

Signature '

i. .

ORSAT ANALYSIS RESULTS

. .

Cas Fractional Part-

. ..

| CO
' * '

0
2

CO -

2-

-

eate ,.
.

. Time

Signature roi ic- r mn.wo

.
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3 STACK SAFFLING FIEID DA'I A
.

'
. .

'

' (k. [ .2PIEnt Name
_ Stack Nar.e gra

Date % (-ho Oper. Ear.ple # .1 Stack Height
*

Stack dia. (exit) Stack dia. (port) Stack Press. "HO Bar. Press. " Hg
~

2
Proba # PTCF DGMCF 3 Nozzle #

__

Nozzlo area O. notf Filter # M (D I n t . v t . g r.s . Orifice a NA
Mater # M K factor N A * . %74- Pump # NA Constante b NA

(.. . .

,
-

- - - _ _ _ _ - _ , , .

'

*
*

Probe Meter '"ast'

3ry Gas LPn AHn Htr. Temperature L. Vac. Box Stack IUP'~

Clock Meter in in ;,e m p , In. Hg Temp Temp I*UP' ~ -,.,
''

Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge *F *F ,I **

'

h 12.Io 2STSIld o'it o.%f 44 h sL e. IV3 d *
'

2- tb >T*'hw eM B.*[] Y l 25 % 2- \Y 4A* ^^-
~

it. 2$.41. o.98 a. 'i7 41 IS LY >~1o M 49 '. . . 1

2.' + (1 26co s: ,.. . . .d si sr .> s .2a, ;n_ e
r' st Mo2lI 1% i a . 4-I <*L 5A .3 a ' 139 I na 8W '#

'

sf # o5 90 f. le ,, . 4 6 53 S t. 3o 7<'10|1vT:|4
g- i a S c a l i. e e. e ss <n I s s- et iu.- e

'

f( li 4>7.h)(~Lslo.fv f'1 Ao |+o 7. >7 l>3|eI ~ -

I J.f 9 si. xa. ir n . l o .s c, 4 | As i 4-o 2e n LI48
lo 11 Mrs.4cl e.ori o 4T A 2- | A C I 2. f >92.. It 's 4A .

-

.'',
q Q.nl | 3 - |

I.E. ib.- 1 I I I .4 I i
;.:e.;L- a -r u <, u . r J ,.r , I . e i n I ti I 6. . 26.1 en | 4e .

n.

"i/w a x u.cch.u I . . w 6 I e ! 4.o w n/r 14es

e a n.ltcwli.eci..AI %i l Ar s 2d rs kI. ,

o

e ct-l.n a. l t. 0=l o w | u sv I In i c.o lue it/s J di
'

rl 3t mol r.go o.u 44_. 4e i r c, ,c3 ,a 4#-
-

j i la:o r %sSI.o i o.w I 4/,I '9 ' n >&7 in e
7 oalgn.d i. c1 o.va I z, I 7,,' I c, larL t a 14 rJ -

t . i lx3791 i.,a I o.M l V7I,o I r. o . x7 I ha ie .

- i lo !'/' ,'if. 4- f hl O.77 I 6b ~7 o I f:o 2'$bI(1/3
'

|s 11 *dS e fon *Y L'~7 ~) % C~ s '2. sn t% |d9
g v4d l I L 'I

"

h d O ' O LS:.6:-L. ..h - d
required .l.03t4 | 0.'f t |. | 60 f_ 9 |12.3 |_

,

Sar:p~le Ti.me z_@o p< Ave. | Avg. AH tAvg. Meter Avg. StackNot Volgaf 32.86 6 ,.
Temp. *F Temp, *F_ , , , ,

. ; q.
.

'NA - Not Applicable ' .j
- y . t



_. .

.

'

IMPINGER CATCH .
,

East.ple No.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

Final /1 .
_

Initial '/d
Wt. gain 93

2 Final /d
Initial (4
Wt. gain 9

3 Final 2.
- Initial o

W. gain Lt

i /A- W Final' ]b5A4 *

Initial ~J4 2. o
Wt. gain ' 5.5. .

5 Final
Initial

'

wt. gain-

6 . Final.. .

Initfal
,

Wt. gain,

Flask- Final
Initial.

Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) U.3
. *-

Date

* Signature
_

' ~ ' '
. .

.

*

. .

ORSAT ANALYSIS RESULTS

.

Cas Fractional Part .

O2-
CO

.

N*

_s

'

Date,,

--

Time

Signature m, m r mn.'2cnAIJO



_

STACK SWLI!;G FIELD DATA

IPlant?:ame Stack Na:.e 1h
'

.J
Date }6-90 Oper. D ,$, T.a.plc # h Stack Height
Stack dia. (exit) Stack dia. (port) Stack Press. " H O 0,57 Ba r . Press. " Hg*

2
Proba e PTCP , f-d DGMCP 0,99 Nozzle # 3 ///

_

!!o:Zlo area ,00c /(17, Filter # S c Y 6 _ Int.vt.gms. Orifice a NA
Mater # gp> (,, K factor NA* Pump # NA Constants b NA

'

d'fy~uas
,

Probe Meter
y: ant

-

3ry Gas APn 4Hn ,

lit r . Temperature L. Vac. Box Stack L P.' Clock Meter in in remp, In. Hg Temp Temp 2052*
Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge' *F *F F

.
'

| Ib' b |V$55 |r 2., ahS hY b/ | 23 | $)
(2$D 41. ,l ) fl $3 /Z3 | $/

1I e 44 [6' df- / 2.3 t/,2/7! M 4
,

/ 2.W /r2- e /4 70 6 F- /'),,3 | D
'

!/l b /56J4 7--

1-

I 1I
-

|

$
_ l l I

I I I I
I I I | | |

e

I I I I I I |
| i i i i

-
-

| I I I i |
| | I I i I

| | | | | | | |
i | | -j l ! I

'

I l I | | | | |
-

| | | l I |
| l | I |

| l I I I
1 I I |* Purga

1 hare |
Iquired

1 I I I | |

* ~

- u-. -
M_12 Tim :_ ._ M T Avc.| Avg. 4H Avg. Meter Avg. StackNet Volg:Og.r M 7emp, op 7,=p, op

"NA - Not Applice.ble*



.

*

IMP 3MGER CATCH

Sainple No. M 'I
'

*

'
\
'

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

f C b-1 Final.

Initial ( o. o
Wt. gain f

2 Final 6Ti.S _
Initial * 69 4. :L,

Vt. gain ' h . <l. ____

3 Final
Initial
Wt. gain

4 Final'
, Initial

Wt. gain

5 Final
Initia B'

Wt. gain 3
-

.,

'

6 Final.
,

Initial _, |
Wt. gain 5,

Flask - Final

|Initial
Wt. gain W.

.

TOTAL WEIGHT GAIN OF IMPINGERS (grams) e
'

f
Date

. .
.

Signature

. -

ORSAT ANALYSIS RESULTS

.

| Cas Fractional Part

CO
2

O ~

g2

CO 3,

N
2

,

Date.

!.

- Time ye fg- Signature me ic: r m o n mru erac

W
_ b



--

.~ .. - ..
_.

STACK SAX' LING FIELD DM Ar

P1cnt Name'
_

_
Stack Na.~.e if 'l / p?y'ss//-

Data .I -7-EM Oper. f3/, T, Tamplc # '7.- Stack Height

Stick dia. (exit) Stack dia. (port) Stack Press. " H O C.,5/ Bar. Press. " Hg "LF.F G
2

Pmb) s PTCF C, 9/ DGMCF O.99 Nozzle # b
_

N::zio area Pilter # 5*e-f # / k Int.vt.g=s. Orifice a NA
,

M; tar # [A 4::, K factor NA* Pump # NA Constants b NA

D'r~y~Ca s
-

,
,

( 1

Probe Meter unst
3ry Gas APn AHn Htr. Tenperature L. Vac. Box Stack imp.

Clock Meter in in peop, In. Hg Temp Temp '*UE*
Pt. Time Reading H.,0 H .,0 op Inlet Outlet Gauge *F *F nF

I */|/4 2%|33 1 f,I rfg y3 F| t r 0. / 2.3 | DYg
q$17 tih .c b V3 YI /<C' /23 | 3)
q12./ til ,Sb y? f/ . /r 0 12 3 31

.

[ 992t 1,/ 43 So Y'l /A 12 ^r 37
c)|t 6 t, / ,S 3 S*C V/ /A 112 3 U

*

zn5'4d | |,

l l I_
'

J I I I
_

l I
' , . I I i l I .I l

'

I i | .e i I I
I I I I I I |[ ~l | I i | |

'

| | I I I[ l 1 ;-

I | | 1 i l I
[ i -

1 i i
>

[ l l I I I i |
-

,

I i I i

[. I I i l I i l
I

r I
-

'' Purg]
h;ra |

____.,___,,,1_

__cquircd | | i i 1I i | | 1 I
__ y

at;p,l") Ti: n : 13 %'_ Ave.
Not Volt _ar.,,,. ._,, [EE | Avg. 4H Avg. Meter Avg. Stack_

Tc=p. *F Temp. *r

"NA - Not Applice.ble
__ t



'

.

IMPI!3GER CATCH
,

'

,

'
=

.

.

Sample No.

Amount of Imp. Tip
;

Impinger No. Solution used Solution (ml) Configuration weight (grams) !

l Final.

Initial
Wt. gain

2 Final iC7
Initial / 6' C' g
Wt. gain ~7 g'

3
__ Final

Initial g
W. gain 5t

4 ff JJG Final'
Initial Af 7,7*

wt. gain

5 Final' ~

Initial
'*

Wt. gain

6 Final.

Initial
. Wt. gain

^

Flask Final
Initial
Wt. gain

.
-

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Date g
. 3.

Signature

. .

ORSAT ANALYSIS RESULTS

Cas Fractional Part-

-

:h.
*CO -

.

3.$ O
2.n ,

$1!.. CO
!Q,'- .

NS3- y
?II' u

. ?* ,
.

. Date; i.y
T*-

.a-

;, Time
::

. ){,'
S1 nature9 s,inenc N O

%g.



_

STACK SA.v. FLING FIELD DAT Ae
.

'.. -

Plant Name Stack Na: c dera c. 4 S hn /r" , .

Date 3"2e 9M Oper. Sampic # 1 Stack Height
~

Stack dia. (exit) Stack dia. (port) Jo# Stack Press. "HO 0, 0 Bar. Press. " Hg 2/.,0 2
'

2
Proba # PTCP g,El DGMCF C,99 Nozzle # SM
Nozzle area r #0d78 7 Filter # '' M3CO-] I n t . v t . gm s . Orifice a NA

.Mator # g/J (., K factor NA* Pump # NA Constants b NA
. . .

.

~ D'ry uas q,

f' , Probe Meter besta '

,' . ' Dry Cas APn 4Hng lit r . Temperature L. Vac. Box Stack UP-
J Clock Meter in in remp, In. Hg Temp Temp ''OP'

Pt. Time Reading H,0 H,0 op Inlet Outlet Cauge *F *F

/> r 2ho 24yst .015 32 1so y S' PJ t.o 1so /3c? | 31
L uzs 2st.65 . o 7- ,22 2. 2 St 9T /< u 150 ffD | 39 ,

3
-

|'' w o 2.S3.qs ,o/ .to ~ so Tg.- W /o ' iso i30 37
& 20S LSMF ist ,1 o ''So SS W !< 0 *L f" /Jo |3 8
s uta RSS,77 ,o( ,/ 0 2So 96 **S7 /<0 2S0 / Jo |.3 3^| t, 29s tsf, ic , ol aio 2S c? 40 97 | tr o 24 | / .70 33

I| - $> | h'r.hF 2$Wk u l. l i ) Z$d $0 Y Y | f,o 2$d (3 C 39
..

1s

.
'l 1 59 AS'Y*l b ao| *IC ESC [F I S/ Itt0 m3Ol|30 $1

b , ?y..
*

_

. 5 :s 3;n u o s ,I , e t | ,t c I 2 .sc t s I s a l i, s 2so|t30 n
_

''

V w 1z62.111,etI,to 2So CC | 3f I 40 1:0 l i30 M
$ ' .

:-

s6w uno\ ,ol I .tc | 2 '0 gg | s.s i t< o no l oc |39
b> }$|$ '?bYJ3h efj{ l at0 IZbO {} l . R $ I fr C 'ZEU||~bo 34I I I I |.

| | | | : 1'(p I I I I I i l I

' OCf l
| | |

'

Cct
| I I I I I I I I |

-

.j l l I I I
I I 1 | I I |,

| | | |
| 1 I

-

* Purge
{where .

Brecuired 7! M 2 65- 4.840 | 0.15 | |54 | | 130 l
a-Q10 Ti."Y$ :)C,_ < Ave jAvg. AH Avg. .Mcter Avg. Stack

Net Volp_;J IQX2_ 6 s Tc=p. *F Temp. *F

"NA - Not Applicable



\
ZMPINGER CATCH

,

.

Sample No. -

knount of Imp. Tip
Impinger No. Solution User * Solution (ml) Configuration Weight (grans)

1 Final 18"[o-

Initial ./0 6
wt. gain 5 4.

2 Final (o f
Initial /oO
wt. gain 5

3 Final /
Initial O
W . gain ft.

4 Fina1' 21L D
Initial f/O,/
Wt. gain 2.9

5 Final
Initial

''

Wt. gain-

6 Final.

Initial
Wt. gain.

Flask Final
Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (g ra:ns) 69.9

Date
-

.

Signature

. -

ORSAT ANALYSIS RESULTS

. .

Gas Fractional Part

CO '

2

0
2 .

CO ,

N
.

-

2-

|
-

1

Date
,

Time

Signature y,,eemn.,g m a

.



_ _ _

STACK SAF.FLI?;G FIEI,D DM A

P1snt ?:ame
_

Stack Nar.e W//ek .S&W
Dato 7-.7 -1'O Oper. %[ /b I- T. aspic # % Stack Height

Stack dia. (exit) Stack dia. (port) Stack Press. "HO ## Bar. Press. " Hg T472

Probo # PTCP 6e94 DCMCF rf M #1 Nozzle # .MC,'/

No==1o area p oO/~.74 Filter # 7C/h Int.vt.gms. Orifice a NA

Mater # M4 6 K factor NA* Pump # NA Constants b NA

'
'

37 ,~ y- =

^^

Probe Meter Gast
'

3ry Gas 6Pn LHn
lit r . Temperature L. Vac. Box Stack ICP.

Clock Meter in in remp. In. Hg Temp Temp I'UP*
g Pt. Time Reading H,0 H .,0 op Inlet Outlet Cauge *F 'F F

/} / SI/$ 24S7M| * P2 dsSS 250 YI pt f, o { 2.Sc /3d | y g- - i

't. $$23 26,0 sof 0,59 9Sc S7 Y5 fiC 210 |50 | '/O
'

,,;. ,.
3 Sp S 2.'Ya o o * 0 '2. C.S.S *1So 85 N /& LSo /3D V0

~

.-,

_

F sj3.7 2.11,93 ,o/ 0,5*& 250 19 Y2 /, o 250 /30 Y0 '

.,

S S!)$ 11biIV aol 0,SO 2SO 9/ y9 ftO '250 I/ 50 Y0
b Sif} 2?990 ,0/ 0, 9'1 25w '70 S/ i9 250|UO Y0, , ''~

I. | |

,

~~

C/ S$5'22se,59c s o ^ 0 0 ,3r 5 l'2 S o b' ') C 2. /< 0 250 /30 | 9/'

7- 5:S7 13JtS' ,01 | c,Yf 2Sc (C/ $) /, 0 25# /.? O f/| 3 4c2. 255,r91,c/ I o, yc ?.Sc ?e SY I / s 250 /Fo 9/, i

t/ (|g|237,o|,0/ | g, y , 2.S0 vf SS /,e' z.So l e 7o / 2.
'

!' .5 4// z- m;691,0/ Iod o 12So |7/ l55 l<<0 Me /3e | 7 Z

!,
- & kt? 20.22.1 cl c+c no 21 |55 | tie 250 da 9Z '

.

I I I |
l | | |

~
,

A|t | | | | | | | |
.

I
.

ju dn^ | | | |
-

| I I I l I | |- |
*--

| | | | | | || .# ''

| | 1 I I I | |''

| I I
_ _ _ _

| 1
~

* Purge
whero

,

| 59 | | t 30 _]
_ _ , _ _ _ _

- _ _ _ _ . . _ _ . . _ _

required (ft1j Z *S)7M.tto | a56 |
a p,la Tim :____, h d Ave.jAvg. 4H Avg- Meter Avg. Stack

Not Vol gjj_28,_,O L, 6 Temp. *F Temp *F
,

'

"NA - Not Applice.ble
.



c - - _ _ _ _ . _ _- _ _ _ _ , .

IMPINGER CATCH

Sample No.

Amount of Imp. Tip -

Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final / $E-8.

Initial ' foe,
Wt. gain M

a

2 Final f/ 3
Initial /wo
Wt. gain Q -

3 Final
Initial g,

W. gain 3t

4 Final' g/@, *3 .

Initial ff/ 7.6
Wt. gain s.3

5 Final" -

~

Initial
'

Wt. gain- "

6 Final.

Initial
, Wt. gain '

Flask Final
Initial
Wt. gain

,,

TOTAL WEIGHT GAIN OF IMPINGERS (grams) 993

Date
.. .

; .' Signature

.

e . e

~

ORSAT ArJALYSIS RESULTS
.~ -
7

**3j I,

Cas Fractional Part

y. C -

'

2

.: 0 *2Sg8

Q CO
._ . , .

- .* N ;
.

2. .
'

'd.

Date. .

q-i '-
- -

> Time
-- ..

Y
g

*
bt IS f* .hN

. ,.. .

_



_ _ _ _ _ _ _

. .

.
.

.

STACY SA.viLING FIELD DA~A
.

(jpk w_ CQO d Stack Na~.e b GCC|] 574c/y-Plant Name

Date 3 -7 * tTc Oper. V~#,. f, F.amplejil 3 "S' tack Heigne
Stack dia. (exit) Stack dia. (pcet) Stack Press. '' H O 'O Bar. Press. " Hg 28,5C/2
Prob 2 # PTCF /0,15'// DGMCP (7 , Y/ Nozzle # M
Nozzla area d.c#/ % Filter # 2C[6/ Int.vt.gms. Orifice a NA

_

_

Mater # _ A M K factor NA* Pump # NA Constants b NA
|,

-
,

- - - - - - _ - . . -

'

Probe Meter bast
Dry Gas APn 4Hn Htr. Temperature L. Vac. Box Stack imp.s.

4 Clock Meter in in resp. In. Hg Temp Temp I'UP'
Pt. Time Reading H,0 H,0 op Inlet Outlet Gauge 'F 'F F,

$f Edn. 2RJMe.o2 AS 2S# Ms % 2. W 1sc t.3c|yA
1 .2.- ti0 z,ct /3e |yL. k gu? 29ut act ,s3 250 Se 1

S f?2 ^Z 1A4&l 0, t2 .% '2 SO [c 9 V- /4 240 /3o Y 2.'

q &#2 Jog;24 di 0 7 , S S 2SO 63 R5 /, d 2SC /30 | f 2.
5 t?]2 7escB 0,cl Nc M 49 W7 t, d 1.Sc | f3 o Y2 -

4 CIS7 507,0 1 40/ ,VO 2SG 6T y9 |I!C *t C | /30 h# C

| *
"

Al ?!H .507,I15 0.clI , Fo 2sc 69 St tic tsc I.3d L1 2-

'L VSP / 3//>/2-00l|,VO 250 [ Tr S' | |< 0 250 ||30 p. z.| g tes# 3trale,ct | , y o 1ss n Is5 | bo 2so|as A.
v. H s9 n CISIc,et| .sc M' 93 SSL t, c 2'o|Mr FJ
G Mcy 3tz-12 |e,et t ,io | 2sc 93 | sr | t , o wsc |tso | 73
& %9 3/'C1C|G,0f| ,Yc 2$0 75 37 ho %%|(3c|YP

l | | I |.
I I | I

hr/r i I I i l I

,

gotc4 i -

g I ! l :,

I I I I I i | _

-

l i I ! I

I 1 I I l

_ l l
I | |

'

.
.

. ,
~

l |

*///Ouuifo.ityl o.ss | I es | | mo I
'

?._:..fLQ.MT Avc. | Avg. AH Avg. Meter Avg. Stack
VSh*.32JA"1.'1( b Temp. *F Te=p. 'F

- Not Applicable
_ _.



'

IMP 212GER CATCH
,

sample No.

Amount of Imp. Tip
Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

1 Final [TS.

Initial /Op
Wt. gain Of

2 Final ///)
Initial /00
Wt. gain /B

3 - Final ~2
-

Initial O
*

Wt. gain 7

4 Final' &Z28
Initial cV/6r F
Wt. gain 8f. (,

5 Final
*

Initial
'

-
Wt. gain

6 Final.

Initial
Wt. gain,

Flask Final
Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) I!2.4

Date '

.

Signature

. .

ORSAT ANALYSIS RESULTS

*

.

Cas Fractional Part.

CO
2

O
2

CO
.

2
-

Date,

Time
,

5
7 Signature ro , i <= r- r' c o r o ^ T ' O ,.?

I



STACY. SA.v.l L2 ?:G TIELD DAI A

Plcnt Nrn3 lifb / Stack Har.c h tb:.it c $_

3-f.- [d Oper. bC T.amplc # / Stack Heightato

Stcck dia. (exit) Stack dia. (port) Stack Press. * H O -0 fz. Ba r . Pre s s . " Hg
2

'rsb3 # PTCF DGMCF Nozzle il

Nozzlo crea / W[[ Filter # -3O/.3 Int.vt.gms. Orifice a NA
__

12ter # h/.4 K factor N A * 8. C/[ Pump # NA Cor.stants b NA
f

. -- - ~ ~ - = ~ . - - -

Probe M * *- * f uast
imp3ry Gas APn . En Htr Temperature L. Vac. Box StackClock Meter in in h emp ,. In. Hg Temp Temp *

Pt. Time Reading H,0 H,0 oF Inlet Outlet Gauge *F *F yg

bl l:04- Zllt l$ {'30 D b'7 & SC SO- 2[O (r ?>c
2- 11 2R4.'ll (Af eM E) fo *I. o 2[o Sr | k
l If 271{ It I 3rI o 70 rt bY 7. C 24 ST %'

4- z( 2717 z2 / 2a e 42 fi- 5r 7.o 2G er|3o
22 220 % 12 |

|
1

| |

| 6-I 7;42 zio328 l >[l oM i fi 2r I 2.o 25c I fr- To
2 d4 2K-E '72 / Lo I e .m r /, I k I 7e 2Co I W 7o
3 sk 27/.6'7al l 2a I o./d & l 62. ! /.o 7rc I ST Fo1

-

bc l dZ l _CO T fD l C F 3ok' 8.0.3 76 b. b[D 0.f) #

/D 272#3d | | | | |I
| | | I l I

'

I I I I

l I b ,6 cle)/ (.D 9';/4 a s o i &1
l |

-

1 1 7' i/ I |

| 1 i
I i i

'

! l I I I I I I I
I I I I I -

| | | | | | |
I I

| Purga | |

- 2re
quired 56 '47.15- 1.115 |0.fA | | 55 | | 55 |

_ _ M T J Avo. Avg. Meter Avg. Stack.a gle Ti;m :
Net Volg Af_,___l O | Avg. AN-

Temp. *F Temp. *F

"NA - Not Applicable

...



*

_ IMPIfiGER CATCH .

h Sample No.

Amount of Imp. Tip

[ Impinger No. Solution Used Solution (ml) Configuration Weight (grams)

hA FinalI .

{
~

Initial /G<>
Wt. gain

k fj Final2

{ Initial /M
Wt. gain

,y hp Final

( Initial O-

W. gain'

t

4 (L/Ch Q Final'
Initial 7"47 f
Wt. gain

{ 5 Final
Initial

', Wt. gain.

( 6 Final.

Initial
Wt. gain

Flask Final
Initial
Wt. gain

-

TOTAL WEIGHT GAIN OF IMPINGERS (grams) .

:
Date

.
.

-

Signature

.
.

.

ORSAT ANALYSIS RESULTS
.

E-
Gas Fractional Part.

CO

E
2

O -

2 -

CO
7 ,

L N
2.

,

m

b. .
Date

,

, .
;

- - Time

"
Signature n__ , ic: r- m c o m e n w :

- -

s .

i
.

. . .. _, . .

_ _ _ _ _



STACY, SAMPLING TIELD DA'IA

l
_

Plcnt Nama /h/k -
_

Stack Nar a N [//

Dato $~7-[O Oper. $C 9ampic # 2 Stack Height
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IMPINGER CATCH *
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[ IMPINGER CATCH
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Wt. gain

4 ||-|(_A [G(,
. Fina1'

|
~

Initial -7?f. ?
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IMPIHGER CATCH
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g Amount of Imp. Tip
d Impinger No. Solution Used Solution (ml) Configuration Weight (grams)
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IProb2
2
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UNION CARBIDF
h .

VELOCITY AND FLOW RESULTS

b Filter Weight, Grams
Source Run Filter No. Final Tare Gain

[- AK Leach 1 3013 52.1973 51.6280 0.5693
ack

2 3012 52.0075 51.5733 0.4342

{ 3 3017 51.7895 51.3332 0.4563

Fine Ore 1 3016 51.6686 51.3034 0.3652[ end
2 3008 51.1732 50.8559 0.3173

3 3023 51.7999 51.4287 0.3712

I

0.'7206 ?0.6673 0.0533 |YC Dryer .1 -

[ ack
2 0.6901 0.6700 0.0201-

3 0.7171 0.6673 0.0498-

[
Leach 1 3006 51.6616 51.3694 0.2922

"
{ 2 3014 51.2786 50.9095 0.3691

3 3019 51.4672 51.0446 0.4226

E
-Aerofall 1 205 41.6723 41.2985 0.3738
Stack #1 2 218 41.9895 41.5579 0.4316

3 3007 51.7272 51.3603 0.3669

b Aerofall 1 0.6777 0.6652 0.0125-

Stack #2 2 0.6683 0.6729 -0.0046-

[ 3 3010 51.7872 51.4486 0.3386

E..
Aerofall 1 .0.7331 .0.6737 0.0594-

- . Stack #3 0.7316' O.6732 0.05842 -

3 3006 51.6616 51.3694 0.2922'

Aerofall, 1 212 41.8026 41.3651 0.4375

{ Stack 14 2 202 42.0420 41.5507 0.4913

3 3005 51.7797 51.2668 0.5129

-
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VELOCITY AND VOLUMETRIC FLOW RATE EQUATIONS

. . .

Equation 1-1'

V 85.48 C T (/a P) avg=
s p s

M xP
s s

..

' where: V Average stack velocity, ft per second (fps)=
s

C pitot tube coefficient, dimensionless=
p

| C 0.83 f=
p

..

T absolute average stack gas temperature, R=.

s
-

.

M m lecular weight of stack gas, lb/lb-mole=
s

P absolute stack pressure, in Hg=
s

(/a P) avg average square root of the velocity head,=

in H O
2

.

Equation 1-2a
.

Q 3600 sec Y A=
a X s X shour

_

3
~

where: Q" = volumetric stack gas flow rate, actual ft /hr
(ACF/hr)

cross-sectional . area of stack, ft-- A =
s

.

NUS CORPORATION
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.. -

I |

.,
Equation 1-2b !

1

|
-

!
,

Q Q x T std x P=
3 a s

T (avg) P std )
,

1

..

'-

where: Q volumetric stack gas flow rate corrected to= -

s standard conditions, scf/hr.
-

i

'

T std = standard absolute temperature, 52o 'R (68 F) !
1

!

P std = standard absolute pressure, 29,92 in. Hg.
:.

.

Equation 1-2c

O x (1 - Bws)Q "
sd s

where: Qsd dry volumetric stack gas flow rate corrected=

to standard conditions, dscf/hr.

Proportion of moisture in sampleB "
ws

-

.

.

|

-

|

i NUS CORPORATION
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.

S/WPLE VOLUME CALCULATIONS

.

1

Equation 2-1

17.64 Y V,(P,+ a H)V (std)
=4

m
13.6:

! Tr m
i
|
i

!

!
where: V (std)

'

dry gas volume measured by the dry gas4 m =
i meter, corrected to standard conditions, dscf

|
'

N

-

Y dry gas meter calibration factor = 1 for meter used=

|

|

; V, dry gas volume measured by dry gas meter, def=

|

P, absolute pressure of meter, in Hg=

4

H average pressure drop across orifice meter, in H O=
2

T, average absolute temperature of meter, R=
,

LI |

I

NUS CORPORATION
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ROBERT C. FOSTER

EDUCATION

Drexel Institute of Technology, M. S., Environmental Engineering,1967
Drexel Institute of Technology, B. S., Civil Engineering,1966 |
Vanderbilt University, postgraduate courses in Environmental Engineering,1968~

EXPERIENCE
'

NUS CORPORATlON,1978-Present
Turner, Collie, and Braden, Inc.,1977-1978-

Catalytic,Inc.,1975-1977
E. l. du Pont de Nemours and Company,Inc.,1969-1975
New Jersey State Department of Health,1968-1969

i

NUS - Responsible for the planning and execution of air pollution control projects. Ac- |
tivities include compiling, organizing and evaluating data; estimating project cost, front-end i

'development engineering; developing process and mechanical flow diagrams and plot plans;
preparing project reports and schedules; preparing engineering reports and manuals; planning
and executing environmental impact assessments; preparing permit applications; and planning

,

and supervising the execution of air pollution control programs.

Turner, Collie, and Braden, Inc. - As Manager, Air Services, was responsible for the plan-
- ning and execution of stack sampling programs and air polluMon control engineering for utility

and industrial clients. Types of industries serviced includM petroleum, petrochemical, chemi-I cal, pulp and paper, plywood manufacturing, utilities, and cement.

Catalytic, Inc. - Lead engineer on EPA and environmental assessment work. Responsible
for gathering and interpreting data, design and execution of sampling programs, recommend-
ing courses of action and preparing reports. Assignments included environmental and eco-

,

nomic assessment of processes to convert residual oils into an environmentally sound fuel |
(such as hydrodesulfurization, partial oxidation and flue gas scrubbing), environmental evalua- |
tions and conceptual designs for coal gasification and liquefaction processes, and the con-
ceptual design for an onsite process for coal desulfurization.

E.1. du Pont - Manager, Air Quality Management Services. Involved in stack samplingI ambient monitoring, dispersion modeling, air pollution control engineering, and general en- |

vironmental consulting. Types of industries served included petroleum, petrochemical, chemi- |
cal, synthetic-fibers, utilities, metals, glass, and paint production.

Stack sampling experience ranged from determination of organic emission rates from small
process vents to determination of particulates sulfur dioxide (SO ) and oxides of nitrogen2
(NO,) from large diameter utility stacks. Ambient experience ranged from a simple, single
fixed-station SO program to a ten-ststion SO , hydrocarbons, N0,, particulates and chlorine2 2

~

program. Trained and supervised pusonnel and participated in sampling and monitoring pro-
grams. Air pollution control engineering experience included scrubbers, precipitators,
baghouses, and organic fume abatement systems.

@ As an environmental consultant assisted plant and corporate staff personnel in the preparation
m of permits, impact statements, and the design and execution of required stack and ambient
j measurement programs.

I NUS CORPORATION
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New Jersey State Department of Health - Supervised the evaluation and planning section of ]the Bureau of Air Pollution Control. Work included the review and analysis of air monitoring ,

data collected from the state's 21 monitoring stations, a continual evaluation of the effective- ,

- ness of state regulations in reducing ambient air concentrations, and the development of a !

statewide emission inventory. |
'

|

.. MEMBERSHIP . |

Air Pollution Control Association

;
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|
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~~ Jimmia D. Smith
Air Services Supervisor

-,

<

Education Chemical Corporation. His experience while with the

,
1970-Bachelor of Science, Biology - Delta State chemical company included both air and water quality

University; work. His air work included ambient air analysis and
,

"
1973-Master of Combined Sciences, Biology - monitoring for particulates, ammonium nitrate, urea and

Unive.sity of Mississippi nitrites from fixed air stations. He acquired in-depth
-,

1975-Post Master's Work, Environmental Engineering - hands on experience in source and dynamic sampling
Mississippi State University while performing efficiency tests on Seco, Buel and othera

wet scrubbers: NO, sampling off nitric acid units:-

' B a and Activities sampling exhaust gases off urea and ammonium nitrate
i Responsible for die supervision of personnel, equipment prill towers, evaporators, neutralizers, cooler, dryer and

maintenance, analytical methods development, procure- pre-dryer stacks. This experience also included calibration
- ment of equipment and supplies involved in stack, of involved analyzers and performance of all of the

ambient air, and industrial hygiene, sampling. Activities standard gas analyses. In addition to the air work, Mr.e ;

I include performing the requisite quality convol checks. Smith monitored and performed all the standard waste-
|

data review, and calculations to ensure the acceptable water analysis from eleven water stations.,

t performance of field tests. Confers with regulatory agency
,

observers to assure collection ar'd reporting of required Since joining the firm, Mr. Smith has planned and exe.I test data. Performs analysis of collected samples. cuted numerous stack sampling assignments for both EPA
New Source testing and Texas Air Control Board.;

Experience . Compliance Sampling.
Prior to joining the firm, Mr. Smith worked four years in

- the Environmental Control Department of Mississippi
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PHILIP SHIU-LUN CHU

ASSOCIATE ENVIRONMENTAL ENGINEER

EDUCATION

University of Houston, B.S., Biology, 1973
~

University of Houston, M.S., Biology, 1976
University of Houston, M.S., Environmental Engineering, 1979

EXPERIENCE

NUS Corporation, 1979-Present
Lone Star Industries, Inc., 1979

NUS CORPORATION - As associate environmental engineer, respon-
sibilities include directing field source testing programs,
scheduling of personnel and equipment and job preparation.

- Participate in and supervise sampling programs, data r.' duction,
and equipment calibration and maintenance.

* *

.

LONE STAR INDUSTRIES, INC. - As environmental control engineer,
participated in the monitoring of particulate and So emissions
in several Lone Star cement plants using both State End EPA
Guidelines; involved in testing velocity profiles in different
positions of a newly installed coal-firing rotary kiln and
resulted in optimizing the performance of such kiln.,

PUBLICATIONS

Henry R. Henney and Philip Chu, " Differentiation of Physarum,

flavicomum: Metabolic Patterns and Role of Amino Acids in the
Control of Encystment." Exp. Mucology, 1, p.41 (1977)

Henry R. Henney and Philip Chu, " Chemical Analyses of Cell Walls
from Microcysts and Microsclerotia of Physarum flavicomum;
Comparison to Slime Coat from Microplasmodia." Exp. Mycology,
1, p. 83 (1977)I

-
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