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INTRODUCTION
Network Envi;'onment:al,/ Inc. was retained by tile Monitor Sugar 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 emlssmns from the dryer exhaust

™~ f - . \ : 7
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
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in the study was Mr. Allan Sauer of the Momtor Sugar Company ' a
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- . EMISSION SOURCE SUMMARY )
I ) . . N o ' R ) B
STANDARD ANALYSIS ° h
~ r . \‘ - ~ .
s
COMPANY NAME: MONITOR SUGAR COMPANY . TEST DATE: 10/14/92
1
COMPANY LOCATION: BAY CITY, MICHIGAN. i .
SOURCE NAME: PULP DRYER #1. . ,
; SAMPLING STAFF: CARGILL/SMITH
STACK RADIUS, inches \ 33.0
X AREA OF STACK, sq. ft. . 23.76
' | STATIC PRESSURE IN STACK, in. B20 . 1.05-
. STACK GAS TEMPERATURE, deg. F . ' 178
- PERCENT" MOISTURE AT TEST Locailon . ‘ "37.16
- " DRY GAS COMPOSITION: % OXYGEN ‘ 15.78 -
- % CARBON DIOXIDE 3.18
% CARBON MONCXIDE _ 0.00
- > o % "NITROGEN (- A 81.04 Ve
DENSITY, WET, € STP, 1bf./cu.ft.' B 0.0646 -
MOLECULAR WEIGET, DRY, € STP, lbs./mole ©29.15
~ AVERAGE GAS VELOCITY, feet/min. . 2965
_ STACK GAS FLOW RATE: ACFM o 70440
- ~ ‘ ' -
co SCFM: _ 56311 ,
.. ' SCFM, DRY “ - 35381
EMISSIONS: ) : : . ~
LBS. -PARTICULATE/1000 LBS.-GAS, ACTUAL(l) ' 0.0619
LBS. PARTICULATE/1000 LBS. GAS, DRY(2) 0.0619
GRAINS/DSCF (4) o '“ . ...0.0445
LBS./HOUR < v ' 13.51 O
- “ A ’ . - Il
1. *ACTUAL" MEANS AT TEERE CO‘.DITIO'S FOUND AT THE BAMPLING LOCATION. -..\
2. “bRY" INCLUDES ONLY TB‘I NATURAL MNMOISTURE THAY WODLD BPE EMITTED FROM TBE
PROCESS . MOISTURE ADDED OR SUDBPTRACTED BY THE COLLECTOR IS BOT IS‘CLI’DID.

3. “WET*' INCLUDES THE MOIBSTURE AS MEASURED AT TODE BAMPLING LOCATION.'
4. "peCr' 15 UNDER TOTALLY DRY CONDITIOWS, ALL NOIBTURE REMOCVED.
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. _ SUMMARY OF PARTICULATE EMISSIONS

3 ~ - . B} 3 . P _J

COMPANY NAME: MONITOR SUGAR COMPANY . ' TEST DATE: 10/14/92

COMPANY LOCATION: BAY CITY, MICHIGAN

SOURCE NAME: PULP DRYER #1 ' e
~ -SAMPLING STAFF: CARGILL/SMITH { : < . : «
. B \\
o . ‘ o »

' SAMPLE NUMBER . 1 2 3
STANDARD ANALYSIS : - .
El. TOTAL WEIGHT COLLECTED, grams . 0.135 03129 0.124

. - . :
E2. LBS. PARTICULATE/1000 LBS. GAS, ACTUAL(1) - ~ 0.064  0.063  0.058
E3. LBS, PARTICULATE/1000 LBS. GAS, DRY(2) © . -0.064  0.063  0.058
E6. GRAINS/DSCF(4)Jh . . .. 0.046 0.044 . 0.043
*._E7. LBS./BOUR - o .. 13.98 ° 13.97  12.59

1. ‘AC'!U.II-' KEANSE AT TBE COWDITIORSE FPOUND AT THE BAMPLING LOCATION.
2. “pary? IICLIJDSS ONLY THE MATURAL MOISTUREKE THAT _WOULD BE ENITTED FROM TEE

—
FPROCESDSS . KOIBTURE IDDID OR BUBTRACTED BY TBE COLLIC’OE I8 HOT IMCLUDED.
3. *wWET!’ INCLUDES THE MNMOISTURE AS NEASBURED AT THE !AHPLIIG LOCATION.
4. *D8CF " I8 UNMDER TOTALLY DRY 'COMDITIORNGE, ALL MOIBTURE R‘IOVI‘D.
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Network Environmental,

\ - SUMMARY OF EXHAUST GAS PARAMETERS

LT

- ]

Ve ’ B A

C R -
COMPANY NAME: MONITOR SUGAR COMPANY
COMPANY LOCATION: BAY CITY, MICHIGAN
.SOURCE NAME: PULP DRYER‘#I

SAMPLING STAFF: CARGILL/SMITH

. .. «
STANDARD TEMPERATURE AND PHREESUR (BTP} = 25.92 lnohes HG,
/ .

! ;
+

7

TEST DATE: 10/14/92

\

S~
 SAMPLE NUMBER ' y 1
Gl. STACK RADIUS, inches - 33.0
G2. AREA OF STACK, sq. ft. 23.76
G3. BAROMETRIC PRESSURE, in. HG. 28.86
G4. "~ STATIC PRESSURE IN STACK, in. H20 1.05--
G5. STACK GAS TEMPERATURE, deg. F 178
G6.: AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPLED 0.711
G7. PERCENT MOISTURE AT TEST. LOCATION 37.08
G8, PERCENT MOISTURE BEFORE COLLECTOR 37.08
G9. ;DRY GAS COMPOSITION: & OXYGEN 15.33
b . % CARBON DIOXIDE 3.60
% CARBON MONOXIDE 0.00
\ , % NITROGEN N 81.07-
Gl0. PERCENT EXCESS AIR AT TEST LOCATION
DENSITY AND MOLECULAR WEIGHT OF STACK GAS: .
Gll. DRY, @ STP, lbs./cu.ft. v 0.0755
-\G12. 'WET, @ STP, lbs./cu.ft. ' 0.0647
€13.  WET, @ STACKHCONDITIANS, lbs./cu.ft. 0.0517
' Gl4:  MOLECULAR WEIGHT, DRY, @ STP, lbs./mole 29.20
G15. AVERAGE GAS VELOCITY, feet/min. 2947
STACK GAS FLOW RATE: '
G16.  STACK CONDITIONS, ACFM- . 70,027
Gl7.  STANDARD CéNDITIONS, SCFM 55,969
Gl8.  STANDARD CONDITIONS, DRY SCFM /35,21¢
\" ~ -

~N

~

2

33.0.~

23.76

", 28,86

1.05-
177

0.718

34.48
34.48
16.07

2.93 .

0.00

-~ 81.00

0.0753
 0.0653

0.0523
29.12
2962

70,367

. 56,285

36,876

!

70 deg. I

3 .
33.0 -
23.76
28.86
1.05;'
178
0.715
39.92
39.92
15.93
3.00
0.00
81.07

0.0753
0.0638
0.0510
29.13,

2985

YAl
70,925 -

ot
56,680

34,051
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- COMPANY LOCATION'

souncr. nm-nz PUI.P DRYER $#1

‘;' ,/

" COMPANY NAME: MONITOR SUGAR COMPANY ~-

BAY CITY; HICHIGAN‘3

4

SAHPLING STAFF: CARGILL/SHITH

Network Environmental,

Inc.

N
SUMMARY OF PARTICULATﬁ TRAIN PARAMETERS

TEST DATE:

PR

p
ll _ SAHPLE‘&UHBER ‘ ] 1
K P1l. NUMBER OF POINTS sgﬁmn 12
I P2. DURATION OF SAMPLE, minutes 60.00
P3. NOZZLE PIAHETER, inches . 0.313
l 2 P4. NOZZLE AREA, Bq. ft. A 0.00053
) P5. PITOT CALIBRATION FACTOR - 0;860,
l P6. METER CALIBRATION FACTOR 0.998
- i; “- P7. AVERAGE FILTER TEM?ERATURE,-geg. F 0
. . P8. AVERAGE METER TEMPERATURE, deg. F 84.7
I 7 e AVEr-tAGEquTER PRESSURE, inches of water 2.083
_ P10. METER VOLUME, ACTUAL READING, cu. ft. T 47.59
l //P11. METER VOLUME, € STP, cu.ft. 44,79
~ ., Pl2. .TLIQUID VOLUME OF WATER CONDENSED, mls. ‘ 557.0
' " P13. VAPOR VOLUME OF WATER CONDENSED, @ s'rp, cu.ft. 26.40
-~ P14. TOTAL GAS SAMPLED, € STP, cu.ft. ' 71.20
I P15. WEIGHT OF GAS SAMPLED, DRY, lba. 3.38
: Pl6. WEIGET’Qg GAS SAMPLED, WET, lbs. 4.61
I P17. PERCENT ISOKINETICS h | ' \3a.s
’ ~
g ;f’coucgumnawxon CONVERSION FACTORS:
I P18. 50 % EXCESS ATIR, AFTER COLLECTOR
“pis. 50 & EXCESS AIR, BEFORE COLLECTOR
l P20. " MOISTURE CONDITIONS BEFORE COLLECTOR \ _ L.00
g
- l"!llbll; TBMP“RI!UII AND PRESSURE (STP)] = 29. \-inn'h_ll 26, 70
i , .
I' . ) Q{ R ,.
S f \ .
II N ~ . :
. A

2
12
60.00

0.313"

0.00053
0.860
0.998

o
81.9
2.097
47.50
44.94
499.0
23.65
68.59
3.38

4.48

90.6

dag. F

10/14/92

12
60.00

" 0.313
0.00053
0.860
0.998
0

90.2
2.079
47.53
44,29
621.0
29.44
73.73
3.33
4.70
96.7

1.00

~ ./
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~ DISCUSSION OF RESULTS -~ : o - e \
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The particulate emission concentrations for the three samples were 0.084 Lbs/1000 Lbs for sample one,
0.083 Lbs/1000 Lbs for sample two, and 0.058 Lbs/1000 Lbs for sample three. The average exhaust
particulate concentratmn was 0 0619 Lbs/1000 Lbs.

~

~
~

The particulate mass emissien rates were 13.98 Lbs/Hr for sample one, 13.87 Lbs/Hr for’sample two,'nnd

12.59 Lbs/Hr for sample three. The average mass emission rate was 13.51 Lbs/Hr.
: N
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SOURCE DESCRIPTION
./ .- e
. S 6 ‘ _ \ :
The source tested was the number one'beet pulp dryer. The rotary dryer is fired by natural gas and dries
the pulp with direct contact. The pulp is fed into the dryer at the beginning of the rotary section. The
pulp is passed through the rotary dryer where most of the moisture is removed. The pa:rtmlﬂate laden

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

-

it is exhausted to the atmosphere. S
Process operating information for the day of the sampling can be found in Appendix A. -
SO . ~.

"SAMPLING AND ANALYTICAL PROTOCOL

Y . . 4 -

/

: ‘ ‘ Lo

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.

. \
Particulate ‘
The partlcu.‘late sa.mplmg and a.na.lysm were performed in accordance with MDNR Referenc¢e Method 5B
and the methods referenced therein. Three (3) samples, each sixty (60) minutes in duration, were
collected from the exhnust ‘stack. All the quahty control and quahty assurance requu-ements ‘specified in
the methods were incorporated in the samphng a.nd a.nalysm No alterations were mcorporated in the

testing or ana]yel.s Figure 1 shows a schematic of the particulate sampling train.
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Exhaust Gas Parameters . ' S

r

The exhaust gas parameters (air flow rate, temperature, moisture, and density)' were determined by
employing U.S. EPA Reference Methods 1 through 4. All the quality control and quality assurance
procedures specified in the methods were incorporated in the sampling and analy'sxs No alterations were

S

incorporated in the sampﬁng and ana]ysns . ' ) -

This report was prepared by: ) . This report was rewewed by
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APPENDIX A




Network Environmental,

PITOT TRAVERSE DATA

COMPANY NAME: MONITOR SUGAR COMPANY
COMPANY LOCATION: BAY CITY, MICHIGAN
SOURCE NAME: PULP DRYER #1

SAMPLING STAFF: CARGILL/SMITH

RUN NUMBER: 1
STACK RADIUS, in.: 33

GAS TEMPERATURE, Deg F: 170

Inc.

TEST DATE: 10/14/92

% CARBON DIOXIDE:
% OXYGEN:

% CARBON MONOXIDE:

STATIC PRESSURE, in. H20: -1.05 PITOT FACTOR: .86
BAROMETRIC PRESSURE: 28.86
POINT VELOCITY PRESSURE, INCHES OF WATER

PT. LOCATION, PORT

# INCRES - 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




Network Environmental, Inc.

SAMPLING TRAIN DATA

COMPANY NAME: MONITOR SUGAR COMPANY

COMPANY LOCATION:

BAY CITY, MICEIGAN

SOURCE NAME: PULF DRYER #1

SAMPLING STAFF:

SAMPLE NUMBER:!

TYPE OF TRAIN:

5B

NOZZLE DIA, in: .3125

VENTURI NUMBER:

CONTROL BOX #:

PORT POINT

2 1

2

3072

VELOCITY
PRESSURE
IN. H20

CARGILL/SMITH

IMPINGER BOX #:
FILTER SET #:
PRIM. FILTER #:
SEC. FILTER #:
BAROMETRIC PRESS:

PITOT CAL. FACTOR:

RATE MTR GAS METER

1

25

DE-368

BH-368

28.86

.86

PRESSURE READING VAC.
IN. H20 CuU. FT. IN. HG 1IN

1.72 455.500 2.00
2.72 460.060 3.00
2.60 464.740 3.00
0.72 467.210 2.00
2.08 470.950 3.00
2.44 475.260 3.00
2.16 479.330 3.00
2.80 483.960 3.50
2.60 488.530 3.50
1.24 491.740 2.00
2.48 496.080 3.00
1.44 495.520 2.00

TEST DATE:

10/14/92

GAS METER START:

METER CAL. FACTOR:

CLOCK TIME START:

METER TIME START:

METER TIME STOP:

83

79

83

85

87

91

89

88

88

88

88

88

PUMP GAS METER
TEMP.,

F
ouT

84

83

B3

84

83

83

83

84

83

82

82

82

STACK

TEMP.

F

181

18l

181

180

177

178

176

177

176

176

177

175

451.93

.9976

8:45

0

1
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Network Environmental, Inc.

SAMPLING TRAIN DATA

COMPANY NAME: MONITOR SUGAR COMPRNY

COMPANY LOCATION: BAY CITY, MICHIGAN

SOURCE NAME: PULP DRYER #1

SAMPLING STAFF:

SAMPLE NUMBER:

TYPE OF TRAIN:

5B

NOZZLE DIA, in: .3125

VENTURI NUMBER:

CONTROL BOX #:

PORT POINT
1 1

2

3072

VELOCITY
PRESSURE
IN. H20

0.54

CARGILL/SMITH

TEST DATE:

IMPINGER BOX #: 1 GAS METER START:
FILTER SET #: 3 METER CAL. FACTOR:
PRIM. FILTER #: DH-372 CLOCK TIME START:
SEC. FILTER #: BH-372 METER TIME START:
BAROMETRIC PRESS: 28.86 METER TIME STOP:
PITOT CAL. FACTOR: .86
RATE MTR GAS METER PUMP GAS METER STACK
PRESSURE READING VAC. TEMP., F TEMP.
IN. R20 CU. FT. IN. HG 1IN ouT F
2.16 503.630 2.50 76 77 1178
2.48 507.990 3.50 79 78 179
2.32 512.240 3.50 82 18 178
1.92 516.050 3.00 84 78 178
1.76 519.760 3.00 86 79 177
2.32 523.920 3.50 87 79 175
2.04 527.870 3.00 83 79 177
2.72 532.480 4.00 86 79 177
2.48 536.760 5.00 88 80 178
0.84 539.170 2.50 88 80 179
1.96 542.970 5.00 a8 80 177
2.16 547.180 5.00 91 81 176

10/14/92

499.68

.9976

9:57

0

1




COMPANY NAME: MONITOR SUGAR COMPANY

COMPANY LOCATION:

BAY CITY,

Network Environmental, Inc.

SAMPLING TRAIN DATA

SOURCE NRAME: PULP DRYER #1

SAMPLING STAFF: CARGILL/SMITH

SAMPLE NUMBER:
TYPE OF TRAIN:
NOZZLE DIA, in:

VENTURI NUMBER

CONTROL BOX §:

VELOCITY
PRESSURE
PORT POINT IN. H2C

2 1

5B

«3125

3072

0.51

MICHIGAN

IMPINGER BOX #: 1

FILTER SET #: 13

PRIM. FILTER #: DE-381

SEC. FILTER #: BH-381

BAROMETRIC PRESS: 28.86

PITOT CAL. FACTOR: .86

RATE MTR GAS METER

PRESSURE
IN. H20

0.88

READING VAC.

TEST DATE:

GAS METER START:

METER CAL.

CLOCK TIME

METER TIME

METER TIME

cu. FT. IN. BHG 1IN

551.100 3.00
555.660 4.00
560.040 4.00
562.760 2.50
566.490 4.00
570.545 4.00
574.240 4.00
578.810 5.00
582.890 4.00
586.830 4.00
590.810 4.00

594.865 4.00

84

85

90

93

95

97

96

96

97

97

99

PUMP GAS METER
TEMP.,

F
ouT

84

83

84

85

85

85

85

89

90

g0

FACTOR:

START:

START :

STOP:

STACK

TEMP.

F

178

179

is0

180

179

178

179

177

177

177

176

176

10/14/92

547.33

.9976

11:13

1




Network Environmental, Inc.

ORSAT ANALYSIS DATA

COMPANY NAME: MONITOR SUGAR COMPANY TEST DATE: 10/14/92
COMPANY LOCATION: BAY CITY, MICHIGAN
SOURCE NAME: PULP DRYER §1
SAMPLING STAFF: CARGILL/SMITH
DATE OF ANALYSIS: 10/15/92 METHOD: MULTIPOINT INTEGRATED SAMPLE
PART CARBON DIOXIDE OXYGEN CARBON MONOXIDE
SMPL CONT RUN
& # # FINAL INIT. 3 FINAL INIT. 2 FINAL INIT. %
1 1 1 3.6 0.0 3.6 1.0 3.6 15.4 19.0 19.0 0.0
2 3.6 0.0 3.6 18.8 3.6 15.2 18.8 is.8 0.0
3 3.6 0.0 3.6 19.0 3.6 15.4 19.0 19.0 0.0
2 2 1 2.8 0.0 2.8 19.0 2.8 16.2 19.0 19.0 0.0
2 3.0 0.0 3.0 19.0 3.0 16.0 19.0 19.0 0.0
3 3.0 0.0 3.0 19.0 3.0 16.0 19.0 18.0 0.0
3 3 1l 3.0 0.0 3.0 1%.0 3.0 16.0 19.0 19.0 ¢.0
2 3.0 0.0 3.0 18.8 3.0 15.8 18.8 lg.8 0.0
3 3.0 0.0 3.0 19.0 3.0 16.0 19.0 19.0 0.0




Network Environmental, Inc.

LABORATORY ANALYSIS REPORT

COMPANY NAME: MONITOR SUGAR COMPANY
COMPANY LOCATICN: BAY CITY, MICHIGAN
SOURCE NAME: PULP DRYER #1

SAMPLING STAFF: CARGILL/SMITH

DATE SUBMITTED TC LRB: 10/15/92

RECEIVED BY: BJS

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

PARTICULATE TRAIN SAMPLE NUMBER 1

----- PARTICULATE WEIGHT GAIN, MGS.~———-
LAB SAMPLE . ALT 1 ALT 2
IDENT. IDENT. STD.

NO. MARK ANAL.
1 DH-368 101.90
BH-368 14.70
NW-1 18.00

TOTALS 134.60 0.00 0.00

PARTICULATE TRAIN SAMPLE NUMBER 2

***** PARTICULATE WEIGHT GAIN, MGS.-----
LAB SAMPLE ALT 1 ALT 2
IDENT. IDENT. STD.

NG. MARK ANAIT..
2 DH-372 100.70
BH-372 15.80
Nw-2 12.30

TOTALS 128.80 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-381 98.00
BH-381 16.50
NW=-3 9.40
TOTALS 123.90 0.00 0.00

TEST DATE: 10/14/92

CAPTURED WATER
S. GEL CONDSR

GRAMS MLS.
17.0 540.0

17.0 540.0

CAPTURED WATER
5. GEL CONDSR

GRAMS MLS.
9.0 490.0

9.0 ~ 490.0

CAPTURED WATER
S. GEL CONDSR

GRAMS MLS.
11.0 610.0

11.0 610.0

-
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Network Environmental, Inc.

CALCULATION FORMULAS

MOISTURE TRATN CALCULATIONS:
M1. 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
Mé. METER VOLUME, ACTUAL, cubic feet

M7. METER VOLUME, STP, cubic feet

530 Ml + .07355 * M5
M7 = M3 * M6 * ~oceemecee # e - e
M4 + 460 29.92

M8. LIQUID VOLUME OF WATER CONDENSED, milliliters

MS. VAPOR VOLUME OF WATER CONDENSED, @ STP, cubic feet
M9 = M8 » 0.0474

M10. TOTAL GAS SAMPLED, @ STP, cubic feet
M10 = M7 + M9

Mll. PERCENT MOISTURE

EXHAUST GAS CAT.CULATIONS:

Gl. STACK DIMENSIONS, inches
G2. AREA OF STACK, square feet
3.14159 * (DIA/2)"2
G2 (ROUND) = =-—meecom—m—————————— -—
144
WIDTH * LENGTH
G2 (RECT.) m ==——————————————
144
G3. BAROMETRIC PRESSURE, inches of Mercury
G4. STATIC PRESSURE IN STACK, inches of water
G5. STACK GAS TEMPERATURE, degrees F
G6. AVG. SORT VELOCITY PRESSURE OF POINTS SAMPLED

G7. PERCENT MOISTURE AT TEST LOCATION
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Network Environmental, Inc.

CALCULATION FORMULAS CONTINUED

G8. PERCENT MOISTURE BEFORE COLLECTOR
G9. DRY GAS COMPOSITION, %02, %CO02, %CO, %N2
Gl0. PERCENT EXCESS AIR AT TEST LOCATION
302 - 0.5 » %CO

Gl0 = 100 * —————v - —
.264 ® ¥N2 - 302 + .5 ¢ %CO

Gll. DENRSITY, DRY, #STP, lbs./cu. ft.

Gll = ===
100
Gl2. DENSITY, WET, @STP, lbs./cu. ft.
100 - G7 G7
Gl2 = Gll * ——ee—memme + 0465 * ————o
100 100

G13. DENSITY, WET, @ STACK CONDITIONS, lbs./cu. ft.
530 G3 + .07355 = G4
Gl3 = Gl2 * ————eme——o B
G5 + 460 29.92
Gl4. MOLECULAR WEIGHT, DRY, lbsa./mole
Gl4 = G11 * 386.9

G1l5. AVERAGE GAS VELOCITY, feet/minute

1096
Gl5 = PS5 % G6 * ——————————
SQRT(G13)

Gl6. STACK GAS FLOW RATE, ACFM

Gl6 = G2 * G15
Gl7. STACK GAS FLOW RATE, SCFM

530 G3 + .07355 » G4
Gl7 = Gl6 * ~ccmm———— ¥ mmmmm——————————————
G5 + 460 29.92

Gl8. STACK GAS FLOW RATE, DRY, DSCFM

100 - @7
Gl8 = G17 * wwem—————e
100




Network Environmental, Inc.

CALCULATION FCRMULAS CONTINUED

PARTICULATE TRAIN CALCULATIONS:
Pl. NUMBER OF POINTS SAMPLED

P2. DURATION OF SAMPLE, minutes
P3. NOZZLE DIAMETER, inches
P4. NOZZILE AREA, square feet
3.14159 # (P3/2)"2

P5. PITOT CALIBRATION FACTOR
P6. METER CALIBRATION FACTOR
P7. AVERAGE FILTER TEMPERATURE, degrees F
P8. AVERAGE METER TEMPERATURE, degrees F
P9, AVERAGE METER PRESSURE, inches of water
P10. METER VOLUME, ACTUAL, cubic feet
Pll. METER VOLUME, € STP, cubic feet
530 G3 + .07335 » P9

Pl0 * P6 ® ——c—c—e—— X cmcc—ccc——————————
P8 + 460 29.92

Pll

Pl2. LIQUID VOLUME OF WATER CONDENSED, milliliters
Pl3. VAPOR VOLUME OF WATER CONDENSED, @ STP, cubic feet
P13 = P12 « 0.0474
P1l4. TOTAL GAS SAMPLED, € STP, cubic feet
Pl4 = P11 + P13
P15. WEIGHT OF GAS SAMPLED, DRY, pounds
Pl5 = Pll e Gl1
P1l6. WEIGHT OF GAS SAMPLED, WET, pounds
P16 = Pl4 * Gl2
P17. PERCENT ISOKINETICS
100 @ 29.92 e (G5 + 460) * P14

Pl = m=mememmeme e ———————————
530 ® (G3 + .07355 ® G4) * P2 ® P4 » G15




Network Environmental, Inc.

CALCULATION FORMULAS CONTINUED

CONCENTRATION CONVERSION FACTORS:

Pl8. 50 % EXCESS AIR, AFER CCLLECTOR

Gl4 + 18 G7/(1oo - G7}
Plf = ——eeeeme— e e i o e e
.1826 * $N2 - 2.0592 %oz + Gl4 + 18 = G7/(100 - G7)

P19. 50 % EXCESS AIR, BEFORE COLLECTOR
Gl4 + 18 » G7/(100 - G7)
.1826 ® N2 - 2.0592 * 202 + Gl4 + 18 ~ G8/(100 - G8)
P20. MOISTURE BEFORE COLLECTOR
Gl4 + 18 = G7/(100 - G7)
Gl4 + 18 » G8/(100 - G8B)

PARTICULATE EMISSION CAT.CULATIONS:
El. TOTAL WEIGHT PARTICULATE COLLECTED, grams
E2. LBS. PARTICULATE/1000 LBS. GAS, ACTUAL

454 = P16
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
E5 = E2 » P19
E6. GRAINS/DRY STANDARD CUBIC FOOT
El = 7000 = 100

Ef = mmmm—— e
454 * P14 * (100 - G7)

E7. POUNDS/HOUR

. Gl7 » Gl2 = 1000 » E1 » .06
El = == ——————————————
454 » Plé6

E8. POUNDS/MILLION BTU

CAPACITY, MM BTU/HR
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Date: /0 - /L/- ?Z

ENVIRONMENTAL

== aw
‘!IIIIII" iNCORPORATED

Pitot Traverse Data Form

unuws -_—
Clients: MQH ok &Ag

Proj. No.:
Plant: _MoijoR Sume,
Source: I\/Q{EQ y: Statt: _cageitl C“:l = i
Stack Size, Inches (9@" Barometric Pressure, "Hg LBRE
. Gas Temperature, °F _[ &8 Static Pressure, "H,0 _— |« 08
| Pitot Tube L] Standard  [X] S-Type %0, %C0,
- __ \
| 1z " “Velocity -
l :_ = e =| - Pressure
ol B g ;E, t S | _-,‘:HzO‘
| 70 52 1 L8 1 1
| 2% 2 /4 2 .60 2 2]
I P | 3] L¢3 3 65 3 3 \
i .55 | 4] .53 4 26 4 4 )
S¢ 30 5 .9 S o 5} 5 5
| 200 | 61 .67 6 02 6 6
7 7 7 7
l 8 8 8 8
9 9 9 9
I 10 10 10 10
l 11 1 1" 11
12 12 12 12
l 13 13 13 13
| 14 14 14 14
l =76 AP= 58
Wall Thickness
l Zerp Point
l Port Size/Type

/]

[



NETWORK ENVIRONMENTAL, INC,

Date: 10-14-92
Client: £Qu/ToR_ Susal

Piant — /(/_I_bD-[-TD‘Q sk
Source bo—géﬂ- | Staff Akl 4 S M ITH
T PHT | = o
Sample # 1 Filter Set # 2% Barometric Prass —<.8: BY
Nozzie # « 3125 Primary Filter # Dy - 367 Initial Gas Read — 421 -pq—yl
Rate Meter # — RESXD) Secondary Filter # Bl 3¢ Clock Meter Star 8- 45
Control Box # 30¢2 Type Train ___S8 Time Meter Start 2
Condenser Box # v M H,0 Cond. 540 Time Meter Stop !
Vel P Pump | Meter Temp | Stack Box
Press | Verturi Gas Meter Vac. °F Temp Temp
Pot |Point |"HoO "H,0 Reading "Hg In Out °F °F Gas Bag #
21 23 | 117 445 50 2 | Bz|84 | /81 Dryer #
Z | 8 | 244 4des-06 |3 | #7982 | 18 Notes
tamad  tsaw
2 | 65| Beeo]| ten.4q |3 | 83|93 | 8 cer.
. . ew 43}
4 |8 0-13 467.4 4 §5184 [ 180 g f};i:. HY
¢ | 52 | Zo8 | 410.95 |3 | g+ 83 | 112 venc@or
Vool | 24y | yts.50 3|83 | I
Eba oF TS
1) | Lsd | 2o | B 35 J1 89| 83| 176 w 1@ 9744 .
Z -?JQ 2:50 1 483.9¢ .:?-5+ &8 | B4 f';Lz
z
y | -3 | 1-84 ] 49114 A1 83183 | t#e f <&
e ] Hck
5 62| 2.4% | 496.08 3182 |8z| r? VaccusA
6 | 20 | 1.44 | 499. 5; 2 |88 |8a| 1ts

q4, 5q [U.Q.



NETWORK ENVIRONMENTAL, INC,

Date: /0 '/Z/'?Z

Client: dowiioae Sveae.

Plant luiomﬁ- gosak
Source bﬂi'“‘-—- B

Staff Sar.a L 4\ ST

TPTeTH | =8¢

Sample # 2 Filtar Set # i Barometric Press Z 8 8¢
Nozzle # 3175 Primary Fiter # _DH=_2 7_'72 Initial Gas Read — 49 q_' 57
Rate Meter # Secandary Filter # -1 A X =N Clock Meter Start 9. ot
Control Box # 20 ¥z Type Train __& 8 Time Meter Start &
Condenser Box # / Mis. H,0 Cond. 442 Time Meter Stop ]
Vel P Pump | Meter Temp | Stack Box
Press | Venturi Gas Meter Vac. °F Termp Temp
Pot | Point "Ho0 "Ho Reading "Hg n Out °F °F Gas Bag #
Ly syl zie | 3.2 B2 ZBES RN Dryer # 8
Z .oz | 240 co?%-99 |3-2] ¥9| 18 | 114 Notes
3| 881 232| szza |55 B2 | 118 ol toa
4 45 | a2 | 2005 2|84 148 | 48 B.p00 cof.
B @ ZOIIJ ﬁ(j
5 ?4_4_ [ ;‘/é’ é-fq.’.i:"o = 8(9 ?q FT(#' Vha:.oy\
¢ | .68\ Z.32 153392 |25]| &F| 19| 15
_Emb f-7= =T
V4 r ‘S [A.oy | SAY.RY 3 183 79 177 #’Zéw 517
2| .68 |15 | 53240 4180 | ¥ | 171
2 | 62| 248 s836.F0 s|e8|80] 198
g | 2l |ogygi£39.14  |2-5 88|80 | 119 Fiut oo
Gt =
5 |1 .49 1.9 | 542.9% 5laa|l g | 111 é.ooaw,a.
[( me-H
¢ |.s4lzio|sats | 5 |8 | 1t —
415 0. 2.
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NETWORK ENVIRONMENTAL, INC.

/U!o NTloa

Date:

O l- G2

Client: sonitof. S ueal

Plant o una
Source tDQ/EtL & | Staff <algi L é' ST
/%T H# ) = . 8¢
Sample # > Fiter Set # |3 Barometric Press A A
Nozzle # 2125 Primary Fiter# — 08" 2 &1 niial Gas Read 547 33
Rate Meter # Secondary Filter # 21— 2 TL ook Meter Start /3
Control Box # 3074 Type Train _28 Time Meter Start o
Condenser Box # [ Mis. H,0 Cond. @ /0 Time Meter Stop !
Vel P Pump| Meter Temp | Stack Box
Press | Venturi Gas Meter Vac. °F Temp Temp
Port |Point |"H2O "Ho0 Reading "Hg in Out °F °F Gas Bag #
2 |1 | .51 | 2oy 55110 e e e Oryer# 9
2 | 61 | Zpp | £55.66 s | 85|83 | I11g Notes
JIIA., Fy &
3 | eonlaap | 50008 |y 190 gy | g0 e T
oo el .
4 | .22 |p-08 | 562.% | 2519385 | i€o = 18wy
s {48 11,92 | 56%-49 4 |95 {85 | 119 frocon
¢ 154 2.1p |540.54s |4 |97 |85 | 17D
| b .47 | 1.8 | SH.24 7 19¢,85 ! 119 £ob oF Testa s
z | .90 | 28D | 578.81 51 9 | 8p 177 & 13:16
51 .52| 208 565.81 14 |9* 88| 141
g | .81 | 204 |580. B3 9 19t183| 1%
.{ - 5’ Z-O‘-l é%-ﬁé‘ 4 qq qo ‘% "TAJAI lear.
' cHECK, o.ooo;g_ﬁ
é ‘4(6 "’%— ‘594 '56 4 100 qo |1¢ & 6!:‘-”‘% Vacd um

- S GSg N SN SN DN OGNS SEN OGNS SEE GUD BUe BN GBS NN N m Wm aam
| |

4 008 <v. fi.
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CALIBRATED BY:

EERIETWORK
am /L ¥ ) §
[}

-~
PITOT TUBE IDENTIFICATIQN NUMEEAR:

B

4

Pitot tube calibration data.

osre. 18 [13 Jar

“A" SIDE CALIBAATION

!

(

AVERACE DOEVIATION = s [A QR B) =

3

T|ct-Tota ar @)

1

& pnd L3(;)
em Hz{ em H:0 DEVIATION
RUN NQ. {in, H20) (in H3Q) Cais Cats) - Cplal
! 236" | o5 .87 L O |
2 —~
.23 .35 .86 (@)
3 ° 3'3 M 3 05‘ ’ 8Q D
C, IS0z A)
? . F6 .03
"8 SI0E CALISRATION
Lpgs ez
e HzQ em H;0@ CEVIATION
RUN NG, {in. H20) {in, Hz3} Catal Catsh - CofD
1
'93 ol 3 15- 085. O
2
.23 .31 _lgsl 6O
3 23 | .35 1.851 D
Cplsiged | g )

1l

[ €, tsi0€ 8) - €, (Si0E B) |=—MusT 8E < a0t

. 86

MUsTBe <0.01






