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P.O. BOX 2021 I 1, 

Grand Rapids,  ni  49501' , 
I 

,I 
.' 

. .  , 
< 



\ 

3 . I' . , -. 
I 

_I . <  / 

INTRODUCTION 
\, 

,' 1 ,  . , .,~ I . i. . 
Network Environment&'Inc. was retained by the Monitor Sugk Company of Bay City, Michigan to 

perform a particulate emissions compliance test on.the number one beet pulp dryer exhaust. The purpose ' 

of the testing was to document the particulate emissiok from the dryer exhaust. 

I 
I 

i 
\ ,- I The testing was performed by R. Scott Cargill, and Bertram J. Smith of Network Environmental, Inc. on 

October 14,1992 by employing Michigan Department of Natural Resources (MDNR) Method 5B. Assisting 

in the study WBS Mr. AQan Sauer of the Monitor Sugar Company. I . 

~ 'i ,, > -. I 
'. 

I . . .. 
I .  

. .  
~ . '  

> .  ?.. \~ , .  

I . i ,. 

,. ,~ 
, c .  

\ 

~ .. 
,. ., . 'I 

.I , * '  

I 

c 



1 
I 
I 
I 
1 
1 
\I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

/ , . '~ 

\. - 
Network Environmental, Inc,;' 

1 .. 
, 
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I d .  
- EUISSION 'SOURCE SUUUARY , 

\ 
\. I , 

- -. , 
STAND- ANALYSIS ~ \ .  

,- 
. ,  '. , 

r. 

COUPANY -: UONITOR SUGAR COUPANY TEST DATE: 10/14/92 
I 

t. 

, 

COUPANY LOCATION: BAY CITY, UICBIGAN 

SOURCE "E: PULP DRYER #l f l  

,. ,SAMPLING STAFF: CARGILL/SUITE 

STACK RADIUS, inches 

AREA\OF STACK, sq. ft. 

STATIC PRESSURE IN STACK, in. E20 

STACK GAS TEUPERATURE, deg. F 

- PERCENT'UOISTURE AT TEST LOCATION 

DRY GAS COUPeSITION: % OXYGEN 

% CARBON DIOXIDE 

% CARBON UONOXIDE - . .. 
~. %'NITROGEN c: ~ L.  

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

UOLSCULAR WEIGET, DRY, @ 'STP, lbs./mole 
\ .. 

AVERAGE Cns VELOCITY, feet/min. 
I ,  

- ' STACK GAS FLOW RATE: ACFU 
I \ scm. 

I I I  SCFU, DRY 
, 

, 
EUISSIONS : 

LBS. .PARTICULATE/lOOO LBS. -GAS, ACTUAL(1) 

LBS. PARTICULATE/lOOO LBS. GAS, DRY(2) 
I -- 

GRAINS/DSCP(4) 1 

,' 
I 

., 
33.0 

23.16 

1.05- 

17 8 

31.16 

15.18 ' 
.. I 

3.18 

0.00' 

81.04 

0.0646 ' 

\ .  
I 

I 

, '. 
. .  

' 29.15 

2965 I, 

70440 

56311 

,' 35381 
- .  

. ~, 

. 
! 0.0619 

0.0619 

. .0.0445 
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, SUUUARY OF PARTICULATE EMISSIONS 
c 

I ^  

' . COMPANY NAUE: UONITOR SUGAR COMPANY -- 
, 

TEST DATE: 10/14/92 

COMPANY LOCATION: BAY CITY,, UICBIGAN 

SOURCE NAUE: PULP DRYER #1 ,r . /  

< <. : 
I \. 

-,SAMPLING STAFF: CARGILL/SUITE 
I .~ 

r .  

SAMPLE NUMBER 
' !  

1 2 3 

/ 
STANDARD ANALYSIS 1 .  

0.135 Oil29 0.124 El. TOTAL WEIGET COLLECTED, grams 

0.064 0.063 0.058 E2. LBS. 'PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 

E3. LBS. PARTICULAW/lOOO LBS. GAS, DRY(2) '6.064 . 0.063 0.058 

0.046 0.044 0.043 E6. GhINS/DSC,F( 4)): 

E7. LBS../EOUR \. .. 13.98 ' 13;97 12.59- 

i '  .~ i- 

r' 

r 
- 

. 

' I  

. .  

\ - -  . e  - 
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Network Environmental, Inc. 

. , 

, - ?  \ \ _  , ~, I .. 
' COMPANY iiAUE: UONITOR SUGAR COUPANY TEST DATE: 10/14/92 

. \ ,- 
COMPANY LOCATION: BAY CITY, UICEIGAN 

I 
I ; "  

t 
i SOURCE NAME : PULP DRYER I1 

~. 
SAMPLING STAFF: CARGILL/SUITE 

.-, 

1 
1 

I 
I '  
I 
I 
I 
I 
I. 
I, 

i- 

SAMPLE NUUEER 

GI. STACK RADIUS, inches 

GZ. OF STACK, Sq.  ft. 

I 

63. U O ~ T R I C  PRESSURE, in. EG. 

6 4 .  'STATIC PRESSURE IN STACK, in. E20 

65. STACK GAS TEMPERATURE, dag.  F 

66.9 AVG. SQRT VELOCITY PRESSURE OF POINTS SAUPLED 

67. PERCENT UOISTURE AT TEST.LOCATION 

68.. PERCENT UOISTURE BEFORE COLLECTOR 

69. DRY COMPOSITION: 6 OXYGEN 

.. 
L -  

I 
I .  

, 
<. 

6 CARBON DIOXIDE 

6 CARBON UONOXIDE ' 

\ 

6 NITROGEN , 
610. PERCENT EXCESS AIR AT TEST LOCATION 

DENSITY AND UOLECZTLAR WEIGET OF STACK GAS: 

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

r 

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

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

' G14; UOLECZTLAR WEIGET, DRY, @ STP, lbs./mole 
/ 

615. AVERAGE GAS VELOCITY, feet/min. 
. 

STACK FLOW RATE: 
i 

616. STACK CONDITIONS, ACFUL ~ 

617. STANDARD CONDITIONS, SCFU 

618. STANDARD CONDITIONS, DRY SCFU . ,  
'\ . 

1 2 3 

33.0 33.0-,' 33.0 

23.76 23.76 23.76 

28.86 , 28.86 28.86 . 
1.05-- 

178 

0.71,l 

37.08 

37.08 

15.33 

3.60 

0.00 

81.07 . 

1.05- 

177 

0.718 

34.48 

34.48 

16.07 

2.93 

0.00 

81.00 

- -  

0.0755 0.0753 

0.0647 0.0653 

0.0517 0:0523 

29.20 29.12 

2947 < 2962 . 

70,027 70,367 

55,969 .56,285 

35,214. 36,876 

1.05- 

178 

0.715 

39.92 

39.92 

15.93 

3.00 

0.00 , 
I 

81.07 

', 
i /. 

- 
0.0753 

0.0638 

0.0510 I 

729.13 *A 

2985 

~ .: \ ' 
~ I\ 

70,925 

56,680 

34,051 

I 

, 
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COKPANY WAHE: UONITOR SUGAR COUPANY -- TEST DATE: 10/14/92 

I COUPANY LOCATION: bAY CTTY, MICBIGAN 
8 i '. , ' /  ') 

SOURCE NAHE: P a p  D R Y R  #1 

: SAMPLING STAFF: CARGILL/SUITE . .  

. ,  
SAUPLE-NUMBER .' 1 2 ..,- 3 . '  

. >  
12 12 12 

, .  
P1. NUUkER 'OF POINTS S d L E D  

PZ. DURATION OF SAMPLE, minutes 60.00- 60.00 , 60.00 i 

P3. NOZZLE DIAHETER, inches 0.313 0.313 

P4. NOZZLE h, sq. ft. J .  0.00053 0.00053 

P5. PITOT CALIBRATION FACTOR 0.860, 0.860 

P6. UETER CALIBRATION FACTOR -0.998 0.998 

\ 
0 

I 

', '- P7; AVERAGE FILTER TEMPERATURE, deg. F 0 0 

, P8; AVERAGE UETER TEKPERAi-, deg. F 84.7 81.9 
~ 

~ 9 .  AVERAGE,UETER PR~S'SURE, inches of water 2-.083 2.097 

P10. UETER VOLUME, ACTUAL READING, CU.ft. 41.59 47.50 

. . / '  

,'~ii. UETI~R'VOLUME, @ STP, cl.ft. ~ 44.79 44.94 
2 '  

, . ~ 1 2 .  I LIQUID VOLUME OF WATER CONDENSED, mls . 557.0 4g9.0 

~ 1 3 .  VAPOR V O L ~  OF WA&R CONDENSED, STP; cu.ft. 26'.40 23.65 

- .. P14. TOTAL GAS SAUPLED, @ STP, CU.ft. 71.20 68.59 

._ 

. ., 
I 

P15. WEIGBT OF GAS SAMPLED, DRY, lbs. ,3.38 3.38 

, P16. WEIGHT 'OF GAS SAUPLED, WET, lbs. 4.61 4,48 

P17.'PERCENT ISOKINETICS ' \94.6 90.6 
\. \ 

. .  

I , .  
/' CONCENTRATION CONVERSION FACTORS: 

~ 1 8 .  50 a EXCESS AIR, MTER COLLECTOR 

PZO. . UOISTURE CONDITIONS BEFORE COUECT~R\ 
'pis. 50 a EXCESS AIR, BFPORE COLLECTOR 

1.00 1.00 
\j ~, - .. 

, .  , .. 
\ /- 

S r A m D A I D  * B M ) = P A . O n n  h.D P P E I I S O S X  ( S T P I  - 1 1 . 9 2  ioo'b. . .  a s ,  7 0  d a g .  * 
. 
i 

- 
% \  , / 

' \  

, I  ./ 4 c 
\., , ,  

, \ 

0.313 

0.00'053 ' 

0.860 

0.998 

0 

90.2 

2.079 

41.53 

.44,29 

621.0 . /  

29.44 

., 

73.73 ,' 
3.33 

4.70 

96.7 

1.00 
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DISCUSSION OF RESULTS \ 

\ 

The particulate emission concentrations for the three - samples were 0.064 Lbs/1000 Lbs for sample one, 

0.063 Lbs/lOOO Lbs for sample two, and 0.058 LW1000 Lbs for sample three. The average exhaust 
. I  

- , partihate concentration was 0.0619 Lbs/lOOO Lbs. ' , 
, .  .- 

I , 

\ 
~ 

/ 
The particulate mass emission rates were 13.98 L b + r  for sample one, 13.97 Lbs/Hr for'sample two, and 

l2.59 Lbs/Hr for sample three. The average mass emission rate was 13.51 Lbs/Hr. 

SOURCE DESCRIPTION 

. .  ,r . \ 
j '  The source tested w& the number onebeet pulp dryer. The rotary dryer is fued by natural gas and dries 

the pulp with dir&'con&t. The pulp is fed into the dryer at the.beginn& of the rotary section. The 

pulp is passed through the rotary dryer where most of the moisture is remdved. The particulate laden 

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

- 

I .  . '  I 

.. it is exhausted to the atmosphere. _. 
Process operating information for the day of the sampling can be found in Appendix k - \  - . .  

/ 'SAMPLING AND ANALYTICAL PROTOCOL , 

The sampling location was on the 66 inch I.D. exhaust stack at a distance that meets the eight duct 

diameter downstream two duct diameter upstream requirement of U.S. EPA Reference Method 1. 

Particulate 
\ - . i  

The particulate sampling and analysis were performed in accordance with MDNR Reference Method 5B, 

and the methods referenced the&. Three (3) samples, each sixty (60) minutes in dyration, were 

collected from the exhau$t.ktack. All the quality control and quality assurance requirements'spied in 

the methods were incorporated in the sampling and-analysii. No alterations were incorporated in the ;' 

testing or analysis. I Figure 1 shows a schematic of the particulate sampling train. 

, .  r~ 

.. 
' . 

' ' i ',. . I' 
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Exhaust-Gas Parameters 

The exhaust gas parameters (air flow rate, temperatwe, moisture, and density)' were determined. by 

employing U.S. EPA Reference'Methods 1 through 4. All the quality control and quality gssurance 

procedures specified in the methods were incorporated in the sampling and anal*. No alterations were 

incorporated in the sampling and analysis. 

, . . I  ' 
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\ .  . ~> ' , .  , I 

; . 
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This report was prepared by:,  his report w&5 rbiewed by: 
. .  

I 
\ %  . 

StephanK Byrd -~ 

- .  Vice President , .  President , , /-.. 
, .  
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Network Environmental, Inc. 

PITOT TRAVERSE DATA 

COMPANY NAME: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, MICEIGAN 

SOURCE NAKE: PULP DRYER #1 

SAUPLING STAFF: CARGILL/SMITE 

RUN NUMBER: 1 

STACK RADIUS, in.: 33 

GAS TEMPERATURE, Deg F: 170 

STATIC PRESSURE, in. E20: -1.05 

BAROMETRIC PRESSURE: 28.86 

TEST DATE: 10/14/92 

8 CARBON DIOXIDE: 

8 OXYGEN: 

% CARBON MONOXIDE: 

PITOT FACTOR: .86 

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

# INCaES 1 2 

1 2.90 0.52 0.48 

2 9.70 0.72 0.69 

3 19.47 0.73 0.68 

4 46.53 0.53 0.26 

5 56.30 0.71 0.51 

6 63.10 0.67 0.62 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COMPANY NAUE: UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAME: PULP DRYER (1 

SAMPLING STAFF: CARGILL/SILITE 

TEST DATE: 10/14/92 

SAMPLE NUUBER: 1 IKPINGER BOX I: 1 GAS METER START: 451.93 

TYPE OF TRAIN: 5B FILTER SET #: 25 METER CAL. FACTOR: .9976 

NOZZLE DIA, in: .3125 PRIU. FILTER #: DE-368 CLOCK TIME START: 8:45 

VENTURI NUUBER: SEC. FILTER t: BB-368 METER TIME START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.86 METER TIUE 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 

0.43 

0.68 

0.65 

0.18 

0.52 

0.61 

0.54 

0.70 

0.65 

0.31 

0.62 

0.36 

RATE UTR 
PRESSURE 
IN. E20 

1.72 

2.72 

2.60 

0.72 

2.08 

2.44 

2.16 

2.80 

2.60 

1.24 

2.48 

1.44 

GAS METER 
READING 
cu. FT. 

455.500 

460.060 

464.740 

467.210 

470.950 

475.260 

479.330 

483.960 

488.530 

491.740 

496.080 

499.520 

PIRlp 
VAC . 
IN. EG 

2.00 

3.00 

3.00 

2.00 

3.00 

3.00 

3.00 

3.50 

3.50 

2.00 

3.00 

2.00 

GAS METER 
TEMP., F 
IN OUT 

83 84 

79 83 

83 83 

85 84 

87 83 

91 83 

89 83 

88 84 

88 83 

88 82 

88 82 

88 82 

STACK 
TEHP.  

F 

181 

181 

181 

180 

177 

178 

176 

177 

176 

176 

177 

175 
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Network Environmental, Inc. 

SAHPLING TRAIN DATA 

COMPANY NAME: UONITOR SUwul COMPANY 

COMPANY LOCATION: BAY CITY, MICHIGAN 

SOURCE NAME: PULP DRYER 21 

SAUPLING STAFF: CARGILL/SMITE 

TEST DATE: 10/14/92 

SAHPLE NUUBER: 2 IMPINGER BOX #: 1 GAS METER START: 499.68 

TYPE OF TRAIN: 58 FILTER SET t: 3 METER CAL. FACTOR: .9976 

NOZZLE DIA, in: -3125 PRIM. FILTER #: DE-372 CLOCK TIME START: 9:57 

VENTURI NUMBER: SEC. FILTER #: BE-372 METER TIME START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.86 METER TIME 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 

0.54 

0.62 

0.58 

0.48 

0.44 

0.58 

0.51 

0.68 

0.62 

0.21 

0.49 

0.54 

RATE llTR 
PRESSURE 
IN. E20 

2.16 

2.48 

2.32 

1.92 

1.76 

2.32 

2.04 

2.72 

2.48 

0.84 

1.96 

2.16 

GAS METER 
READING 
cu. FT. 

503.630 

507.990 

512.240 

516.050 

519.760 

523.920 

527.870 

532.480 

536.760 

539.170 

542.970 

547.180 

PUMP 
VAC . 
IN. EG 

2.50 

3.50 

3.50 

3.00 

3.00 

3.50 

3.00 

4.00 

5.00 

2.50 

5.00 

5.00 

WLS METER 
TEMP., F 
IN OUT 

76 77 

79 78 

82 78 

84 78 

86 79 

87 79 

83 79 

86 79 

88 80 

88 80 

88 80 

91 81 

STACK 
TEMP . 
F 

178 

179 

178 

178 

177 

175 

177 

177 

178 

179 

177 

176 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COMPANY NAZIE: MONITOR SUGAR COMPANY 

COKPANY LOCATION: BAY CITY, MICHIGAN 

SOURCE NAEIE: PULP DRYER #I 

SAMPLING STAFF: CRRGILL/SMITE 

TEST DATE: 10/14/92 

SAMPLE NUMBER: 3 IMPINGER BOX #: 1 GAS METER START: 547.33 

TYPE OF TRAIN: 5B FILTER SET #: 13 METER CAL. FACTOR: .9976 

NOZZLE DIA, in: -3125 PRIM. FILTER #: DE-381 CLOCK TIME START: 11:13 

VENTURI NUUBER: SEC. FILTER #: 88-381 METER TIME START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.86 METER TIME STOP: 1 

PITOT CAL. FACTOR: -86 

VELOCITY 
PRESSURE 

PORT POINT IN. E20 

2 1 0.51 

2 0.67 

3 0.62 

4 0.22 

5 0.48 

6 0.54 

1 1 0.47 

2 0.70 

3 0.52 

4 0.51 

5 0.51 

6 0.48 

RATE MTR 
PRESSURE 
IN. E20 

2.04 

2.68 

2.48 

0.88 

1.92 

2.16 

1.88 

2.80 

2.08 

2.04 

2.04 

1.95 

GAS METER 
READING 
cu. FT. 

551.100 

555.660 

560.040 

562.760 

566.490 

570.545 

574.240 

578.810 

582.890 

586 .830 

590.810 

594.865 

PUMP 
VAC . 
IN. EG 

3.00 

4.00 

4.00 

2.50 

4.00 

4.00 

4.00 

5.00 

4.00 

4.00 

4.00 

4.00 

GAS METER 
TEMP., F 
IN OUT 

84 84 

85 83 

90 84 

93 85 

95 85 

97 85 

96 85 

96 88 

97 88 

97 89 

99 90 

100 90 

STACK 
TEMP. 
F 

17 8 

179 

180 

180 

179 

178 

179 

177 

177 

177 

176 

176 
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Network Environmental, Inc. 

ORSAT ANAtYSIS DATA 

TEST DATE: 10/14/92 COWANY NAME: MONITOR SUWLR COWANY 

COWANY LOCATION: BAY CITY, MICEIGAN 

SOURCE NAME: PULP DRYER #1 

SAMPLING STAFF: CARGILL/SMITE 

DATE OF ANALYSIS: 10/15/92 METBOD: MULTIPOINT INTEGRATED SAMPLE 

CARBON MONOXIDE PART CARBON DIOXIDE OXYGEN 
S W L  CONT RUN 

t # 

1 1 

2 

3 

2 1 

2 

3 

3 1 

2 

3 

FINAL 

3.6 

3.6 

3.6 

2.8 

3.0 

3.0 

3.0 

3.0 

3.0 

INIT. 

0.0 

0.0 

0.0 

0 . 0  

0.0 

0.0 

0.0 

0 . 0  

0.0 

% 

3.6 

3.6 

3.6 

2.8 

3.0 

3.0 

3.0 

3.0 

3.0 

FINAL 

19.0 

18.8 

19.0 

19.0 

19.0 

19.0 

19.0 

18.8 

19.0 

INIT. % 

3.6 15.4 

3.6 15.2 

3.6 15.4 

2.8 16.2 

3.0 16.0 

3.0 16.0 

3.0 16.0 

3.0 15.8 

3.0 16.0 

FINAL 

19.0 

18.8 

19.0 

19.0 

19.0 

19.0 

19.0 

18.8 

19.0 

INIT. % 

19.0 0.0 

18.8 0.0 

19.0 0.0 

19.0 0.0 

19.0 0.0 

19.0 0.0 

19.0 0.0 

18.8 0.0 

19.0 0.0 
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Network Environmental, Inc. 

LABORATORY ANALYSIS REPORT 

COKPANY NAUE: UONITOR SUGAR CO-ANY 

COUPANY LOCATION: BAY CITY, MICEIGAN 

SOURCE NAUE: PULP DRYER # l  

SAMPLING STAFF: CARGILL/SMITE 

DATE SUBMITTED TO LAB: 10/15/92  

DATE REPORTED FROU LAB: 10 /16 /92  

PARTICULATE TRAIN SAMPLE NUUEER 1 

TEST DATES 10 /14 /92  

RECEIVED BY: BJS 

CEEMIST(S): BJS 

----- PARTICULATE WEIGET GAIN, UGS.----- CAPTURED WATER 
LAB SAMPLE ALT 1 ALT 2 
IDENT . IDENT . STD . S. GEL CONDSR 
NO. HARK ANAL. GRAUS ULS . 

1 DE-368 101 .90  17 .0  5 4 0 . 0  
BE-368 14 .70  
NW-1 18-00 

TOTALS 134 .60  0.00 0.00 1 7 . 0  5 4 0 . 0  

PARTICULATE TRAIN SAMPLE NUMBER 2 

----- PARTICULATE WEIGET GAIN, UGS.----- CAPTURED WATER 
LAB SAMPLE ALT 1 ALT 2 
IDENT. IDENT. STD . S. GEL CONDSR 
NO. HARK ANAL. GRAUS ULS . 

2 DE-372 100 .70  9 . 0  4 9 0 . 0  
BE-372 15.80 
NW-2 12 .30  

TOTALS 1 2 8 . 8 0  0.00 0.00 9 . 0  4 9 0 . 0  

PARTICULATE TRAIN SAMPLE NUUEER 3 

PARTICULATE WEIGET GAIN, UGS.----- CAPTURED WATER ----- 
LAB SAMPLE ALT 1 ALT 2 
IDENT. IDENT. STD . S. GEL CONDSR 
NO. HARK ANAL. GRAMS las . 

3 DE-381 9 8 . 0 0  1 1 . 0  6 1 0 . 0  
88-381 16 .50  
Nw-3 9 . 4 0  

TOTALS 123 .90  0.00 0.00 1 1 . 0  6 1 0 . 0  
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Network Environmental, Inc. 

CALCULATION FORMULAS 

MOISTURE TRAIN CALCULATIONS: 

MI, BAROMETRIC PRESSURE, inches of nercury 

M2, DURATION OF SAMPLE, minutes 

M3, KETER CALIBRATION FACTOR 

114. AVERAGE KETER TEMPERATURE, degrees F 

M5, AVERAGE METER PRESSURE, inches of water 

M6, KETER VOLUME, ACTUAL, cubic feet 

M7. METER VOLUME, STP, cubic feet 

530 Ml + .07355 * M5 
M7 = M3 8 1(6 8 ---------- t ------------------ 

M4 + 460 29.92 

ME. LIQUID VOLUME OF WATER CONDENSED, milliliters 

M9. VAPOR VOLUME OF WATER CONDENSED, @ STP, cubic feet 

M9 = M8 * 0.0474 
M10. TOTAL GAS SAMPLED, @ STP, cubic feet 

MlO = M7 + M9 
M11. PERCENT MOISTURE 

M9 

H10 
= ----- 8 100 

EXEAUST GAS CALCULATIONS: 

G1. STACK DINENSIONS, inches 

G2. AREA OF STACK, S q U U R  feet 

3.14159 * (DIA/2)^2 
G2 (ROUND) ..................... 

144 

WIDTE 8 LENGTE 

144 
G2 (RECT.) = -_____---------- 

63. BAROMETRIC PRESSURE, inches of Mercury 

04. STATIC PRESSURE IN STACK, inches Of water 

65. STACK GAS TEMPERATURE, degrees P 

66. AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPLED 

67. PERCENT MOISTURE AT TEST LOCATION 

P13 

P14 
6 7  = ----- * 100 
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Network Environmental, Inc. 

CALCULATION FORMULAS CONTINUED 

G8. PERCENT MOISTURE BEFORE COLLECTOR 

G9. DRY WLS COMPOSITION, $02 ,  %C02, %CO, %NZ 

G10. PERCENT EXCESS AIR AT TEST LOCATION 

$02 - 0 . 5  * %CO 
. 264  %NZ - $02 + . 5  %CO 

GI0 = 100 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G l l .  DENSITY, DRY, @STP, lbs./cu. ft. 

.OB27 %02 + .1137 8 %COZ + (%CO + %NZ) .0724 
GI1 -----__-________________________________---------- 

100 

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

100 100 

6 1 3 -  DENSITY, WET, @ STACK CONDITIONS, lbs./cu. ft. 

530 6 3  + .07355 8 6 4  
6 1 3  = 612 * __________  8 __________________  

6 5  + 460 29.92 

G l 4 .  MOLECULRR WEIGBT, DRY, lbs./mole 

6 1 4  = G l l  * 386.9  

6 1 5 .  AVERAGE GAS VELOCITY, feet/minute 

6 1 6 .  STACK GAS F%OW RATE, ACFM 

6 1 6  = GZ 8 G15 

6 1 7 .  STACK GAS FLOW RATE, SCFM 

530  6 3  + .07355 * 6 4  
6 1 7  = 616  8 ----______ t __________________  

6 5  + 460 29.92 

G18. STACK GAS FLOW RATE, DRY, DSCFM 

100 - 6 7  

100 
0 1 8  = 617 8 ----______ 
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Netvork Environmental, Inc. 

CALCULATION FORMITAS CONTINUED 

PARTICULATE TRA IN CALCULATIONS: 

PI. NUMBER OF POINTS SAWLED 

P2. DURATION OF SAWLE, minutes 

P3. NOZZLE DIAMETER, inches 

P4. NOZZLE AREA, square feet 

3.14159 (P3/2)"2 

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

P5. PITOT CALIBRATION FACTOR 

P6. KETER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEWERATURE, degrees F 

P8. AVERAGE METER TEMPERATURE, degrees F 

P9. AVERAGE METER PRESSURE, inches of water 

P10. METER VOLUME, ACTUAL, cubic feet 

P11. METER VOLUME, @ STP, cubic feet 

530 63 + .07355 * P9 
p11 = p10 t p6 __________  t _________--------- 

P8 + 460 29.92 

P12. LIQUID VOL- OF WATER CONDENSED, milliliters 

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, Cubic feet 

P13 = P12 * 0.0474 
P14. TOTAL GAS SAMPLED, @ STP, Cubic feet 

P14 = P11 + P13 
P15. WEIGBT OF GAS SAWLED, DRY, pounds 

P15 = P11 Gll 

P16. WEIGET OF GAS SAMPLED, WET, pounds 

P16 = P14 * G12 
P17. PERCENT ISOKINETICS 

100 29.92 (G5 + 460) * P14 
530 (63 + .07355 64) * PZ P4 615 

pi7 = ________________________________________-- 
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Network Environmental, Inc. 

CALCULATION FORWULAS CONTINUED 

CONCENTRATION CONVERSION FACTORS: 

P18. 50 % EXCESS AIR, APER COLLECTOR 

614 + 18 * 67/(100 - 67) 
p1* = ....................................................... 

.la26 * %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 

G14 + 18 * 67/(100 - 67) 
614 + 18 68/(100 - 68) p20 .......................... 

PARTICULATE EMISSION CALCULATIONS: 

EI. TOTAL WEIGET PARTICULATE COLLECTED, grams 

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

1000 

454 * P16 
E2 = El t ____-_----- 

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 P19 

E6. GRAINS/DRY STANDARD CUBIC FOOT 

El * 7000 * 100 
454 * P14 * (100 - 67) E6 = ____________________---- 

E7. POUNDS/EOUR 

617 * G12 * 1000 * El .06 
E7 ............................. 

454 * P16 
E8. POUNDS/MILLION BTU 

E7 

CAPACITY, MM BTU/BR 
E8 = . . . . . . . . . . . . . . . . . . . . .  
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/D - /L./- 92 
I 
I Date: 

Clients: ~ J G L  SAL 
I N C O R P O R A T E D  

~ 

Pro1 No 
Pitot Traverse Data Form 

k%UTO& 

Source ~ J E Q  I Staff 6- I 1  L , 5Li~ 

Barometric Pressure, "Hg 
,I 

Stack Size, Inches 

Gas Temperature. O F  Static Pressure, " H ~ O  - I .05 

Pitot Tube 0 Standard [XI S-Type %02 o/oco2 

I 
I' 
m * I  
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1 
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Zero Point @ 
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NETWORK ENVIRONMENTAL, INC, 

Plant /&&ToQ <fiat- 

Source >&“,EL * 1 SM IT+\ 

Sample # 1 Filter Set # 25 Barometric Press 28. SL, 

b 

?TOT at.( =.  86 

Nozzle # 312g Primary Filler # bd - 3 6 Inti1  as Read 4 4 1  .9;1 
Secondary Filter # ‘ 5 Clock Meter Start 8f45 Rate Meter# -wz2 

Control Box # 30 $2 Type Train R Time Meter Start 

Condenser Box # 

0 

I MIS. H20 Cond. 54 0 Xrne Meter Stop I 
, 
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NETWORK ENVIRONMENTAL, INC, 

Plant O N X L  f-ZI3b.S 
Source b a.1 ,: p_ & I  Staff Cn R G  I LL 

- ? i i - ~ T e l = - 8 G  
Sample #A Filter Set # A Barometric Press 
Nozzle # 'ai24 Pnmary Filter# r,g - '" InitialGas Read 4 9 7 . 6 R  
Rate Meter # Secondary Filter # - ' Clock Meter Start 4: 5-F 
ControlBox # $0 7' TypeTrain 5 6  Time Meter Start 0 

26.049 

Condenser Box # I MIS. H20 Cond. 4Gd Time Meter Stop 1 



NETWORK ENVIRONMENTAL, INC, 

I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I, 

Sample # 5 Filter Set # 13 Barometric Press 2% gf5 
Nozzle # ' ?12< Primsty Finer # ''le 3 a /  IntilGasRead 54q. 33. 

Secondary Filter # a d -  381 Clock Meter Start ll:f3 
ControlBox # xofJ TypeTrain 58 lime Meter Start 0 
Rate Meter # 

Condenser Box # I MIS. H20 Cod.  b 14 Time Meter Stop I 

Port Point 

-P 

Vel 
Press 
"20 

'ump 
Vac. 

4 
a 
t' 
3- 

- 

4 

4 

Dryer# 
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Pitot t h e  calibration data .  ... 




