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SOURCE EMISSION TESTING
< at

:

MONITOR SUGAR COMPANY
BAY CITY, 'MICHIGAN'
. " PULP DRYER #2
DATE: 10/13/92 *.
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INTRODUCTION
X %
perform a partxculate emissions comphance test on t.he number two beet pulp dryer exhaust The purpose

of the testmg was to document the particulate émissions from the dryer exhaust.
‘ -

i
4

-,

The testing was performed by R. Scott Cargill, and Bertram J. Smith of Networlk Environmenta.l, Inc. on
QOctober 13, 1992 by‘employmg Michigan Department of Natural Resources (MDNR) Method 5B. Mr.

‘operatxon. Ass1st|ng in the study was Mr. Allan Sauer of the Monitor Sugar Company.
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Network Environ\x:nén:cal, Inc. was retained by the Monitor S/Liga.r Company of Bay City, Michigan to

William Rogers Jr. of the MDNR, Air Quality Division was present to observe the testmg and source
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- SAMPLING STAFF: CARGILL/SMITH

. ~ ,
- 7 ) -
Network Environmental, Inc. - -
e ' ’ =
EMISSION SOURCE SUMMARY
— STANDARD . ANALYSIS N
- . . - ~
— o . P PR
. \( - ( L ) w
o ~ s
e . A ( \ -
. C - X ~ s .
COMPANY NAME: MONTTOR SUGAR COMPANY . N TEST DATE: 10/13/92
COMPANY LOCATION: BAY CITY, MICHIGAN  ~~ ~ - '

SOURCE NAME: PULP DRYER #2
-~

'
s

STACK RADIUS, inches~. N ' . 33.0

AREA OF STACK, sq. ft. N o | ’;3,;%

STATIC PRESSURE IN séicx,\ig. H20 | 0.98-
STACK GAS TEMPERATURE, deg. F . : 178
'PERCENT MOISTURE AT TEST LOCATION | _ 39.24
. DRY GAS cSﬁposmeON: % OXYGEN | 16.33
% CARBON DIOXIDE. 2.53

) " % CARBON MONOXIDE 0.00 T
' ) ,' % NITROGEN 4 81.13
DENSITY, WET, @ STP, 1lbs. /cu ft. . 0.0639
' MOLECULAR WEIGHT, DRY, @ STP, lbs./mole - 29.07 - -
AVERAGE GAS ﬁgLochY, feet/min.~ - 2935
ETASK GAS FLOW RATE: ACPM® S 69725
. " scem ,55343
) SCFM, DRY -0 33805
. .
- EMISSIONS: - o - '
LBS. PARTICULATE/1000 LBS. GAS, ACTUAL{l) . : 0.0614 !
) LBS. PARTICULATE/1000 LBs.)Gas, DRY(2) 0.0614 -,
. GRAINS/DSCF(4) /‘ - O 0.0452
LBS. /HOUR . : ‘ 13.09
RN ~N . )

- - ¢
1. “ACTUAL' MNEANGE AT TEE CONDITIOMNSE FOUND AY THE BANPLING LOCATION.

2. "DRY' INCLUDXE OWLY THE WATUVRAL NOIESTUREKE THAT WOULD BE ENITTED FROMN™-THE
FPROCESES . NMO'ISTURE ADDED OR SUBTRACTED BY THE COLLECTOR IE ROT IICLBDID

3. “WET" INCLUDES THE MOISTURE AP MEASURED AT YHE SAMPLING LOCATION.

4. ‘DECFrr’ IG6 UNDER %O0TALLY DRY CONDITIONS, ALL-NOJISYTDRE RENOVED.
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I‘\ Lo . - " Network Environmental, Inc.
| 7 - ST _ o ) o~ S
| ! . SUMMARY OF PARTICULATE EMISSIONS
: R
l “\ . ‘xcﬁ (\, < -
-, - COMPANY NAME: MONITOR SUGAR COMPANY ’ . TEST DATE: 10/13/92 ,
l , COMPANY LOCATION: BAY CITY, MICHIGAN . o '
- SOURCE NAME: PULP DRYER §#2 S T ,«’ v
I‘ " SAMPLING STAFF: CARGILL/SMITH - B . T ’
o SAMPLE NUMBER . ' o 1 T2 3
I ' STANDARD ANALYSIS  ~ - . '
S < £1. TOTAL WEIGHT COLLECTED, grams ' 0.125 0.125  0.126
l E2. LBS. PARTICULATE/IOOO L8s. GAS, ACTUAL{I) © . % o.061 0.063  0.060
‘ E3. LBS. PAR‘I‘ICULA‘I‘E/IOOO LBS. GAS, DRY(2) N 0.061 0.063 0.060 '
E6. GRAINS/DSCF(4) : . 0.044 0.047 0.{645 .
E7. LBS./HOUR .  12.68  13.34° 13.24 - -

N
v

- .

. ' . s
TACTUAL' MHEANS AT THE CONDITIORS FOUMND AT Iﬁ‘! BAMPLING LOCATION.
“PRY' IHNHCLUDES ONLY THE NATURAL MOISTURE THAT WOULD BE EMITTID FROM THE .
PROCESS . KROIBTOURE ADDED OR fUBTRACTED BY THE COLLECTOR If HOT INCLUODED. }f
*WET' INCLOUDES THE MOIBTURE AS MEASURED AT THE SANPLING LOCATION.
4. “DSC¥' 15 UNDER TOTALLY DRY CONDITIONS, ALL MOISTURE REMOVED. )
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Network Environmental, Inc.

-
-

SUHMARY OF EXHAUST GAS PARAMETERS

) Al -
. ~
ke ~

4 R

srqupinn TENPERATURE AND PRESEURE (BTP) e 25.92 inocbes BG,

\

[N

70 deg. F

~
'COMPANY NAME: MONITOR SUGAR COMPANY J TEST DATE: 10/13/92
COMPANY LOCATION: BAY CITY, MICHIGAN ° - - -
SOURCE. NAME : pﬁip DRYER #2 . --- ' - .
SAMPLING STAFF; CARGILL/SHITH o
R . f d 3
SAMPLE NUMBER e . _ ) 1 2 3
Gl. STACK nanxbs, inches S L 3300 3300 33.0
G2. AREA OF $TACK, 8q. ft. o 7 23.76  23.76  23.76
G3. BAROMETRIC PRESSURE, in. EG. ' 28.80 28,80  28.80
G4 STATIC PRESSURE IN STACK, in. H20 0.98-" " 0.98- 0.98-
G5. STACK GAS TEMPERATURE, deg. F- 171 ’,.,‘180 182
G6. AVG. SQORT. VELOCITY PRESSURE OF POINTS SAMPLED  _ '0;685 0.698 07726
—G7. PERCENT HOISTURE AT TEST LOCATION . - - 3&.54 39.55._~ 3§.63
’ Ga.( PERCENT HOISTURE BEFORE COLLECTOR ) 38.54 --39.55 39.63
G9. DRY GAS COMPOSITION: % OXYGEN, ;5.40 l6.60 . 16.00
a . % CARBON DIOXIDE 2.20 2.47°  2.93
7 . © % CARBON MONOXIDE 0.00 * 0.00  0.00
% NITROGEN _ 8l.40, 80.93  81.07
Gl0. PERCENT EXCEsg AIR %T &EST-LOCATION T f
. | . .
DENSITY AND MOLECULAR WEIGHT OF STACK GAS: - . .
Gll. DRY, @ STP, lbs./cu.ft. 0.0750 0.0751 0.0753
G12. WET, @ STP, lbs./cu.ft. - ‘ 0.0640 0.0638 -. 0.0639
Gl13. WET, @ STACK CONDITIONS, 1bs./cu.ft. ~ 0.0516 0.0507 - 0.0506
Gl4.  MOLECULAR WEIGHT, DRY, € STP, lbs./mole © 29002 29.07  \29.12
G15.  AVERAGE GAS VELOCITY, feet/min. . J 2842 2922 3040
STACK GAS, FLOW RATE: ‘ :
Gl6. - srncx_gonnxr:qns,'acru ' ' ; -: 67,529 .69,415 72,232
Gl7. STANDARD conuiw&oﬁs, SCFM g " 54,467 55,208 57,255
Gl8. = STANDARD CONDITIONS, DRY SCFM l ~~ . 33,475 33,31§i\ 34,565

)
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_ - B Network Environmental, Inc.
i S | -
> SUMMARY OF PARTICULATE TRAIN PARAMETERS o
.‘ - . ) , /
. .
| ‘ N o, : . - . .
I 7 COMPANY NAME: MONITOR SUGAR COMPANY' _ o TEST DATE: 10/13/92
COMPANY LOCATION: BAY CITY, MICHIGAN . < ’
l *  SOURCE NAME: PULP DRYER #2 o
_ SAMPLING STAFF: CARGILL/SMITH )
. | | | ) ) ' i r
lI SAMPLE NUMBER ~ _ _. ( 5,_ PN 1 ' 2 3
o Pl. NUMBER OF POINTS SAMPLED B - 12 12 12
l‘ P2. DURATION OF SAMPLE, minutes . g 60.00  60.00 _ 60.00 S
P3. ‘Nozziﬁ‘DIAMETEﬁ; inches h ' ' 0.;33} 0.313  0.313
l ' P4. NOZZLE AREA, sg. ft. - ; 0.00053 ,0.00053 ".0,00053
‘ P5. PITOT CALIBRATION FACTOR , 0.860  0.860  0.860
l P6. METER CALIBRATION FACTOR , ) 0.998  0.998  0.998
: P7. AVERQGE FILTER TEHPERATURE,.deg. g- ~ 0 0 ‘ 0
Lo P8. AVERAGE METER-TEMPERATURE, deg. F . . 69.7 70.6 71.1
II P9. AVERAGE METER PRESSURE, inches of water 1,963 1 1.871  2.001
’ |-, Pl0. METER VOLUME, ACTUAL READING, cu.ft. . 45.09 74278 44.98
I " pil. METER!VOLUME, @ STP, cu.ft. - - 43.54 . 41.23 . 43.32
'P12.. LIQUID VOLUME OF WATER CONDENSED, mls. '~ 576.0 569.0  600.0
l . P13. VAPOR VOLUME OF wamn\conpsu'szn, e sTP, cu.ft. 27.30  26.97  28.44
o P14. TOTAL GAS SAMPLED, @ s;P['cu.f;. 70.84  68.20  71.76
P15. WEIGHT OF GAS SAHPLED,,DRY,'lbét‘ ; 3.27  3.10 3.26
l P16. WEIGHT OF GAS SAMPLED, WET, lbs. o - 4.53 . (4.35 4.58
| P17. PERCENT ISOKINETICS 96.7 ~ 91.8 93.2
l C o - ‘ : . . )

CONCENTRATION CONVERSION PACTORS: 5
P18. 50 % EXCESS AIR, AFTER COLLECTOR

N
+
]
-

P19. 50 $ EXCESS AIR, BEFORE COLLECTOR
P20. MOISTURE CONDITIONS BEFORE COLLECTOR 1.00 1.00 1.00

. : .
AN ‘ - g ‘ \
\ BTANDARD TXIMPERATURE AND PRESEURE (STP) ='29.%2 inches BHG, 70 deg. F

N

o
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i
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. DISCUSSION 6F RESULTS * - ' v . .

‘f .
The partlculate eszsmn concentratmns for the-three samples were 0.061 Lbs/1000 Lbs for sample one,

-0.063 Lbs/1000 Lbs for sa.mp]e two, and 0.060 Lbs/1000 Lbs for. sample three The average exhaust

-~ particulate concentration was 0. 0614 Lbs/1000 Lbs.
‘ i
(.. .

. The part:culate mass emission rates were 12 68 Lbs/Hr for sample one, 18.34 Lbs/Hr for sample two, and

e -

L 13 24 Lbs/Hr for sample three.” The’ average mass emission rate was 13.09 Lbs/Hr. «

R /

-

o ’ ¢ ; g .
SOURCE DESCRIPTION ' _ e .-

" The sourcé tested was the number two beet pulp dryeér. The rotary dryer is fired by natural gas. and dries
the pulp with' direct contact The pulp is fed mto the dryer at the beginning of the rotary section. The

pulp is passed through the rotary dryer where most of the monsture is removed. The particulate laden

exhaust is then passed through a multlc]one collector and then a scrubber for particulate removal before
it is exhausted to the atmosphere

—r

-

l. .' R - . . .
- Process operating information for the day of the sampling can be found in Appendix A.

- '/-
’ i . ~

‘SAMPLING AND ANALYTICAL PROTOCOL

%

The sampling location was on the 66 inch LD. exhaust stack at a distance that meets the eight duct
diameter downstream two duct diameter upstream requirement of U.S. EPA Reference Method 1.

S~

- . - - - N ’ . ‘ ) -
‘_ -  Particulate g : o »

The ‘particulate sampling and enalysis were performed in accordance with MDNR Reference Method 5B,
and the methods referenced therem Three (3) samples, each s:xty (80) minutes Jin duratlon, were.
collected from the exhaust stack. All the quahty control and quahty assurance requirements specified in

the methods were incorporated in the sampling and analysis. No a.lteratlons were meorporated in the
testing or analysxs Figure 1 shows a schematic of the partlclﬂate sa.mphng train.
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Exhaust Gas Parameters

" The exhaust gas parameters (mr flow rate, temperature, moisture, and density) were determmed by

employmg U.S. EPA- Reference Methods 1 through 4. Al the quality control and quality assura.nce

procedures speclﬁed in the methods were incorporated in the samplmg and analysm No alterations were

incorporated in the samplmg and analysis. e " Ty N
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This report was reviewed by:

s

/StephanK.Byrd T

Thls report was prepared by:

@%ﬁ@.ﬁr ’

" David D. Engelhardt ‘

Vice President N o President '
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Network Environmental,

PITOT TRAVERSE DATA

COMPANY NAME: MONITOR SUGAR COMPANY
COMPANY LOCATION: BAY CITY, MICHIGAN
SOURCE HAME: PULP DRYER $#2

SAMPLING STAFF: CARGILL/SMITH

RUN NUMBER: 1
STACK RAPIUS, in.: a3

GAS TEMPERATURE, Deg F: 170

Inc.

TEST DATE: 10/13/92

% CARBON DIOXIDE:
% OXYGEN:

% CARBON MONOXIDE:

STATIC PRESSURE, in. H20: -.98 PITOT FACTOR: .86
BAROMETRIC PRESSURE: 28.8
POINT VELOCITY PRESSURE, INCEES OF WATER

PT. LOCATION, PORT

# INCHES 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




Network Environmental, Inc.

SAMPLING TRAIN DATA

COMPANY NAME: MONITOR SUGAR COMPANY TEST DATE: 10/13/92
COMPANY LOCATION: BAY CITY, MICHIGAN
SOURCE NAME: PULP DRYER $2

SAMPLING STAFF: CARGILL/SMITH

SAMPLE NUMBER: 1 IMPINGER BOX #: 1 GAS METER START: 301.11
TYPE OF TRAIN: 5B FILTER SET #: 29 METER CAL. FACTOR: .9976
NOZZLE DIA, in: .3125 PRIM. FILTER #: pE-374 CLOCK TIME START: 11:25
VENTURI NWUMEBER: SEC. FILTER §: BH-374 METER TIME START: O
CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.8 METER TIME STOP: 1

PITOT CAL. FACTOR: .86

VELOCITY RATE MTR GAS METER PUMP GAS METER STACK
PRESSURE PRESSURE READING VAC. TEMP., F TEMP.

PORT POINT IN. H2C IN. H20 CU. FT. IN. BG 1IN ouT F

1 1 0.53 2.15 304.870 2.50 67 67 180
2 0.52 2.05 308.810 3.00 64 66 180
3 0.21 0.84 311.450 2.50 69 67 168
4 0.62 2.50 315.280 4.50 71 67 168
5 0.76 3.07 320.250 5.50 74 67 169
6 0.57 2.31 324.450 3.50 74 67 169

2 1 0.42 1.70 327.860 3.00 75 68 170
2 0.61 2.48 332.000 4.00 72 68 168
3 0.37 1.50 335.340 3.00 74 68 169
4 0.20 0.81 337.560 2.50 74 68 170
5 0.38 1;54 341.330 3.50 75 68 170
6 0.64 2.60 346.200 5.00 75 68 170




Network Environmental, Inc.

SAMPLING TRAIN DATA

COMPANY NAME: MONITOR SUGAR COMPANY

COMPANY LOCATION: BAY CITY, MICHIGAN

SOURCE NAME: PULP DRYER #2

TEST DATE:

SAMPLING STAFF: CARGILL/SMITH
SAMPLE NUMBER: 2 IMPINGER BOX #: 1 GAS METER START:
TYPE OF TRAIN: 5B PILTER SET #: 9 METER CAL. FACTCR:
NOZZLE DIA, in: .3125 PRIM. FILTER #%: DH-379 CLOCK TIME START:
VENTURI NUMBER: SEC. FILTER §: BH-379 METER TIME START:
CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.8 METER TIME STOP:
PITOT CAL. FACTOR: .86
VELOCITY RATE MTR GAS METER PUMP GAS METER STACK
PRESSURE PRESSURE READING VAC. TEMP., F TEMP.
PORT POINT IN. H20 IN. H20 CU. FT. IN. HG IN ouT F
2 1 0.42 1.57 349.920 2.00 68 69 168
2 0.62 2.33 353.770 2.00 69 68 168
3 0.40 1.50 357.210 3.50 72 68 183
4 0.45 1.69 360.080 2.50 75 68 185
5 0.33 1.24 363.790 2.00 75 69 182
6 0.67 2.51 368.010 2.00 77 69 181
)} 1 0.56 2.10 370.860 3.50 70 69 184
2 0.42 1.57 374.220 2.50 72 68 183
3 0.21 0.78 376.720 2.00 74 68 183
4 0.64 2.40 380.870 3.00 74 68 181l
5 0.67 2.51 38B6.250 3.00 74 68 180
6 0.60 2.25 389.310 3.00 14 68 180

10/13/92

346.53

.9976

12:51

0
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Network Environmental, Inc.

SAMPLING TRAIN DATA

COMPANY NAME: MONITOR SUGAR COMPANY

COMPANY LOCATION: BAY CITY, MICHIGAN

SOURCE NAME: PULP DRYER #2

SAMPLING STAFF: CARGILL/SMITH

SAMPLE NUMBER: 3
TYPE OF TRAIN: 5B
NOZZLE DIA, in: .3125
VENTURI NUMBER:

CONTROL BOX #: 3072

VELOCITY
PRESSURE
PORT POINT IN. H20

1 1 0.60
2 0.64
3 ¢.21
4 0.62
5 0.72
6 0.64
2 1 0.47
2 0.62
3 0.33
4 0.29
5 0.63
6 0.74

IMPINGER BOX #:

FILTER SET #$:

PRIM. FILTER #:

SEC. FILTER #:

BAROMETRIC PRESS:

PITOT CAL. FACTOR:

RATE MTR GAS METER

1

21

DH-385

BH-385

28.8

.86

TEST DATE:

GAS METER START:

METER CAL.

CLOCK TIME

METER TIME

METER TIME

PRESSURE READING VAC.

IN. H20 Cu. FT. IN. HG IR
2.25 393.420  3.00 66
2.40 397.640  3.00 70
0.77 400.050  2.00 71
2.27 404.030  3.00 73
2.64 408.040  3.00 75
2.40 412.580  3.00 76
1.72 416.080  2.50 73
2.27 420.220  3.00 75
1.21 423.240 2.00 77
1.06 426.460  2.00 77
2.31 430.140  3.00 77
2.71 434.550  3.00 79

PUMP GAS METER
TEMP.,

F
ouT

66

65

66

68

67

68

69

69

69

70

70

70

FACTOR:

START:

START:

STOP:

STACK

TEMP.

F

183

18l

180

181

180

177

184

183

185

186

183

181

10/13/92

389.57

.9976

14:07

0

1



Network Environmental, Inc.

ORSAT ANALYSIS DATA

COMPANY NAME: MONITOR SUGAR COMPANY TEST DATE: 10/13/92
COMPANY LOCATION: BAY CITY, MICHIGAN
SOURCE NAME: PULP DRYER #2
SAMPLING STAFF: CARGILL/SMITH
DATE OF ANALYSIS: 10/13/92 METHCD: MULTIPOINT INTEGRATED SAMPLE
PART CARBON DIOXIDE OXYGEN CARBON MONOXIDE
SMPL CONT RUN
# # # FINAL INIT. 3 FINAL INIT. 3 FINAL INIT. %
1 1 1 2.2 0.0 2.2 18.6 2.2 16.4 18.6 18.6 0.0
2 2.2 0.0 2,2 18.6 2.2 16.4 18.6 18.6 0.0
3 2.2 0.0 2.2 18.6 2.2 16.4 18.6 18.6 0.0
2 2 1 2.4 0.0 2.4 19.0 2.4 16.6 19.0 19.0 0.0
2 2.4 0.0 2.4 19.0 2.4 16.6 19.0 19.0 0.0
3 2.6 6.0 2.6 19.2 2.6 16.6 19.2 19.2 0.0
3 3 1 2.8 0.0 2.8 18.8 2.8 16.0 18.8 18.8 0.0
2 3.0 0.0 3.0 19.0 3.0 l6.0 19.0 19.0 0.0
3 3.0 0.0 3.0 19.0 3.0 16.0 15.0 19.0 0.0




Network Environmental, Inc.

LABCRATORY ANALYSIS REPORT

COMPANY NAME: MONITOR SUGAR COMPANY
COMPANY LOCATION: BAY CITY, MICEIGAN
SOURCE NAME: PULP DRYER #2

SAMPLING STAFF: CARGILL/SMITH

DATE SUBMITTED TO LAB: 10/15/92

RECEIVED BY: BJS

DATE REPORTED FROM LAB: 10/16/92 CHEMIST(S8): BJS

PARTICULATE TRAIN SAMPLE NUMBER 1

----- PARTICULATE WEIGHT GAIN, MGS.-----
LAB SAMPLE ALT 1 ALT 2
IDENT. IDENT. STD.
NO. MARK ANAL.
1 DH-374 87.00
BH-374 14.90
NW-1 22.90
TOTALS 124.80 0.00 0.00

PARTICULATE TRAIN SAMPLE NUMBER 2

----- PARTICULATE WEIGHT GAIN, MGS.-----

LAB SAMPLE ALT 1 ALT 2
IDENT. IDENT. STD.
NO. MARK ANAL.
2 DH-379 92.30
BH-379 9.60
Nw-2 22.80
TOTALS 124.70 0.00 0.00

PARTICULATE TRAIN SAMPLE NUMBER 3

————— PARTICULATE WEIGHT GAIN, MGS,==—=-

LAB SAMPLE ALT 1 ALT 2
IDENT. IDENT. STD.
NO. MARK ANAL.
3 DH-385 104.60
BH-385 6.90
NwW-3 14.10
TOTALS 125.60 0.00 0.00

TEST DATE: 10/13/92

CAPTURED WATER
8. GEL CONDSR

GRAMS MLS.
8.0 568.0

8.0 568.0

CAPTURED WATER
5. GEL CONDSR

GRAMS MLS.
13.0 556.0

13.0 ° 556.0

CAPTURED WATER
S. GEL CONDSR

GRAMS MLS.
10.0 590.0

10.0 590.0
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Network Environmental, Inc.

CALCULATION FORMULAS'

MOISTURE TRATIN CALCULATIONS:

Ml. BAROMETRIC PRESSURE, inches of Mercury
M2, DURATION OF SAMPLE, minutes

M3. METER CALIBRATION FACTOR

M4. AVERAGE METER TEMPERATURE, degrees F
M5. AVERAGE METER PRESSURE, inches of water
M6. METER VOLUME, ACTUAL, cubic feet

M7. METER VOLUME, STP, cubic feet

530 M1 + .07355 * M5

M8. LIQUID VOLUME OF WATER CONDENSED, milliliters
M9. VAPOR VOLUME OF WATER CONDENSED, @ STP, cubic feet
M3 = M8 » 0.0474
M10. TOTAL GAS SAMPLED, @ STP, cubic feet
M10 = M7 + M9
Mll. PERCENT MOISTURE
M9

M1l = ~——— = 100
M10

EXBAUST GAS CALCULATIONS:
Gl. STACK DIMENSIONS, inches
G2. AREAR OF STACK, square feet
3.14159 * (DIA/2)"2
G2 (ROUND) = =——-—————————— -———————

WIDTH e LENGTH
G2 (RECT.) = =————————mm—ae——
G3. BAROMETRIC PRESSURE, inches of Mercury
G4. STATIC PRESSURE IR STACK, inches of water
G5. STACK GAS TEMPERATURE, degrees F
G6. AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPLED
G7. PERCENT MOISTURE AT TEST LOCATION




G8B.
G9.
G10.

Gll.

Gl2.

Gl3.

Gl4.

G15.

Gl6,

Gl7.

G18.

Network Environmental, Inc.

CALCULATION FORMULAS CONTINUED

PERCENT MOISTURE BEFORE COLLECTOR
DRY GAS COMPOSITION, %02, %CO02, %CO, %N2
PERCENT EXCESS AIR AT TEST LOCATION

£02 - 0.5 * %CO

Gl0 = 100 * ——cccmcmr e ——————————

Gll = =m—e———— e —_——
100
DENSITY, WET, @sSTP, lbs./cu. ft.
100 - a7
Gl2 = Gll * ———em—o——o + .0465 » -
100

DENSITY, WET, € STACK CONDITIONS, lbs./cu. ft.

—————— — —— ———— — —— S —

530 G3 + .07355 » G4

Gl3 = G12 * ————mm—me * cmmmwm—mm

G5 + 460 29.92

MOLECULAR WEIGHT, DRY, lbs./mole
Gl4 = G11 o 386.9
AVERAGE GAS VELOCITY, feet/minute

1096

Gl5 = P5 % G6 % —————meemne

SQRT(G13)

STACK GAS FLOW RATE, ACFM

Gl6 = G2 * G15
STACK GAS FLOW RATE, SCFM

530 G3 + .07355 ¢ G4
G17 = Gl6 @ ———mmmmmme * e
G5 + 460 29.92

STACK GAS FLOW RATE, DRY, DSCFM

Gl8 = Gl17 & ——-rmrae—e




Network Environmental, Inc.

CALCULATION FORMULAS CONTINUED

PARTICULATE TRAIN CAT.CULATIONS:

Pl.
P2.
P3.
P4.

P5.
P6.
P7.
P8,
P9.
P1l0.
Pll.

Pl2.

Pl3.

Pl4.

Pl5.

Plé.

Pl7.

NUMBER OF POINTS SAMPLED
DURATION OF SAMPLE, minutes
NOZZLE DIAMETER, inches
NOZZLE AREA, square feet
3.14159 ~ (P3/2)"2

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
Pll = P10 * P6 % —————-mmo X mmmm e ——————— ———
LIQUID VOLUME OF WATER CONDENSED, milliliters
VAPOR VOLUME OF WATER CONDENSED, € STP, cubic feet
P13 = P12 ~ 0.0474
TOTAL GAS SAMPLED, @ STP, cubic feet
Pl4 = Pll + P13
WEIGHT OF GAS SAMPLED, DRY, pounds
P15 = Pll *» Gll
WEIGHT OF GAS SAMPLED, WET, pounds
P16 = P14 » Gl2
PERCENT ISOKINETICS

530 = (G3 + .07355 = G4) = P2 * P4 * Gl5




Y N Eay an Em

Network Environmental, Inc.

CALCULATION FORMULAS CONTINUED

CONCENTRATION CONVERSION FARCTORS:

Pl8. 50 % EXCESS AIR, AFER COLLECTOR
Gl4 + 18 * G7/(100 - G7)
.1826 ® 3N2 - 2.0592 » 302 + G14 + 18 o G7/(100 - G7}
P1l9. 50 % EACESS AIR, BEFORE COLLECTOR
Gl4a + 18 = G?/(IOO - G7)

1826 « N2 - 2.0592 * %02 + G14 + 18 * G8/(100 - G8)
P20. MOISTURE BEFORE COLLECTOR
Gl4 + 18 * G7/(100 - G7)
Gl4 + 18 * G8/(100 - GB)

PARTICULATE EMISSION CALCULATIONS:

El. TOTAL WEIGHT PARTICULATE COLLECTED, grams
E2. LBS. PARTICULATE/1000 LBS. GAS, ACTUAL

E3. LBS. PARTICULATE/1000 LBS. GAS, DRY
E3 = E2 = P20

E4. LBS. PARTICULATE/1000 LBS. GAS, WET, 50% EA
E4 = E2 » P18

E5. LBS. PARTICULATE/1000 LBS. GAS, DRY, 50% EA
ES5 = E2 *x P19

E6. GRAINS/DRY STANDARD CUBIC FOOT

El * 7000 = 100

Ef = =mmemecmcecccec e — e — -
454 * P14 ® (100 - G7)
E7. POUNDS/HOUR
Gl7 * Gl2 * 1000 » E1 » .06
S 454 » 16
E8. POUNDS/MILLION BTU
E7

CAPACITY, MM BTU/HR
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Pitot Traverse Data Form

Date: /D-13- Q2.
Clients: T Jé&
Proj. No.:

Plant: %Bmfdr"/\ L/LA'JTTE)Q g\)d—#&
g

Staft. ChRgal :" S,

Source
Stack Size, Inches é("” Barometric Pressure, "Hg ZB.B
Gas Temperature, °F ’10 b 1644 Static Pressure, "H,0 _~ -98
Pitot Tube D Standard - m S-Type %0, %CO,
m,m?;:wg,fgzvn:y it V elo city'.'- .
g uure: = —-| . Pressure
n°_ . g S HzO
' 4D 1 1
Gl 2 2 2
X’ R 3 3 3
.o 4 4 4
o4 il A 12 5 5
R¥ 6 ) 6 6
7 7 7
8 8 8
9 9 9|
10 |° 10 10
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14
5= .4
Wali! Thickness
Zero Point
Port Size/Type -G




NETWORK ENVIRONMENTAL, INC,

Date: _’0"3'6)2
Client: £donNTOR SUSLR

Ty T . _ .
’1' ‘

Ptant MouiTh 2 el /GAE C'j-;/)
Source D@ge& &= = Staff <2264 d Surw
TR
Sampie # # | Filter Set # lq Barometric Press A43.%
Nozzle # 3125 Primary Fiter # 22 =3 7Y initial Gas Read =2 1. 1
Rate Meter # Secondary Filter#l"]' 37y Clock Meter Start 12 5
Control Box # 2082 Type Train _522 Time Meter Start o
CondenserBox # __L_ Mis. H,O Cond. 55673 Time Meter Stop l
Vel P Pump | Meter Temp | Stack Box
Press | Venturi Gas Meter Vac. °F Temp Temp
Pot _|Point |"H20 'HgO Reading “Hg In Out °F °F . Gas Bag #
| sz 85 | mupgr PEELELE L A0 Dryerd |
4 52| Z.05 | 398.8) 16 e 13D Noles
3| .z ] -84 3n.45 (£5]69 7] log f;coo;uﬁ,f__
= N :-.,.'-0- Ko
4 | 62| 2.en | 35.25 45| 1 | eFl /o8 e
5 | Jte| 3.0 |320.35 |55 M| et hy Siaiiaie
¢ | Y| L3 (37,45 |35 Fileg | 167
- |
211 | 42 \lpp |Zpr.ge | 2 |75 )ep 70 st or o
Z | ! |Z.48 | 332 00 4| v2] ¢8| lea += |
4 C 12:25 [y
2 | 3% | '-5p | 335. 34 S 1 #|es | 169
9 | .z0 | .8l|3z37.96 A5] 74| e8| o
Lwal zen
51.35 1 1.54] 34].33 3.5 45 1¢eB8 | 1o | cHece
0.oco co £y
¢ |+ ¢4 | Z.60 | 346.89 S |¥s5|epl 1?0 |G swHe
Vaceurm
495.09 <
. N
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NETWORK ENVIRONMENTAL, INC,

Plant %” "Lm- a.-&ﬂ_

Date:

10D-12-92

Source ‘_'J\:ﬂgge 'k- Z

statf cxesdl & S uid

TRIT 4
Sampie # A Filter Set # 9 Barometric Press Z 5 8
Nozzle # 3124 Primary Fiter # —22 3 2T ntiat Gas Read 546 - £3
Rate Meter # Secondary Filter # &4_' Clock Meter Start 15: 51
Controf Box #2352 Type Train __2E Time Meter Start 2
CondenserBox #.__1  Mis.H,0Cond. EYY/ Time Meter Stop
Vel P Pump | Meter Temp Stack Box
Press | Venturi Gas Meter Vac. °F Temp Temp
Pont  |Point J"H»0 “ngO Reading "Hg In Qut °F °F Gas Bag #
Z 1V | 4z | st | 349.98  ETESTET LS Dryer# ¢
12 | .ea|2.33| 383 7¢ |4 49168 | 08 Notes
7
2 <401 150 357,21 >3 76 66 183 /f“ii,i’ o Sl
g 451 1.69) 300.08 | 25| 15|48 | 195 @j jf;:— Hy
z | 33| 1.241363.79 |2 115169 | 182 tEak cHeck.
o | -01|z2.5] 3¢8. 0l 2 | 7# 169 [ 8
b oF JesT
. . g 0
| -80 |Z.40 |370.86 35 10169 | ey KA @ 3054
2 | .4z |1.57 137d.-583 | £.5| 22148 | B3 Fosl o
2 |z | .78 3742 2 2| 68| 153 e
.00 EU.
g4 | -0q | Z.ap | 380.6% 3 | ] 8] 18) @ sndy
i ' A ccun
5| b+ 12.5) |s86.85 | 3| #M| 9] 140
¢ | w0 |2250329.31 | 3 |4 |¢d | o
L’Zs ' ¢8 N"'q‘.-l

Cliers - rA[TRR.SOGAR.
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Plant

P{o NG iR

NETWORK ENVIRONMENTAL, INC.

Date:

/013 -92

Client; MonTor, gitraa

Source 'b_,_m«;,gﬂ—*z

statt _<aeeil d s

TV e
Sample # 3 - Fiter Set # — &/ = Barometric Press r ZE-8
T e e e ot
Control Box #___ 302 Type Train 235 Time Meter Start o .
CondenserBox # 1 . Mis H,0Cond 590 Time Meter Stop |
Vel P Pump | Meter Temp | Stack Box
| Port | Point *irzés \i?-inélgi 'iff;é'.—?f;’ _V:; “{n F Out nglp TemP Gas Bag #
| |60 | 225 1398.48 STt T—163 Dryer# ¢
2 | 44 [ 2.401 2397 64 3110 5] 18I Notes
31zl |t laoos | B 1# | G| it
1 o) 2.2H w4z |3 |13 1se ] 8 Sty
5 .78 | Z.o4| 40804 3|75 47| 10 hecum
¢ 1 .oqlap | q4z.50 |3 | 7 lsg 1#F
z |t | .qp| P2 | upeg | 2.8 ¥R 9] /84 GhorTes
2 | oz | Azt gae.22 | 3| #6| 0a| 193 675:9
3\ .22l y.21 | 42320 | Z | #7] 09| 185
4 | 29 |0l | 4z 40 | £ | 72 40| 150 il ]
5 | 63| 2.3 |y30-14 3 | {1| #o| 143 8"0?_,';‘;‘@
¢ | .| g.4 434,65 |F 29| %0 | 1q) neeord A

44.98 «u 41
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.===§E:_____, ENVIRONMENTAL
M T 1 TITTT d
NazaEs”
Pitot tube calibration data.
' & .
PITOT TUBE IDENTIFICATION NUMaER: __ 4 QaTE: /&’/13{/4{
CALIBRATZO BY: 2w
“A” SIOECALIZRATIQHN
O pd & ps}
cm Hz0 em Had DEYIATION
RUN MO, {in. HzO) {in H20) Cais) Coes) - €404
v 1.83¢ | 305 1871 .o
2 .23 .3p5 .86 @)
3 .23 " 305 ' 36 O
C,{si0¢ a) . $L 503
[ “§7SI0E CALISAATION
Logd ARTH
emt Hz0 en K30 DEVIATION
RUN NO. {in. H20! (in. H73) Calal Cag - €03
1
| 23 315 1.85 O
2 .23 .3 55 o
3 .23 35 1.5 D
Cosioem | gg o
J -—
T egin-Tta0Ra)
AVERAGE OEVIATION = (A OR 8 = 2 MUST 8E <0.01
3

Co {SIOE A) -C, (SIOE B) |——MUST 8E < Q.04

- 36






