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1 ,,- SOURCE EMISSION TESTING 

,' at. \ I  

' ,  / #  

, 

. MONITOR SUGAR COMPANY . I' 

' - .  , 3, , .  

BAY CITY, .UICBI&' / 
. I '. . 1 . ~,. PULP DRYER # Z  

DATE: 10 /13/92  '; I 
/-. 
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.---, Network Environmental, Inc. 1 

Grand Rapids, M I  49501 ' -\ I 

I ;; 

P.O. Box 2 0 2 1 '  ~ ' 
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' INTRODUCTTON 

.: 
j. 

-1 

Network Envirorhental, Inc. was retained by &e Monitor S&r Company of Bay City, k c h i g a n  to 

perform a particulate e&ions compliance test on the number two beet pulp dryer exhaust. The purpose 

of the testing was to'document the particulate emissions from the dryer exhaust. 

The testing was performed by R. Scott Ca,rgill, and Be;tram J. Smith of Network Environmental, Inc, on 

October 13, 1992 by;employing Michigan Department of Natural ,&sources (MDNR) Meth&l 5B. Mr. 
William Rogers, Jr. of the MDW Air Quality Division was present to observe.the &ting and source 

' /  

' \  

/- 
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t . i  , . 
' operation. Assisting in the study was Mr. AUan Sauer of the Monitor Sugar Company. < 
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Network Environmental, Inc. 

EMISSION SOURCE SulMARY 

STANDARD .ANALYSIS , ' I .  - . 
I c. , 
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COUP& NAUE: UONITOR SUGAFl COMPANY . ., TkST DA&: 10/13/92 
<, 

~ , COMPANY LOCATION: ,BAY CITY, HICEIGAN -' 

SOURCE NAUE: PULP DRYER #2 

SAKPLING STAFF: CARGILL/SUITB 
,,- 

I 
I 

.. 
4 

\ -  33.0 
r 1:. 

STACK RADIUS, inches'. 

AREA OF'ST+CK, sq. ft. '., I$ '23.16 
., 
I . .  

I ,  

I. 
I 
1, - 

7 STATIC PRESSURE IN STACK, .in. E20 , 0.98- 

STACK GAS TEUPERATURE, deg. F , 118 

PERCENT HOISTURE AT TEST LOCATION 39.24 
\ 

DRY GAS COUPOSITION: % OXYGEN 
\ , 

% CARBON DIOXIDE 

% CARBON UONOXIDE 

% NITROGEN 
- 

16.33 

2.531 

0.00 

' 81.13 
DENSITY, WET, @ STP, lbs.'/cu.ft. 0.0639 

. MOLECULAR WEIGFIT, DRY, @ STP:'lbs./mole ' \  29.07 
2935 

Y ,  

AVERAGE GAS VELOCITY, ieet/+n.--. > 
STACK GAS FLOW RATE: 'ACPU' .. . 69725 . . ~. I .  

I 
- .  ', 

I: 
, 

- -. SCPH 

SCFU, DRY 

55643 
\ 

33805 

- .  
\ EMISSIONS:' ', 

LBS. PARTICULRTE/1000 LBS. GAS, ACTIk(1) 

LBS. PARTICUWLTE/1000 LBS.)GAS, DRY(2) 

7 .. I i '  ,' 

G&NS/DSCP ( 4 ) 
\ - , 

0.0614 

0.0614 -( 

c 0.0452 

13.09 ' 

i 

i 
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1 \ _  ~' Network Environmental', Inc. 

- *. \ I 

SUUHARY OF PARTICULATE EHISS_IONS , . .  

I. 
.( 

- COHPANY(NAh5: HONITOR SUGAR COHPANY ' .  , TES'T DATE: 10/13/92 , 
, 

c o w m  LOCATION: BAY CITY, HICEIGAN 
, ,  

, .  , , , .  _, ~ 

SOURCE "E: PULP DRYER #2 

SAMPLING STAFF: CARGILL/SHITB 
I 

. <  

,- 
SAMPLE NIRIBER 1 '  ' .  2 3 

I . ,  . .  ST-mARD ANALYSIS 

' EI. TOTAL WEIGET C O ~ C T E D ,  grama .O. 125 0.125 0.126 

E2. LBS. PARTICZTLATE/lOOO, U S .  GAS, A6TUAL(1) 0.061 0.'063 0.060 

E3. LBS. PARTICuLATE/lOOO LBS. GAS, DRY(2) -7 ' 0.061 0.<63 0.060 

E,6. GRAINS/DSCP ( 4 ) ~ 
, 0.044 0.047 0;045 

El. LBS. /BOUR 12.68 13.34: 14.24 

1. 

. ,  _ _  
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Netvork Environmental, Inc. - 

.. 
I 

, 
,. . . 

/- 
Sl?lUARY OF EXEAUST GAS PARAUETERS - 

\ 

COUPANY NAME:-UONITOR SUGAR COMPANY TEST DATE: 10/13/92 \ 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAKE: PULP DRYER #2 , 
\ , 

SAEIPLING ST~FF: CARGILL/SUITE " 

S A W L E  NUUBER . .  - 
\ :  Gl.,.STACK RADIUS, inches 

GZ. 

63. &OMETRIC PRESSURE, in. EG., ' 

64. STATIC PRESSURE IN STACK, in. E20 

65. STACK GAS TEUPERATURE, deg. ,!- I '  

6 6 .  

, .  

.. 
AREA OF STACK,) Sq. ft., 

, . . .  

.- 

.. 

. .  \ 

AVG. SQRT VELOCITY PRESSURE OF POINTS SAKPLED 
.. ' ,i 

I '  67. PERCENT'UOISTURE AT TEST LOCATION ' 

68 .  PERCENT UOISTURE BEFORE COLLECTOR , 

. .  I _  

i G9. DRY GAS COUPOSITION: % OXYGEN, 

'I % CARBON DIOXIDE . ,  
f' a CARBLN MONOXIDE 

% NITR-EN 
, - G ~ O  PERCENT EXCESS AIR AT TEST -LOCATION 

, -~ 
DENSITY AND l?OLECULAR WEIGBT OF STACK GAS: 

Gll. DRY, @ STP, lbs./cu.ft. 

.WET, @ STP, lbs./cu.ft. 

WET, @ STACK CONDITIONS, lbs./Cu.ft. 

UOLECULAR WEIGET, DRY, @-S+, lbs./mole 

, .' ' / '  

'~ G12. 

613. 

614. 

615.. AVERAGE GAS VELOCITY, feethin'. 

STACK GAS,FLOW RATE: 

.. 

) , 

, I  ., 
_ I  

. -  

i 
1 2 3 

33.0. '33.0 33.0 

.' 23.76 23.76 23.76 
I 

28.80 28,ElO 28.80 

0.98-,' " 0.98- 0.98- 

171 ,..'180 182 

. '0:685 0.698 0.726 
/ 

> 38.54 39.55-' 39.63 

.. 38.54 - 39.55 39.63. 

. .  16.40 16.60,: 16.00 

2.20  2.4i' 2.93 
\ 

0.00 ~ 0.00 0.00 

81.40, 80.93 81.07 
' \  .. 

~ 

- 
0.0750 0.0751- 0.0753 

0.0640 0.0638 -. 0.0639 

0.0516. 0.0507 . '  0.0506 

. 29.02 29.07 ~29.12 c 
. . '  2842 2922, 3040 

.~ 1 

Y \  
67,529 ', -69,415 72,232 ' 

54,467 55.208 57;-255 

G18. . STANDARLI CONDITIONS, DRY SCFU ._ - 33,475 33.376 ~ 34,565' 

616.;" STACK. CONDITIONS, ACFU 
, '' f 

'--- 617. STANDARD CONDITIONS, SCFM 

./ I - . 
i . I ._ 

>. S T A E D A n D  T S * P = ' l A Y U I S  A l D  ? l S S S ( I . I  L S X ? ,  I i 9 . 9 2  lnob.. B e ,  7 0  d e s .  r 
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Netvork Environmental, Inc. 
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SulMARY OF PARTICULATE TRAIN PARAUETERS 

I 
-> - A  . 

, ' F O ~ A N Y '  N=,:-~ONITOR s u a  coAmi' TEST DATE: 10/13/92 
. ,  

1 .  

' t  c COMPhY LOCATION: V Y  CITY, UICEIGl?N 

' SOURCE NAME: PULP DRYER #2 

SAMPLING STAFF: CARGILL/SUITE 
. 

I - i 
I 1 ' 2  3 \  

i / '  I 

I 
SAMPLE =ER ' ,.~, - .  

PI. MER,OF POINTS SAMPLED 

PZ. DURATION OF SAMPLE, minutes 2 j 
P3. , NOZZiE .DIAMETER; inches 

P4.. NOZZLE +kEA, sq. ft. I -. 
~ 5 .   PIT^ &IBRATION FACTOR 

i 

r 

I 
I' 
I 

_. 
P6. UETER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEMPERATURE, deg. F. 

P8. AVERAGE UE.T!k'TEMPERATURE, deg. F 

P9. I' AVERAGE UETER P R E S S F ,  inches of 'water 

-> 12 12 12 
L 60.00 60.00 60.00 

\ 0.31'3, 0.313 0.313 

0.00053 ;0.00053 0.00053 

0.860 0.860 - 0.860 

0.998 0.998 0.998, 
- 
0 0 0 , 

. 69 .-7 70.6 71.1 

'1.963 > 1.871 2 .001  
, 

45.09 42.$8 44.98 - 
43.54, ~ 41.23 , 43.32 

I .  

-. P10. UETER VOLUi&, ACTUAL READING, cu.ft. 
. .  -, 

'. 
pii. UETER!'VOLUUE,-@ STP, cu.ft. . 

PIZ . . LIQUID VOL& OF WATER CONDENSE&, mls. 576 .,O 569.0 600.0 ' 

P13. VAPOR VOLUME OF WATER-CONDENSED, @ STP, Cu.ft. 27.30 26.97 28.44 
r .. 

.I 
I '. .' 

.I 
1: 
.I, ' ' .  , ' 

. *  
. P14. TOT+ GAS SAMPLED, @ STP,'-CU.ft. 70.84 68.20 71.-76 . 

,' 
P15." WEIGET OF GAS SAMPLED, DRY,'lbSi 3.27 3.10 3;26 

r 
P16. WEIGHT OF,GAS SAMPLED, WET, I b S .  : - 4.53 I 4.35 4.58 

pi7. PERCENT, ISOKINETICS 
- 

96.7 91.8 93.2' 
.- 

, .. . .  
\ 

,- 
CONCENTRATION CONVERSION FACTORS: 

.. 
PIE. 
P19. 50 % EXCESS AIR, BEFORE COLGECTOR .-.''. 4 

50 % EXCESS LR, AFTER ~OILECT~R 

. ,  
1.00 1.00 1.00 P20. MOISTURE CONDITIONS BEFORE COILECTOR 

/ 
, -  



, -  
, DISCUSSION OF RESULTS + :, 

f '? ' (, - ./ . , . '  

1. - ,  
i The particulate e h i o n  concentrations for the-three samples were 0;061 Lbs/lOOO Lbs for sample one, 

0.063 Lbs/lOOO Lbs for &ple two, and 0.060 Lbs/lOOO Lbs for. eample three. The average exhaust 
LA'  , ~ _ -  I \  

I 
I 

.I.'" 
I 
I 

.-,' . particulate concentration was 0.0614 Lbd1000 Lbs. 
F -  

\ .. 

. , The partFulate mass emission rates were.268 Lb$Hr for sample one, 13.34 Lbs/Hr for sample two, and 
'. . 

13.24 Lbs/Hr for saoiple three.. The.average mass emission rate was 13.09 Lbs/Hr. . , 
* 

\ ,, \. ' ,', 

, , .  , 

. .  <- 
, I  .. SOURCE DESCRJ~TION , .  

, 
. ,  , . I  

' The source tested was the number two be&$dp,drye;. The rotary dryer is fved by natural gas and dries 

the pulp witddirect coytact. h e  pulp is fed 'n to  the dryer at the beginning of the rotary section. The 

pulp is pas&d tpough the: rotary dryer where most of the mktu re  is removed. The particulate laden 

exhaust is then passed through a multiclone collector and then a scrubber for particulate removal before 

, .  
~ 

I' 
\ -  

it is exhausted to the atmosphere. 

I 
~ Process operating information for the day of the sampling can be found in Appendix k ' 

~ '> 
. .  I .  I~ 

I 

'SAMPLING AND ANALYTICAL PROTOCOL I 
The sampling location was on .the 66 inch I.D. exhaust stack  at^ a distance that meets the'eight duct 

diameter downstre& two duct diameter upstreap r e q e m e n t  of U.S: EPA Reference MethodA. '. . I 
1,. c .  Particulate 

. 
L I 

,~ . 
I.' , ~ . 

.* 
/ .. 

The'partip!ate sampling and analysis were performed in accordance 4 t h  MbNR Reference Method 5B, 
and the methods referenced therein. Thry (3ysamples, each'iixty 60) minutes in duration, were 

f -  

-. 
collected from the exhaust stack. All the quality control'and quality ammance requirements specified in 

~ the methods were incorporated in the sampling and analysii. No alterations were incorporated in the 

,. 

, 
\ .  . .  

testing or analysis. Figure 1 shows a schematic of the.partjculate sampling train. 
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I 
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. .  
Exhakt Gas Paranieters 

The exhaust 

employing U.S. EPA-Reference Methods 1 through 4. AU the quality control and quality dsurance , 

- -  
parameters (air ,flow rate, temperature, moisture, and density) were determined by . 

, <  I 
procedures specified-in the methods were incorporated in the -PI& and analysis. No alterations were 

incorporated in the Sampling and analysis. <- ‘ ,  
L 

\ I T  . I /  

I 
I 
I 
I 
I 

Th& repoA was prepared by:\ This report was reviewkd by: ‘. ‘ 
, ,  1 ,  

L. 
- David D. Engelhardt I ,  

, President i Vice,President - 

_- , . , 
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Network Environmental, Inc. 

PITOT TRAVERSE DATA 

COMPANY NAUE: UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, UICBIGAN 

SOURCE NAME: PULP DRYER P2 

SAUPLING STAFF: CARGILL/SUITB 

RUN NUMBER: 1 

STACK RADIUS, in.: 33 

GAS TEMPERATURE, Deg F: 170 

STATIC PRESSURE, in. 820: -.98 

BAROMETRIC PRESSURE: 28.8 

TEST DATE: 10/13/92 

% CARBON DIOXIDE: 

% OXYGEN: 

% CARBON UONOXIDE: 

PITOT FACTOR: -86 

POINT VELOCITY PRESSURE, INCHES OF WATER 
PT. LOCATION, PORT 

# INCEES 1 2 

1 2.90 0.40 0.38 

2 9.70 0.61 0.66 

3 19.47 0.64 0.58 

4 46.53 0.26 0.69 

5 56.30 0.64 0 .80  

6 63.10 0.82 0.80 
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Netvork Environmental, Inc. 

SAUPLING TRAIN DATA 

COWANY NAKE: MONITOR SUGAR COHPANY 

COHPANY LOCATION: BAY CITY, MICHIGAN 

SOURCE "E: PULP DRYER $2 

SAUPLING STAFF: CARGILG/SUITE 

TEST DATE: 10/13/92 

SAKPLE NUMBER: 1 IHPINGER BOX $: 1 GAS UETER START: 301.11 

TYPE OF TRAIN: 5B FILTER SET #: 29 UETER CAI,. FACTOR: -9976 

NOZZLE DIA, in: -3125 PRIM. FILTER I: DE-374 CLOCK TIUE START: 11:25 

VENTURI NUMBER: SEC. FILTER $: BE-374 ESTER TIKE START: 0 

CONTROL BOX I:  3072 BAROXETRIC PRESS: 28.8 UETER TIUE STOP: 1 

PITOT CAL. FACTOR: .86 

PORT POINT 

1 1 

2 

3 

4 

5 

6 

2 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSURE 
IN. E20 

0.53 

0.52 

0.21 

0.62 

0.76 

0.57 

0.42 

0.61 

0.37 

0.20 

0.38 

0 -64 

RATE UTR 
PRESSURE 
IN. E20 

2.15 

2.05 

0.84 

2.50 

3.07 

2.31 

1-70 

2.48 

1.50 

0.81 

1.54 

2.60 

GAS KETER 
READING 
CU. FT. 

304.870 

308.810 

311.450 

315.280 

320.250 

324.450 

327.860 

332.000 

335.340 

337.960 

341.330 

346.200 

PUUP 
VAC . 
IN. EG 

2.50 

3.00 

2.50 

4.50 

5.50 

3.50 

3.00 

4.00 

3.00 

2.50 

3.50 

5.00 

GAS METER 
TEW., F 
IN OUT 

67 67 

64 66 

69 67 

71 67 

74 67 

74 67 

75 68 

72 68 

74 68 

74 68 

75 68 

75 68 

STACK 
m. 
F 

180 

180 

168 

168 

169 

169 

170 

168 

169 

170 

170 

170 
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Network EnVirOnUIa-ital, Inc. 

SAUPLING TRAIN DATA 

COMPANY “IE: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, MICHIGAN 

SOURCE NAME: PULP DRYER #2 

SAUPLING STAFF: CARGILL/SMITE 

TEST DATE: 10/13/92 

IMPINGER BOX #: 1 GAS METER START: 346.53 SAUPLE NUMBER: 2 

TYPE OF TRAIN: 5B FILTER SET #: 9 METER CAL. FACTOR: -9976 

NOZZLE DIA, in: -3125 PRIM. FILTER #: DE-379 CLOCK TIME START: 12:51 

VENTURI NUMBER: SEC. FILTER #: BE-379 METER TIME START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.8 METER TIME STOP: 1 

PITOT CAL. FACTOR: .86 

PORT POINT 

2 1 

2 

3 

4 

5 

6 

1 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSURE 
IN. E20 

0.42 

0.62 

0.40 

0.45 

0.33 

0.67 

0.56 

0.42 

0.21 

0.64 

0.67 

0.60 

RATE MTR 
PRESSURE 
IN. E20 

1.57 

2.33 

1.50 

1.69 

1.24 

2.51 

2.10 

1.57 

0.78 

2.40 

2.51 

2.25 

GAS METER 
READING 
CU. FT. 

349.920 

353.770 

357.210 

360.080 

363.790 

368.010 

370.860 

374.220 

376.720 

380.870 

386.250 

389.310 

PUXP 
VAC . 
IN. HG 

2.00 

2.00 

3.50 

2.50 

2.00 

2.00 

3.50 

2.50 

2.00 

3.00 

3.00 

3.00 

GAS METER 
TEMP., F 
IN OUT 

68 69 

69 68 

72 68 

75 68 

75 69 

77 69 

70 69 

72 68 

74 68 

74 68 

74 68 

74 68 

STACK 
TEW. 
F 

168 

168 

183 

185 

182 

181 

184 

183 

183 

181 

180 

180 
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Network Environmental, Inc. 

SAUPLING TRAIN DATA 

COWANY NAUE: UONITOR SUGAR COWANY 

COMPANY LOCATION: BAY CITY, UICBIGAN 

SOURCE NAME: PULP DRYER 12 

SAUPLING STAFF: CARGILG/SUITB 

TEST DATE: 10/13/92 

SAUPLE NUMBER: 3 IWINGER BOX A: 1 GAS METER START: 389.57 

TYPE OF TRAIN: 5B FILTER SET li: 21 UETER CAL. FACTOR: .9976 

NOZZLE DIA, in: -3125 PRIU. FILTER #: DE-385 CLOCK TIME START: 14:07 

VENTURI NUMBER: SEC. FILTER #: BE-385 METER TIME START: 0 

CONTROL BOX I: 3072 BAROMETRIC PRESS: 28.8 METER TIUE STOP: I 

PITOT CAL. FACTOR: .86 

VELOCITY RATE UTR GAS UETER P U W  GAS METER STACK 
PRESSURE PRESSUR23 READING VAC. TEUP., F TEMP. 

PORT POINT IN. E20 IN. E20 CU. FT. IN. BG IN OUT F 

1 1 0.60 2.25 393.420 3.00 66 66 183 

2 0.64 2.40 397.640 3.00 70 65 181 

3 0.21 0.77 400.050 2.00 71 66 180 

4 0.62 2.27 404.030 3.00 73 68 181 

67 180 5 0.72 2.64 408.040 3.00 75 

6 0.64 2.40 412.580 3.00 76 68 177 

2 1 0.47 1.72 416.080 2.50 73 69 184 

2 0.62 2.27 420.220 3.00 75 69 183 

3 0.33 1.21 423.240 2.00 71 69 185 

4 0.29 1.06 426.460 2.00 77 70 186 

5 0.63 2.31 430.140 3.00 77 70 183 

6 0.74 2.71 434.550 3.00 79 70 181 
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Netvork Environmental, Inc. 

ORSAT ANALYSIS DATA 

TEST DATE: 10/13/92 COUPANY NAUE: HONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, HICBIGAN 

SOURCE NAME: PULP DRYER #2 

SAUPLING STAFF: CARGILL/SHITE 

DATE OF ANALYSIS: 10/13/92 METHOD: UULTIPOINT INTEGRATED SAUPLE 

PART 
SUPL CONT RUN 

# #  # 

1 1 1 

2 

3 

2 2 1 

2 

3 

3 3 1 

2 

3 

CARBON DIOXIDE OXYGEN CARBON HONOXIDE 

FINAL INIT. % FINAL INIT. % FINAL INIT. % 

2.2 0.0 2.2 18.6 2.2 16.4 18.6 18.6 0.0 

2.2 0.0 2.2 18.6 2.2 16.4 18.6 18.6 0.0 

2.2 0.0 2.2 18.6 2.2 16.4 18.6 18.6 0.0 

2.4 0.0 2.4 19.0 2.4 16.6 19.0 19.0 0.0 

2.4 0.0 2.4 19.0 2.4 16.6 19.0 19.0 0.0 

2.6 0.0 2.6 19.2 2.6 16.6 19.2 19.2 0.0 

2.8 0.0 2.8 18.8 2.8 16.0 18.8 18.8 0.0 

3.0 0.0 3.0 19.0 3.0 16.0 19.0 19.0 0.0 

3.0 0.0 3.0 19.0 3.0 16.0 19.0 19.0 0.0 
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Network Environmental, Inc. 

LABORATORY ANALYSIS REPORT 

COMPANY NAKE: UONITOR SUGAR COMPANY 

COUPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAHE: PULP DRYER #2 

SAUPLING STAFF: CARGILL/SUITE 

DATE SUBMITTED TO LAB: 10/15/92 

DATE REPORTED FROM LAB: 10/16/92 

TEST DATE: 10/13/92 

RECEIVED BY: BJS 

CBEUIST(S): BJS 

PARTICULATE TRAIN SAMPLE NUUBER 1 

----- PARTICULATE WEIGHT GAIN, UGS.----- CAPTURED WATER 
LAB SAMPLE ALT 1 ALT 2 
IDENT . IDENT . STD . S. GEL CONDSR 
NO. HARK ANAL. GRAHS MLS . 

1 DE-374 87.00 8.0 568.0 
BE-374 14.90 
Nw-1 22.90 

TOTALS 124.80 0.00 0.00 8.0 568.0 

PARTICULATE TRAIN SAMPLE -ER 2 

----- PARTICULATE WEIGET GAIN, UGS.----- CAPTURED WATER 
LAB SAUPLE ALT 1 ALT 2 
IDENT . IDENT . STD . S. GEL CONDSR 
NO. XARK ANAL. GRAHS MLS . 

2 DE-379 92.30 13.0 556.0 
BE-379 9.60 
Nw-2 22.80 

TOTALS 124.70 0.00 0.00 13.0 556.0 

PARTICULATE TRAIN SAMPLE " B E R  3 

PARTICULATE WEIGHT GAIN, UGS.----- CAPTURED WATER ----- 
LAB SAMPLE ALT 1 ALT 2 
IDENT. IDENT. STD . S. GEL CONDSR 
NO. HARK ANAL. GIUUS MLS . 

3 DE-385 104.60 10.0 590.0 
BE-385 6.90 
Nw-3 14.10 

TOTALS 125.60 0.00 0.00 10.0 590.0 
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Netvork Environmental, Inc. 

CALCVIATION FORIRTLAS' 

POISTURE TRAIN CALCULATIONS: 

MI. 

Io. 
w3. 

w4. 

w5. 

W6. 

n7. 

ne. 
H9. 

BAROUETRIC PRESSURE, inches of nercury 

DURATION OF SAMPLE, dnUteS 

UETER CALIBRATION FACTOR 

AVERAGE UE3ER TEMPERATURE, degrees F 

AVERAGE UETER PRESSURE, 

UETER VOLUUE, ACTUAL, cubic feet 

METER VOLUME, STP, cubic feet 

inches Of Water 

530 H1 + .07355 * I45 
n7 = w3 * n6 * __________  * _____________c---- 

I44 + 460 29.92 

LIQUID VOLUME OF WATER CONDENSED, milliliters 

VAPOR VOLUME OF WATER CONDENSED, @ STP, Cubic feet 

M9 = W 8  0.0474 

W 1 0 .  TOTAL GAS SAMPLED, @ STP, cubic feet 

n1o = w7 + I49 

Mll. PERCENT MOISTURE 

M9 _ _ _  
= ----- I 1 0 0  

w10 

EXaRUST GAS CALCULATIONS: 

GI. 

G2. 

63. 

64. 

65. 

66. 

67. 

STACK DIMENSIONS, inches 

AREA OF STACK, square feet 

3.14159 * (DIA/2)^2 
G2 (ROUND) = -_____________------- 

144 

WIDTB LENGTE 

144 
G2 (mCT7) = -_____________-_ 

BAROUETRIc PRESSURE, inches of Uercury 

STATIC PRESSURE IN STACK, inches Of vater 

STACK GAS TEMPERATURE, degrees F 

AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPLED 

PERCENT'UOISTURE AT TEST LOCATION 



I 
I 
S 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Network Environmental, Inc. 

CALCULATION PORINLAS CONTINUED 

6 8 .  PERCENT MOISTURE BEFORE COLLECTOR 

G9. DRY GAS COMPOSITION, $02, %C02, %CO, %N2 

G10. PERCENT EXCESS AIR AT TEST LOCATION 

%02 - 0.5 * %CO 
-264 * %N2 - %02 + -5 %CO 

GI0 = 100 * ............................. 
Gll. DENSITY, DRY, @STP, lbs./cu. ft. 

G12. DENSITY, WET, @STP, lbs./cu. ft. 

613. DENSITY, WET, @ STACK CONDITIONS, lbs./cu. ft. 

530 63 + .07355 * 64 
613 = GI2 t __________  t __________________  

65 + 460 29.92 

614. MOLECULAR WEIGET, DRY, lbs./mole 

G14 = G11 386.9 

615. AVERAGE GAS VELOCITY, feet/dnUte 

1096 

SQRT ( G 13 ) 
615 p5 I 66 * --------___ 

616. STACK GAS FLOW RATE, ACFM 

616 = G2 * G15 
617. STACK GAS FLOW RATE, SCFM 

530 63 + .07355 64 
617 E 616 __________ t __________________  

65  + 460 29.92 

G18. STACK GAS FLOW RATE, DRY, DSCFM 

G18 = 617 
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Network Environmental, Inc. 

CALCULATION FORMITAS CONTINUED 

PARTICULATE TRAIN CALCULATIONS: 

P1. 

P2. 

P3. 

P4. 

P5. 

P6. 

P7. 

P8. 

P9. 

P10. 

P11. 

P12. 

P13. 

P14. 

P15. 

P16. 

P17. 

NUMBER OF POINTS SAMPLED 

DURATION OF SAUPLE, minutes 

NOZZLE DULHETER, inches 

NOZZLE AREA, square feet 

3.14159 8 (P3/2)^2 

144 
p4 = .................... 

PITOT CALIBRATION FACTOR 

METER CALIBRATION FACTOR 

AVERAGE FILTER TEMPERATURE, degrees F 

AVERAGE METER TEMPERATURE, degrees F 

AVERAGE METER PRESSURE, inches of water 

METER VOLUME, ACTUAL, cubic feet 

METER VOLUME, @ STP, cubic feet 

530 G3 + -07355 * P9 
p11 = p10 t p6 t __________  8 -_-----_-__------- 

P8 + 460 29.92 

LIQUID VOLUME OF WATER CONDENSED, milliliters 

VAPOR VOLUME OF WATER CONDENSED, @ STP, Cubic feet 

TOTAL GAS 

WEIGET OF 

WEIGET OF 

P13 = PI2 8 0.0474 

SAMPLED, @ STP, cubic feet 

P14 = P11 + P13 
GAS SAUPLED, DRY, pounds 

P15 = P11 8 GI1 

GAS SAMPLED, WET, pounds 

P16 = P14 8 012 

PERCENT ISOKINETICS 
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Network Environmental., InC. 

CALCULATION FORMILAS CONTINUED 

CONCENTRATION CONVERSION FIGTORS: 

P18. 50 % EXCESS AIR, AFER COLLECTOR 

614 + 18 * 67/(100 - 67) 
p18 = ....................................................... 

.1#26 %NZ - 2.0592 * $02 + 614 + 18 67/(100 - 67) 
P19. 50 % EXCESS AIR, BEFORE COLLECTOR 

614 + 18 * 67/(100 - 67) 
p1g = ....................................................... 

.la26 %NZ - 2.0592 * $02 + 614 + 18 * 68/(100 - 68) 
PZO. MOISTURE BEFORE COLLECTOR 

614 + 18 * 67/(100 - 67) 
614 + 18 * 68/(100 - 68) 

pzo = .......................... 

PARTICULATE EMISSION CALCULATIONS: 

El. TOTAL WEIGHT PARTICULATE COLLECTED, grams 

EZ. LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL 

1000 

454 P16 
EZ = El * ----------_ 

E3. LBS. PARTICULATE/1000 LBS. GAS, DRY 

E3 = E2 * PZO 
E4. LBS. PARTICULATE/1000 LBS. GAS, WET, 50% EA 

E4 = E2 * PI8 
E5. LBS. PARTICULATE/1000 LBS. GAS, DRY, 50% EA 

E5 = E2 * PI9 
E6. GRAINS/DRY STANDARD CUBIC FOOT 

El * 7000 * 100 
454 P14 (100 - 67) 

E6 = ____--------____________ 
E7. POUNDS/HOUR 

617 * 612 * 1000 * El * .06 
E7 _____-_---__________-_------- 

454 P16 

E8. POUNDS/MILLION BTU 

E7 

CAPACITY, HH BTU/HR 
E8 = _____-------_________ 
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Date /D- /?  - Q2, 

Clients 72 5 1)&4/2 
I N C O R P O R A I E D  

Proj No 
Pitot Traverse Data Form 

- 
Source Staff C k m  I !  M 1 I 

28- A 'I 
Slack Slze, Inches 

Gas Temperature, O F  I Y O  b Ik9  lJ Static Pressure, "H20 - -90 
Pitot Tube 0 Standard . S-Type %02 %C02 

Barometric Pressure, "Hg 
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NETWORK ENVIRONMENTAL, INC, 
/0-/3 - 9 2  Date: 

Client: p N I r x  suc14c 
I, 

Plant L4>mo&z S,&P-E &,, Cd.,\ 

Source & E L  & % Stan duiu  2 5 7-d 

-%TI=#- 1 
Sample # # I  Filter Set # z'i Barometric Press 638. A 
Nozzle # ,3175 Primary Filter # -,? 7 ' IniIiilGasRead SI. 11 

Secondary Filter iV3 cl ,37q 

Condenser Box # MIS. H20Cond. 568 Time Meter Stop I 

Q , 

u 

I 1:z5 Clock Meter Start Rate Meter# 

Control BOX 3yz TypeTrain 50 Time Meter Start 0 
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NETWORK ENVIRONMENTAL, INC, 

Source Staff Cbe6r// 4 sf4i-i’A 

3407 z!+ J 

Sample #L Filter Set # 9 Barometric Press aB.4 
3/Z< Nozzle # Primary Filter # 

Rate Meter # Secondary Filter # 

ControlBox # 30 TypeTrain 56 

Initial Gas Read 546 * 53 
Clock Meter Start IZ: 51 

a lime Meter Stan 

* 
Condenser Box # MIS. H20 Cond. 556 Time Meter Stop I 



I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 

NETWORK ENVIRONMENTAL, INC, 

0 

Plant 
Source >w@-+zJ Staff I / /  4 sh4 714 

Nozzle # .3/25 Primary Fiiter # 735- Initial Gas Read 3R9.4$ 
Secondary Filter # 385 Clock Meter Starl /c /  :o r 

Condenser Box # I . Mls.H20Cond. 9 D Time Meter Stop I 

%OT*  I 

Sample # 3 Filter Set # Barometric Press Zl?. 8 , 

Rate Meter # 

Type Train 56 Time Meter Start ControlBox # 6 
0 $3 $2 

0 
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Pitot t ube  calibration data .  I 

PITOT Ti le€ IDEHTIF ICATIOH NUMBER. O A T i :  /a,/,?,h, 
I 
I C A L I B R A T E D  BY:  22r / 
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