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SUMULRY OF PARTICULATE EILISSIONS 

COUPANY NAME: MONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, MCBIGAN 

SOURCE NAUE: PULP DRYER t3 NORTE 

SAUPLING STAFF: BYRD/CARGILL 

SAMPLE NUMBER 

STANDARD ANALYSIS 

El. TOTAL WEIGHT COLLECTED, grams 

E2. LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 

E3. LBS. PARTICULATE/lOOO LBS. GAS, DRY(2) 

E6. GRAINS/DSCF(4) 

E7. LBS./BOUR- 

TEST DATE: 10/12/92 

1 2 3 

0.096- 0.095 0.103 

0.051 0.050 0.049 

0.051 0.050 0..049 

0.037 0.034 0.034 

10.64 10.21 11.00 
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Network Environmental, Inc. 

SlJUUI4RY OF EXBAUST GW PARAllETERS 

COMPANY NAUE: UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, HICBIGAN 

SOURCE NAME: PULP DRYER #3 NORTB 

SAUPLING STAFF: BYRD/CARGILG 

G1. 

G2. 

63. 

64. 

65. 

G6. 

67. 

G8. 

G9. 

G10. 

SAMPLE NUUBER 

STACK RADIUS, inches 

AREA OF STACK, sq. ft. 

BAROUETRIC PRESSURE, in. BG. 

STATIC PRESSURE IU STACK, in. 620 

STACK GAS TEMPERATURE, deg. F 

AVG. SQRT VELOCITY PReSSvRE OF POINTS SAMPL&D 

PERCENT UOISTURE AT TEST LOCATION 

PERCENT UOISTWU BEFORE COLLECTOR 

DRY GAS COUPOSITION: % OXYGEN 

% CARBON DIOXIDE 

% CARBON UONOXIDE 

% NITROCEN 

PERCENT EXCESS AIR AT TEST LOCATION 

DENSITY AND UOLECULAR WEIGET OF STACK GAS: 

Gll. DRY, @ STP, lbs./cu.ft. - 
G12. WET, @ STP,.lba./cu.ft. 

G13. WET, @ STACK CONDITIONS, Ibs../Cu.ft. 

TEST DATE: 10/12/92 

1 

33.0 

23.76 

28.75 

0.51- 

168 

0.675 

37.29 

37.29 

16.00 

2.93 

0.00 

81.07 

\ 

0.0753 

0.0645 

0.0522 

G14. UOLgCULAR WEIGBT, DRY, '@ STP, IbS./loole 29.12 

615. AVERAGE GAS VELOCITY. feet/dn. 2783 
--, 

STACK GAS PLOW RATE: 
016. STACK CONDITIONS, ACPX . 66,117 

017.. STANDARD CONDITIONS, SCPU 

018. STANDARD CONDITIONS, DRY SCPX 

2 

33.0 

23.76 

28.75 

0.51- 

165 

0.657 

33.04 

33.04 

16.40 

2.73 

0.00 

80.87 

0.0752 

0.0657 

0.0535. 

29.10 

2678 

63,616 

53,512 .- 51,804- 
33,556 34.688 

. -  . -  .. 

5 
.. 

3 

33.0 

23.76 

28.'75 ' 

0.51- 

164 

0.721 

33.90 

33.90 

16.20 

2.13 

0 . 0 0 '  

81.67 

0.0749 

0.0653 

0.0533 

29.00 

2946 

69,994 

57.097 

37,739 
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Network Environmental, Inc. 

SUUUARY OF PARTICULATE TRAIN PARAUETERS 

COMPANY NAME: MONITOR SUGAR COHPANY 

COMPANY LOCATION: BAY CITY, MCBIGAN 

SOURCE NAME: PULP DRYER 13 NORTB 

-LING STAFF: BYRD/CARGII& - 

SAUPLE "BER 

P1. NUUSER OF POINTS SAUPLED 

P2. DURATION OF SAMPLE, minutes 

P3. NOZZLE DIAUETER, inches 

P4. NOZZLE AREA, aq. ft. 

P5. PITOT CALIBRATION FACTOR 

P6. METER CALIBRATION FACTOR 

- 

P7. AVERAGE FILTER TEMPERATURE, deg. F 

Pa. AVERAGE METER TEMPERA=, deg. F 

P9. AVERAGE METER PRESSURE, inches of water ! 

P10. METER VOLWXE, ACTUAL READING, Cu.ft. 

P11. METER VOLUME, @ STP, cu.ft; 

P12. LIQUID VOLUME OF WATER CONDENSED, mls. 

P13. VAPOR VOLUME OF WATER CONDKNSED, @ STP, cu.ft. 

P14. TOTAL GAS SAUPLED, @ STP, cu.ft. 

Pli. WEIGET OF GAS -LED, DRY, fie. 

P16. WEIGET OF GAS -D, WET, IbS.  , - 
P17. PERCENT ISOKINETICS' 

TEST DATE: 10/12/92 

1 

12 

60.00 

0.309 

,0.00052 

0.860 

0.982 

0 

- 69.5 

- 1.570 
42.13 

39.93 

501.0 

23.75 

63.'68 

3.01 

4.11 

90.3 

CONCENTRATION CONVERSION FACTORS: 

P18. 50 % EXCESS AIR, APTER COLLECTOR 

P19. 50 % EXCESS AIR, BEFORE,COLGECTOR 
e- - 

- 
P20. MOISTURE CONDITIOUS BEPORE COLLECTOR r 1.00 

- 

.. .. - 

2 

12 

60.00 

0.309 

0.00052 

0.860 

0.982 

0 

70.9 

1.835 

45.09 

42.65 

444.0 

21.05 

63.70 

3.21 

4.19 

93.3 

l o  d.9. 

__  

lJ00 

3 

12 

60.00 

0~309 

0.00052 

0.860 

0.982 

0 

ii.5 

2.193 

49.35 

46.67 

505.0 

23.94 

... 70.60 

3.50 

4.61 

93.8 

-_ , 

. .  

.~ . 

1.00 

r 
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Network Environmental, Inc. 

SuxluLRY OF PARTICULATE EMISSIONS 

COKPANY NAUE: MONITOR SUGAR COMPANY TEST DATE: 10/12/92 

COKPANY LOCATION: BAY CITY, MCEIGAN 

SOURCE NAlIE: PULP DRYER 13 SOUTE 

SAMPLING\STAW: ENGELEARDT/SMTE 

SAUPLE " B E R  1 2 3 

El. TOTAL WEIGET COLGECTED, 0.102 0.117 0.111 
STANDARD ANALYSIS 

E2. LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 0.053 0.052 0.051 

E3. LBS. PARTICULATE/lOOO LBS. G I S ,  DRY(2) 0.053 0.052 0.051 

E6. GRAINS/DSCF(4) . 0.036 0.036' 0.035 

E7. LBS./EOUR 9.99 10.46 9.72 

i . 

-- 
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Network Environmentai, I ~ C .  

SulMARY OF EXBAUST GAS PARAUETERS 

COUPANY NAME: UOUITOR SUGAR COUPANY . 
COUPANY LOCATION: BAY CITY, UICBIGAN 

SOURCE NAME: PULP DRYER 13 SOUTH 

SAMPLING STAFF: ENCELBARDT/SUITH 

. - SAMPLE NUUBER 

G1. STAck RADIUS, inches 

G2. AREA OF STACK, sq. ft. 

G3. BARO~TRIC PRESSURE, in. RG. 

6 4 .  

G5. STACK GAS TEMPERATURE, deg. P 

66. AVG. SQRT VELOCITY PRBSSURE OF POINTS -LED 

67. PERCENT MOISTURE AT TEST LOCATION 

STATIC PRESSURE IN STACK, in. 820 
~ 

~ 8 .  PERCENT noIsTuRE BEFORE COLLECTOR 

G9. DRY GAS COUPOSITION: % OXYGEN 

% CARBON DIOXIDE 

% fXhI7BON MONOXIDE 

% NITROGEN 

G10. PERCENT EXCESS A I R  AT TEST LOCATION 

DENSITY AND IIOLECULAR-WEIGET OF STACK GAS: 

Gll. DRY, @ STP, Ibs./CU.ft. 

G12. WET, @ STP, Ibs./cu.ft. 

G13. WET, @ STACK CONDITIONS, Ibs./CU.ft. 

G U .  nomcuLhR WEIGET, DRY, e STP, Ibs./mole 
615. AVERAGE GAS VSUXITY, feet/min., 

STACK GAS FLOW RATE: 

616. STACK CONDITIONS, ACLCFII - 

017. STANDARD CONDITIONS, SCpll- 

G18. STANDARD CONDITIONS, DRY SCpll 

- - -- . 
- 

- 

. 
~ 

TEST DATE: 10/12/92 

~ 

'. 1 

33.0 

23.76 

28.75 

0.28- 

176. 

0;637 

33.19 

33i19 

16.80 

1.80 

0.00 

81.40 

0.0749 

0.0655 

0.0524 

28.97 

2530 

.. 
60,105 

' 48,120 

32,147 

I 

2 

33.0 

23.76 

28.75 

0.28- 

174 

0.672 

33.72 

33.72 

17.60 

1.27 

0.00 

81.13 

0.0747 

0.0652 

0.0524 

28.92 

2670 

63,439 

50,943 

33,763 

3 

33.0 

23.76 

28.75 

0.28- 

174 

0.649 

34.79 

34.79 

17.33 

1.20 

0.00 

81.47 

~ 

0.0747 

0.0649 

0.0521 

28.89 

2588 

61,475 

49,359 

32,189 



Network Environmental, Inc. 

SVIMARY OF PARTICULATE TRAIN PARAKETERS 

COMPANY NAUE: UONITOR SUGAR COKPANY 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAUE: PULP DRYER 13 SOUTE 

SAMPLING STAFF: ENGELEARDT/SUITE 

TEST DATE: 10/12/92 

SAMPLE NVllBER 1 

P1. NUMBER OF POINTS SAMPLED 12 

P2. DURATION OF SAMPLE, minutes 60.00 

P3. NOZZLE DIAUETER, inches 0.322 

P4. NOZZLE AREA, sq. ft. 0.00057 

P5.- PITOT CALIBRATION FACTOR 

P6. KETER CALIBRATION FACTOR .- 

P7. 

P8. AVERAGE lIETER TEMPERATURE, deg. F 

P9. AVERAGE KETER PRESSURE, inches Of Water 

P10. KETER VOLUKE, ACTUAL READING, CU.ft. 

P11. KETER VOLUKE, @ STP, CU.ft,' 

P12. LIQUID VOLUKE OF WATER CONDENSED, . d e .  

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, CU-ft. 

P14. TOTAL GAS SAMPLED, @ STP, CU-ft. 

P15. WEIGET OF GAS SAMPLED, DRY, lbs. 

P16. WEIGET OF GAS SAMPLED, WET, lbs. -. 

P17. PERCENT ISOKINETICS 

AVER& FILTER TEMPERATURE, deg. F 

- . .  

- 

. -. 

CONCENTRATION CONVERSION FACTORS:' ., 

P18. 50 0 EXCESS AIR, COILEgTOR ' .. -. . 

P19. 50 0 EXCESS AIR; - BEFORE COLLECTOR - , .  

. I  

~20. noIsTuRE' CONDITIONS BEFORX COLLECTOR .. - . -  
. .  

1 ~ . .  

0.830 

0.998 

- 0  

69.8 

1.903 

44.95 

43.31 

454.0 

21'.52 

64.83 

3 .-24 

4.24- 

94.3 

- 
.. 

1.00 

2 3 

12 12 

60.00 60.00 

0.322 0.322 

0.00057 0.00057 

0.830 0.830 

0.998 0.998 

0 0 

71.0 72.5 

2.583 2.408 

51.94 50.44 

50.03 40.43 

537.0 545.0 

25.45 25.83 

75.48 74.26 

3.74 3.62 

4.92 4.82 

103.7 105.3 

1.00 1.00 
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DISCUSSION OF RESULTS 

The resulting combined exhaust particulate emission concentrations for the three samples were 0.052 
LbdlOOO Lbs for sample one, 0.051 Lbd1000 Lbs for k p l e  two, and 0.050 Lbd1000 Lbs for sample three. 

The average exhaust particulate concentration was 0.051 Lbs/lOOO Lbs. 

The combined particulate mass emission rates were 2O.,M Lbs/Hr for sample MI?, 20.67 Lb#%for sample 

two, and 20.72 Lbs/Hr for sample three. The average mass emission rate was 20.68 Lbs/Hr. 

SOURCE DESCRIPTION 

The source tested was the number three beet pulp dryer. The rotary dryer is tired 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 particulate laden 
exhaust is then passed through a multiclone collector and then a d b e r  for particulate removal before 

it is exhausted to the atmosphere through the twin exhaust stacks. Each exhaust stack is equipped with 

a snubber. 

- 

~ 

Process operating information for the hay of the sampling can be found in Appendix C. 

\ 

SAMPLING AND ANALYTICAL PROTOCOL 

The sampling locations were on the twin 68 inch I.D. exhaust stacks at a distance that meets the eight 

duct diameter downstream two duct diameter qstream requirement of U.S. EPA Reference Method 1. - 
Particdate 

The particulate sampling and analysis were performed in accordance with MDNR Reference Method 5B, 
and the methods referenced therein. Three (3) samples, each &ty (60) minum in duration, were 
collected simultaneoq h m  the north and south exhausts. AU the quality control and quality-mwauce 

requimnenta spedfied in the methods were incorporated in the sampling and +. No alterations 
wereiucorporatedinthe testingoradysk. Figure 1 showaaschematicofthe particulate sampIingtrain. 

F 

- 

- 
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Filename: BEET6.WQt 
Date: 07-Dec-94 

Facility: Monitor Sugar Company 

Source: Pulp dryer 3 
Location: Bay City, Michigan 

Natural gasfired r o w  drum beet pulp dryer controlled with a multiclone and wet 
scrubber in series (two parallel stacks tollowing controls) 

Test date: Oct. 12 1992 

ircle: Production o 
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Network Environmental, Iy. 

W S S I O N  SOURCE SUWIULRY 

STANDARD ANALYSIS 

COUPANY NAME: MONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, MCBIGAN 

SOURCE NAME: PULP DRYER $3 SOUTB 

SnrrpLING STAFF: ENGELBARDT/SMITB 

STACK RADIUS, inches 

AREA OF STACK, sq. ft. 

STATIC PRESSURE IN STACK, in. 820 

STACK GAS TEUPERATURE, deg. F 

PERCENT MOISTURE AT TEST LOCATION 

DRY WLS COUPOSITION: % OXYGEN 
, % CARBON DIOXIDE 

I % CARBON MONOXIDE 

% NITROGEN 

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

MOLECULAR WEIGHT, DRY, @ S T P ,  lbs./mole 

AVERAGE GAS VELOCITY, feet/hn. - 

STACK GAS PLOW RAT: ACFM 

SCFM 

SCPM, DRY 

- 

. 

TEST DATE: 10/12/92 

33.0 

23.76 

0.28- 

174 

33.90 

17.24 

1.42 

0.00 

81.33 

0.0652 . 

28.93 

2596 , 

61673 - 

49474 

32700 

EllISSIONS : 

LBS. PARTICvLATe/1000 LBS. GAS, ACTnAc(1) 

LBS. PARTICUL&TE/1000 LBS. GAS, DRY(2) 

GRAIWS/DSCF(4) . . . 

-. - - LBS./B~UR 
i. - .  - 

0.0520 

0.0520 

0.0359 

10.06 
. .  

. . .  
. .  

.. , , 
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Network EnVirOnmental,  Inc. 

EUISSION SOURCE SuwlIARY 

STANDARD ANALYSIS 

-COMPANY NAUE: UONITOR SUGAR COMPANY TEST DATE: 10/12/92 

COMPANY LOCATION: BAY CITY, UICRIGAN 

SOURCE NAIIE: PULP DRYER #3 NORTB 

SAbPLING STAFF: BYRD/CARGILG 

STACK RADIUS, inches 

AREA OF STACK, Sq. ft. 

STATIC PRESSURE IN STACK, i n .  E20 

STACK GAS TEMPERATURE, deg. P 

PERCENT UOISTURE AT TEST LOCATION 

DRY GAS COMPOSITION: % OXYGEN 
- 

% CARBON DIOXIDE 

0 CARBON MONOXIDE 

% NITROGEN 

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

- 

~ 

~ UOLECULAR WEIGET, DRY, @ STP, IbS./lIde 

AVERAGE GAS VELOCITY, feet/dn. 

STACK GAS FLOW &TE: ACPU 

SCFU 

SCPU. DRY 

- -  

33.0 

23.76 

0.51- ,. 
166 

34.75 

16.20 

2.60 

0.00 

81.20 

0.0652 

29.07 

2802 

66576 

'54138 

35328 

- 

~~ 

. _  , 
d .  

-7 ._ 



J 
1 
1 
1 
1 
1 
I 
1 
I 
1 
1 
I 
1 
1 
I 

' I  
' I  
' I  
1 

i 

. L  - 

NETWORK ENVIRONMENTAL, INC, 
Date: 
Client: 

Plant N& r, 
source DALL. #3 A ( 2  1 Staff 

/ 

Sample # 7 " Barometric Press 

Nozzle # 

Rate Meter U Secondary Filter U ;B ' ' Cbck Meter Slarl 

Time Meter Start 

Time Meter Stop 

, 3 6 4 3  Primary Finer# DM - 37P InKi Gas Read a 
//-*e 5 - 

0 
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‘ I  
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NETWORK ENVIRONMENTAL, INC, 
Client: I 

a Filter Set # s Barometric Press 8.77 

Secondary Filter # e CbckMeterStart 

Sample # 

Nozzle # 

Rat62 Meter # 

. 3 0 9 3  Primary Filter# - 377 InliGasRead c35/. 2ar 
:3 q 
Q 
I 

. -. 
ControlBox # 3 s  c Type Train ,- Tim Meter Start 

Condenser Box # - MIS. H20 Cond. Time Meter Stop L/3 0 

1 



NETWORK ENVIRONMENTAL, INC, 
Date: /5/&/-, 
Client: 1 

sample #L Filter Set # L Barometric Press 

Condenser Box # ,-~ MIS H20 Cond ,- Time Meter Stop 

-3 f, 7 
. 3 8 4 3  Pnmary Finer # a&-- 3 75-  lntiial i as Read 0 4 6 . P C  Nozzle # 

Rate Meter # Secondary Filter # 

ControlBox # ZJ O L  5 Type Train S B  Time Meter Start 

CkxkMeterStart /? : r&' 
0 
/ 

#1=. k-6 



28.3 S Barometric Press I Filter Set # 19 
.3aa Primarymter# DH- 3 '' InWGasRead 152 ..a323 

d4LJ 

Sample It 

Nozzle# 0 

Rate Meter It 

ContmlBox # 3012. Type Train AS7 N IZ- Time Meter Start 0 
-3x6 I I  Cbck Meter Start 

Time Meter Stop 

- 
Secondary Filter It %' 

Condenser Box #.a, MIS. H,O Cod. 

Vel P Pump Meter Temp Slack Box 
Press Venturi Gas Meter Vac. .F Temp 

OF Gas Bag # I port Poird "20 "20 Reading 'Hg In out 

' I  
1 
I 

I" 
1 I I I I I I I 
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Plant /Cdnll*R ShnR - gq. c;+d , 4z- 
I .i source 5J-k Staff 

.a, Filter Set # r3 Barometric Press Sample # 

Rate Meter # 

28.7s 
/q3.b5& - r l  Nozzle# 0 . 3 a a  ~rlmary Filter# m - 7 3 Initial Gas Read 

'i Condenser Box # 

c Secondary Filer # CbckMeter Start /a: 3 q  
ControlBox # ~ y p e ~ ~ i "  nDw.R-5B Time Meter Start d 

Time Meter Stop I MIS. H,O a n d .  5 2  6 
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