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perform an kmission compliancestudy on the number t h e e  beet pulp dryer exhaust. The purpose of the -' *, 

. I  

-- 
. c, testing wa& to d k e n t  the particyhte emissionsffrom the dryer.exhaust. , \  

\ .  
\ , : ,  

./ 1 
\ 
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, The:testing was performed by-Stephan K Byd, R Scott.Cargi!l, David D. EGeIbardt, .~ and.Bertrq J. - ,I 
Smith of Network Environhental, Inc.'on OctoberI2,1992 by employing Michig& Depart&nt of Natural 

Resources (MDNR) Reference Method 5BiMr. William Rogers, Jr. of the MDPJR, Air Quality Division was 

present to  observe the testing-and source operation. ,Assisting in tb; study was Mr. Allan Sauer Gf the'!' 
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STANDARD ANALYSIS 

, I  
. .  . ,  

\ 

F S T  DATE: -. 10/12/92 . i. 
=COWANY NAME: MONITOR SUG+XCOMPZ& 1 

\, ., . '~, COFANY LOCATION: B\AY CITY; IUCEIGAN 

S 0 6 C E  NAME:. PULP DRYER #.3 NORTH 

' . ., ,- ;If '- , 
' 

I , . r ,' 

- , .,-. /,-. ~ . ,  - , 
. .., < .- I ,. 

I " 

-' 1, 
I' 

. 
~ 

.. 
A S A i I N G  5ir~~F: B ~ R D / ~ A R G I ~  

.. . -_ 
, 

I 

i 33.0 -~. F ,  . 
"\ 3 -~ . 

1 ,  

/ ,  I 

., 
. .  STACK RADIUS,. inches , 

AREA OF STACK, sq..'.ft. .. ~ 1 23.76 \ 

- 0.51- ,? 
. .  

~ . .  . _. , 
! ' .  , . STACK GASTEMPERATURE, deg. F <j 1'66 

c ,.. . . .) STATIC PRESSURE IN STACK, in. 820 
/ .  

--% 

.. 
- '  ., 

P E R C E N T ~ ~ O I S ~  AT TE>T LOCATION 

DRY GM COMPOSITION: ' % OXYGEN . .  
.> '. ! ,- 

! I  \ .% CARBON DIOXIDE J ,  

DENS,ITY, WE'T, @.STP, lbs./cu.ft.. , 

/ 
- . ,  1.' I \ :  ..~ 

I .. 

%- , MOLECULAR kIGHT, DRY.,<@ STP; lbs./mo?e. .,~, 
, ,  . AVERAGE GAS VELOCITY, feet/gin. ., 

I -  

.- / 
STACK WLS FLOW RATE': ACFH .- ' 

r .  , r .. 

<; - 
34.75 

16.20.-: C 
'- . .  

- 2 ' s. - 
2.60 - .y\: 

0.00 '. , 

. .  

i 
' .  - 

. ,  . .  
,f 81i20 ., - 

0.0652 

29.07; ,. ., 
' \  - ,  

2802 

- ' 66576 
. _ .  

' ,  54138 '. . 2). 
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' SullluLRY OF, PARTICFTE EMISSIONS 
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TEST DATE: 10/12/92 , ' ' COUP& NAUE: MONITpR SUGAR COUPANY ,'- 

~ 

..COMPANY LOCATION: BAY CITY, M I C E I T  ' " - f  , .  
, <- 

. I  .. ._ / 
. .  I , :  SOURCE NAUE: PIJLP..DRYER #~..NoRTE 

I 
'I, '., i ,- 

p 
'I . . 
'I 

,- I I -  t -  

. . SAMPLING STAFF:, BYRD/&GI~, , . \ I -  

- -._ / -  < 
SAMPLENUMBER . 

STANDARD ANALYSIS 
I .  , \  .. - 

- -  . -. 

.i -~ 
.I 

0.096- ~ 0,095~*' 0.103 

0.051 

0.051', ' 0.050 

I . .  I~ 

~ 1 . .  TOTAL WEIGET COLLECTED, grams .I .~ 
/ 

- 0:049 I . - 2 .  , 
0.049 

, - 0.037' 0.034( OiO34 
. ,  

0.050\ \ '-.r* EZ.\LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 

E3. .LBS. P-ARTICULA~/lOOO ,LES! Gps, DRY(Z).* ~2 

E6. GRAINS/DSCF(4) __ 
E7. LBS./EOuk\ --, 

, \i- ' ., 

, ' i  
I 

, .  
' .  --\ - -  ' 

10.64 10'.211 11;oo :-1 

J it 
'r 

. _- - , j) 
- _I '. 

. /  

i - . r- r-- . .. . - >  'i 
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. . .  COWANy'NAME: UONITOR SUGAR COI(pANy / '' 'TEST DATE: 10/12/92 

. . ,  
. _  ' c o m m  LOCATION- BAY CITY, MICHIGAN 

~- , , . ,  

I. 
I -  
I ',: 
1. .  , 
I - '  
I 
I- . 
1 . ( .  - \ .  % CARBON MONOXIDE' ~ , 0,. 00 0.00 '- 0.00 

I.:-; - . 

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

,SOURCE NAME: PULP DRYER #3_ N O R T ~  .:-: '_.I , \. 

i- 

\ .  . - -  , 

- <  ,_.. > ';, 
SAUPLING S T X P :  B&D/CARGILL . . 

. .  
< / (' \... 

. .' ' .3 , . 

'L.k:- ,:'.. . ._ 

.f 

. . _ -  i . 2" 
._  

'S&LE NUMBER 
' 1 / _  ~, 

33;O ' 33.0' 33.0 .. i . .  , .  r 
i 

G I .  .,STACK RADIUS, inches 

., GZ. -.OF STACK, sq. ft. .>  .23.76 '- 23.76 23.76 
I f . c  L 

2 8 . 7 5 '  28.75 ' 
7- 

63. -O~TRIC+PASURE, in. BG. . .- . ?,.'28.75 

6 4 .  ..STATIC PRESSuRE.IN STACK, in. E20 . 0.51- .?--0.51-.. 0.51- 

J \ ~ .  .. . 1 6 8 ,  165, --164 65: STACK GAS TEMPERATURE, deg. F ' 

.- ~ 

- _  
7 

~ r 

- .  ~ 

. .  I -  
-. -4  

i, G6. AVG. SQRT VELOCITY ,PRESSLTRE OF POINTS SAMPLED ' ~ 0.675 0 .65 j l  0.721~. 

' -67 .  PERCENT UOISTURE-AT TEST LOCATION . ; , . ~ _ ,  37.29 . 33.04, 33.90' 
I .  

,, , 

.- 'I / \ \ '_ 

37.29 'i' 33.04 33.90 i. 
I.. ~(-. . 7. ' 

.-4 
G8. PERCENT IMOISTURE BEFOFW COLLECTOR 

\ -  
,' - '16.00 16.40 16.20 

2 . 9 3 '  ' 2.73 2.13 

, '  
. .  . .! 

~ 9 .  DRY GAS COK~OSI@ON: % OXYGEN 

\ \ '\ 

% CARBON DIOXIDE j 
i 

.i , . . .',, ~. 
\ ; ,  

80.87 81.67 - 
I~, 

' ,81.07 
r ,. . . . .  ~'NITRFEN . 

$4 I_ 

- 
- 5 .  I '  

GIO. PERCENT EXCESS -AIR. AT TEST LOCATION . :' 

, ,- 
. -  . , 

/' 
DENSITY AND MOLECULAR WEIGET OF STACK -: 

_ s  a L ' 1 . '  

' f .  G l l .  DRY, @ STP, lbs./cu.ft. \I 0.075'3- 0'.0752. ' 0.~0749 
I / 

0'.0645 . 0.065i 0 .065 i  i .  ~ 

GlZ.. , '  W'T, @ SFP,. lbs./cu.ft. #, .=4. 
-. - 1  c 

0.0522 0.0535- 6.0733 '~ . 
.- . r ,  

.~ 613: 

I G14.'- YOLECULAR WEIGHT, DRY,'@ STP, lbs./mole 1 - 29.12 ! 29.10 \ ,29.00 

' 615. AVERAGE GAS d O C I T Y ,  feet/min. 'I 2783 267,E 294; 

WET, @ STACK CONDITIONS, lbs,./cu.ft. ' 
.- I . I~ 

,\ I 
\, 

. . \  

v .  r _  

,* - \ 

6' 
% 616. STACK CONDITIONS, ACFH,) \ - "  ~ L :  66,117 63,616 ;69,994 ~. 

, ,  
,.. , i - . .  

* ,./ < ~ '  , .  STACK GAS FLOW RATE: ' /  

\ \  

. -  
, 53.512 'I -5i,'8o4 . ,5 i ,o97 

%, 

617.. STAND@'CONDITIONS, SCPh : 
.. . , .  

33,556 34,688 37,739 I 

. .~ 
GIB.  STAND^ CONDITIONS;- DRY. scPn ' ( '  , 

- \  
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SUUUARY OF PARTICUYLTE k + I N  PARAHETERS . .  

, ,L2, L 
I,-, 

--, . .  . 

I .  I , ,  
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4 , ., ' , -  I 
L - 

I 
, ,  ~- \ I -  

-, 
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/' ./ 

._ 
COUPANY .NAUE: WONITOR SUGAR COIIPANY 

C O I I P ~  LOCATION: BAY &TY, UICHIGAN 

SAUPLING STAFF: BYRD/CARGILL .. 
, c' 

, ? '  , &ST DA&: 10 /12 /92  , . ,  ' 

\ ,y. 
F' , <' 

', 
5. : , '- 

I f !  . I'- 
1 . .  
1 . .  , 

. -  .. r ~ ( 1 2  ,- ~ ~ <2 1 2  ?, ,,+. 

I: 
I 

. -  
L. L c 

~ 

, '  - \ .. .C SOURCE NAUE: ,,P.puLp DRYER':#3 NORTH . 
I .  

' .  , I  

- \ - , -. ,. 
. _ .  . .  , . 

i 1 
3'  

-. 
SA?IPLE~-"BER ~~ .::. 1 2 ./ 

! 

, 
3 ' .. 2 '  

- - . > P 1 . ,  " B E R  OF POINTS SAMPLED ,:, . '' .*. 

6 0 . 0 0  ,K 6 0 . 0 0  ,'- 6 0 . 0 0  

0 .309  0 .309  LO.309." I I. 

<., I 

,0.00052 0 .00052  0 .00052 .  .,' 
L i;' 

\ 

-1. 
0 . 8 6 0  0 . 8 6 0  0 .860  

0 .982  , 0 .982  . 0 .982  

c. 
- '. 1 

i . PZ.  .. DURATION 'OF SAUPLE,' minutes,, . - 
' . -~ 

~ 3 .  NOZZLE DI-TER, inches 

~- ' P4.  NOZZLE AREA,, Sq. .ft. 
,- 

- .  1 P5.  PITOT CALIBRATION FACTOR 
/, _ -  

, I  

P6. METER &LIBRATION FACTOR ' i  ( 2  . (J . ' 

P7.  AVERAGE-'FILTER .TEMPERA*, deg. F , ri 0 0. 0 .  . ,  
~ 

1 6 9 . 5  
. - 1  

P8.-/AVERAGE UETER TEWERATURE, deg. F. 

P9.  . AVERAGE W?'ER P & S S h E ,  inch& Of water '; 
P10.  WTER VOLUKE, ACTUAL READING, CU.ft. . 4 2 . 1 3  

3 9 . 9 3  

. - , '1 .570  , 
- 1  - ,- ,- 

I 
; I 1  

I, - "  

1 - c 

I '. .: . ' 

I \ !  

,._ -2. - \. 
j- P11.  METER VOLUUE,. @ STP, .cu.&:'.,.- 

. \  

P12.  LIQUID VOLUUE OF WATER CONDENSED, mls. 5 0 1 . 0 -  

P13.  VAPOR VOLUUE OF WATER CONDENSED,. @ STP;' CU,;ft.< 
I '  

2 3 . 7 5  

63:'68 

P l 5 .  WEIGHT OF;.GAS SAMPLED; DRY, lba. 3 . 0 1  
i 

4 . 1 1  P16.  WEIGIiT- OF %ns -SAMPLED, WET, lba. xy  y. -- w: 

P17. PERCENT - ISOKINETICS' ~ r I ', SO.? 

~ - . . \  
1 

.~ \ ' -  P14.  T O T k  d SAKPLED, -@ STP, Cu.ft>- . -  
, 

\ I  i A . 
I 

- .  . , i -  
. i  

. .  
CONCENTRATION CONVERSION FACTORS': 

P18. 50 %.EXCESS AIR, AFTER COLLECTOR. -~ 

, .  

\ ~~. 

I .  

~ 1 9 .  5 0  % EXCESS AIR, BEF~RE~CO~LECTOR- . , ,, . - _  
-, 
.~ ., . 

PZO. WOISTURE CONDITIONS'BEGRE ,COLGECTOR 1 ..oo 
.. L - 

' 7 0 . 9  3 1 . 5  -. c 

. 1 . 8 3 5  '-' 2 .193 .  

'45 .09  ,49 .35  

4 2 . 6 5  4 6 . 6 7  , 
4 4 4 . 0  -505:O 

2 1 . 0 5  23i9-4 '- 

6 3 . 7 0  ., 70..60 C . 

' 3 . 2 1  3 . 5 0  

4 .19!  4 . 6 1  

9 3 . 3  9 3 . P -  

,- 

\.I 
I ( -  , 

I _  . 

\ 

)-- <- - .  

' r  , 
\ .  - 

..I 

1:oo ,~ 1.00 





c 

. ,. TEST DATE: ioiiw92 
i 

J 
. ,  

COMPANY NA!E:,MONITOR SUGAR COMPANY 

I , -\ _, -. . .. 
-. , 

~. I- COMPANY LOCATION,: BAY CITY;. MICEIGAN . .  

L I .  . 
,. - .  STACK RRDIUS, inch&/ 
\ .  

/' ~. 
r \. AREWOF STACK, sq. ft. . . -  , ~, 

~ . ?  STATIC PRESSURE IN STACK,-'in. E20 , , 
* .  .\ , \  .~ 

STACK-GAS ITEMPERAT'VRE, deg. F :, 
PERCEF MOISTURE AT TEST'LOCATION 

( 
\ ,  

I 

.. . I 

I' 
I _ "  

' .  . DRY-GAS COMPOSITION: % OXYGEN ' . 
, ,  

-6 < % W O N  DIOXIDE . ,  , 
(: I . .~ % k O N '  MONOXIDE. 

t < 
- 

% NITROGEN 

23.16 

0.28- 

( i - , , ' .  - I  

r 
a,' 174 

33'.90 . 
~1 17.24 

1.42 ~ . 

,- 0.00 

81.33 I 

I I  ~~ 

,~, 0.0652 . '  
r ,  

i ' \  
I .  

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

'2'8'. 93 - .. .?/. - 
(, 

,, - , ~ . c  , , ,  
MOLECuLAR'iuEIGET, DRY)--@ STP, lbs./mole' 

, 
2596 c' c 

, .*%. , 

AVERAGE GAS VELOCITY,. feet/min. -J ' 

1, /,' 

I 
1 
1' P , 

t \., . I L. ,' I -~ , I  

. .  _ -  . -2 ,6161,i 
, <  

I STACK GAS, PLOW RAT: ACFH ' , . .- 

. -  L \ 
I .  ~ 

,- . .  ' SCFM,., ' .& I 49414 ,. , .~ \ . ~ ,  , 
--, &, ~- 

\ 
,-> ,. 

' 32100 
~ .. - .  SCFM, DRY ' ' .  

'y I 
-., 

I 

r" - . ,  .. 
t,-.. ' c ~. ., . .  

' . '  

' ' - 
,-., , <  

. .  
CL,, 1 . >  

EMISSIONS :- . (\C /. , ; ,  4 '  

~. / . ' 
r \  - :LBS. PARTICULATFdlOOO LBS. '&AS, ACTUAL(1). 3 . ,  .0 .0520 

~ . ,_ , 
0.052_0 / '\ \ 

I r--; LBS- PARTICULATE/lOOO LBS. ;GAS;. DRY(2) 
~ GRAINS/DSCF(4) , - .. , 0.0359 t ., 

7' 



, 

Network Environmental, . .  . , Inc. ,- 

- ~. '? \ I -  , 1 A '  I i _ _ .  

I , .  
S&Y.-?F PARTICULATE EUISSIONS e.- , 

J 
,- . ,, 

.' \ 
SAUPLING, STAFF: .ENGELEARDT/SWTE - 

l' ', 
-.., ' , '  \ J .  

'1' 'I. : . 
. . r  ., '\ ,: - 

. ,. . . .  1 2 3 /-' 
.- I .., 

SAUPLE NU&ER 

STANDARD ANALYSIS, 0 .~ 
L i  

1 I . I  I -  * .  
0.102 0.117 \0.111 

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

E3. US. PARTICULA"E/lOOO~LBS. GAS, DRY(2) 0.053 0.052 0.051. , 

E6. GRAINS/DSCF(4) 

\ I- , \ . .  
EI. TOTAL WEIGEIT COLLECTED, grams v 

I I, " .- 
, < -  , ' /  . I 

-- - /  

,: % 0.036 ~!. 0.036 0.035 . ' (' 
L 

.-  

9.99 10.46 9.72 
/ 

.. 



r \  _-  . -' I .- 

Network Environmentai, Inc. 
-1' 

, 

. I .  ,. 
, .. .~ . 

. ', 

' . . 

.. . . , 
.. . .  -Y 

TEST DATE:. i o / i 2 / 9 i  ~. . , . f  . .  b 
'u. COMPANY NAEIE: UONITOR SUGAp COMPANY . 

> ,- r 
~ ~ & A N Y  LOCATION: BAY CITY, UI-CHIGAN. 

SAEI~LING STAFF: ENGELBARDT/SUITH 
. , \ 

,- 

I. 
li TI\../ '.. 

~ 

I \  c - -  . . I  

I. SOURCE NAKE: PULP DRYER t3~SOUTt i ,  

,. i c 
.. ., 

.-<Gl,. STALK RADIUS, inches' . ' 33 .0  '. 33 .0  3 3 . 0  

23 .76  2 3 . 7 6  23 .76  

2 8 . 7 5  28:75 -2E .75  

r .  - . .. '. \ 

. ,  . , 
1 \I 

y ., G2. AREALOF STACK, Sq. ft. , 
_ .  -. 

63: '  BARO&ETRIC PRESSURE,-in. HG.-. , 

G4.,_STATIC PRESSURE IN STACK, in. 1320' , 0.28-  0 . 2  8- - 0 . 2  8- 

. ,  
I 
.I , . .  

I; 
\. 1, '-- , 

I,, 
I. 
:I: c -  

I- 
I! I 

-.I 'I 

/ 

. ;, 

174 G5. STACK'GAS TEUPERATURE, deg. F 176, 174  

6 6 .  AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPFD 0 .637  0 .672  02649 

c ' , I  \ '  
,, *- '- J 

I .  33.19.' . 33.'72 3 4 . 7 9  ) ,  : ,.. \, - ~ 

\. , ./ ' 6 7 .  PERCENT- UOISTURE 'AT-!fEST LOCATION 
.~ . .  

. , .  
' 33119 33 .72  34 .79  
,-: ._' \ .~ . ~ 8 . ,  PERCEN~ UOISTURE BEFORE COI+CTOR 

I 

. .  G9. DRY GIk COhOSITION: "% OXYGEN ' 16 .80  17.60: 1 7 . 3 3  '~ 
.. 

. I  

, . 1 . 8 0  1 .27  , 1 . 2 0  t~ ) /  . . i. i,,, 
, I  . % &ON UONOXIDE -0.00 ' 0.00 . ,o.oo .' 

% CARBON DIOXIDE 
\, 

% NITROGEN . ,  . 81.4.0; 8 1 . 1 3  81 .47  .. 
'r 

-~ G~O.':PERCENT EXCESS AIR AT. TEST L'OCATION - \ .  - .! . - ,i \ -  \, , , , . ~ I ,  f - I  
-. 

' I  ,~ 
-1 

/ 

L/ 
\, -. ,/ 

DENSIT? AND MOLECZTLAR-WEIGHT OF STACK GAS: 

6 1 2 .  -WET, @ STP, lbs./CU.ft. ~ 

1 . .  . .  

~ i i  DRY,', STP, ibs./cU:ft. ~ 0.0749 0 .0747 '0:0747 . ' ' \ ,  
_- ._ i 

- 1 
- 1  % .. 0 . 0 5 2 4  .0 .0524 ~ 0 . 0 5 2 1  \ 

, .  0 . 0 6 5 5  ' 0 .0652  0 . 0 6 4 9 " ~  1: 
7 ', 

f- . C '  . 
, .. 

r 
-- , ~ i: 

6!3; .WET,\:@ STACK CONDITIONS, lbs./cu.ft. 

G14. UOLECULAR WEIGHT, DRY,'@ STP; lbs../mole .' 2 8 . 9 7  . 28.92.:  ' 2 8 . 8 9  

615: ' AVERAGE GAS VELOCfiY, feet/mh.;- 4, - . 2530  2670 .. . 2588(*-'' 

STACK GAS FLOW RATE: ' 

6 1 7 .  STANDARD CONDITIONS, 'SC& I ? 48 ,120 ' '  50 ,943  " . 4 9 , 3 5 9 .  ; 

6 1 6 .  .~ -STACK-,CONDITIONS,~ ACFM 

i .  , 

. ,  
1 .. > ~ , _i_ 

-.~ + 
\ 

- ? 

_ -  
.. 

L' ,. 

6 0 , 1 0 5  6 3 , 4 3 9 ,  61 ,475 ,  .L2,, . _  'j ,- -&. I .  i 
~ c 

. .  
c 32 ,147  33 ,763  32 189 '. .. 6 1 8 .  ST&ARD CONDITIONS, DRY SCFM 

- .  ~ I . ,  \ '. 
' . '  

,- 
S?AEDA.D 7ZmPS.Ar01= A m 0  P n Z S S 1 1 . '  ( S T P )  -'2,.,2 Anob.. i s ,  7 0  d.g. r . .  , 

. .  *) 
. ., I i' I 



J 

/ COkPANY 'NAUk :: MONITOR SUGAR COFANY 

- +  COMPANY LOULTION: BAY CITY, MICEIGAN 
_-. , -  . 

, ,. '> ' SYrrrCCE NAlk: PULP DRFR #3_SOVTE,, 

SAkPLING STAFF: ENGE?XAFW$jSMITE 
\ \ ,  

G , r ,  ._ . SAMPL!ZNUMBER , 
PI. " B E R  OF POINTS SAWU*D .\' - 6  

, - .  
L ., 

--Pz. . DURATION OF *LE, minutes 
. -  
' P3. ' NOZZLE DIMTER, inches i . I 

. .  
P4:' NOZZLE. AREA, Sq.  -ft. - I  

.- , i '  . %  ', 

P5 .I PITOT CALIBRATION FACTOR 

P6. METER CALIBRATION FACTOR 
/ 

P7.\.'AVERAGE .FILTER TEMPERAT&, deg..F 

Pg.:~AwmGE,i&R P ~ k s s u ~ ~ ;  inches' of water. ' 
P10. '\ METER VOLUME, ACTUAL READING, CU.ft. 

-- . 
P8. AVERAGE MEIETER TEMPER+VRE, deg.'P . . ' , . .  

2'' r. 
_ .  

P11. METER VOLUME, @ STP, ,CU.ft.'" , 
-3 

P12. LIQUID VOLUHE OF*WATER CONDENSED, ,mlS. . 

i 

TEST PA?: 10/12/92 

60.00 60.00 60.00 , 
0.322; 0.322 0.322 

'0.00057 O,.b0057 0.00057 

0.830 0.830 0.830 

.! 

. .  

.. .- -,:'< 0.998 0.998 . 0.998 

- .  ..,o 0 -.O 
.~ . , 

12.5 - .. 69.8 , 71.0 

- 1.903 ' 2.583 2.408 - ~ 

51.94 ' 50.44 .- -44.95 ~, 
~ 

48.43 , , -43.31 50.03 

454.0 537.0' 545.0 ' 
T ,  . -, . 

P13.,VAPOR VOLUME OF WATER CONDENSED, @ STP, Cu.ft. 2 1'. 52 25.45 25.83 

~ i 4 .  TOTAS~'GAS~:SAWI~D, i STP, cu.ft. . \  64.G'- 75.48' 74.26. 

P15. WEIGHT OF'GAS SAMPLED, DRY, -Ips. ' 3.24 3.74 3.62 

4'.24- 4:92. --4.82 

94.3 103.7 ' 105.3 

~. .. , / 

\- >) ~ 

4.. - . ., 
- - .  ... P16. WEIGET OF GAS S+UPLEb, WET, lbs. -- 

., -- . >2 
~ 1 7  .-,PERCENT ISOKINETICS 

- ,  
~ , . 1 -  

r -  I 

~ 

\ 

, 
?--% 

\ ,' CONCENTRATION CONVERSION FACTORS? 

-1 ,, :>P~B. 50 % EXCESS AIR, 'V~ZR COLLECTOR 7 , I '  
r ._ 7 __- I '. 

' '* i J -  
- 

,- x 
P19. 50 % EXCESS AIR, BEFORE COLLECTOR 

. .  : ( . - - 1  r 
\ , .  , P20. MOISTURE~CONDITIONS BEFORE COLLECTOR' . ' 1.00 1.00 1;oo 

, . 1-1 ... ( 

,I 

I 
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. .  \ .  I DISCUSSION OF 'RlkuLTs 

I -  
i - i \ 

I 

' The rFul,-- combined ,e&aust particulate emission. concentrations for the three samples were -0.052 

,; .Lbs/lOOO Lb? for saqple one, 0.051 Lbs/lOOO L6s for k p l e  two, and 0.050 Lbd1000.Lbs for sample three. 

~' The,average exhaust particu$te concentration'was 0.051 Lbd1000 Lbs. 

/ .~ . 
I ,  I 1 r .~ 

I 
A:.,,. 

(-- 7 

c -,. . .. ., . .... r- -. < /  

. I  C' 

The combined particulate mass dmission rates were 20.63 Lb& for sample one, 20.67 LbW-for  sample - 
, - ,  . .  C '  . ~ , , ' < .  

- .. .R two, and 20.n Lbs/Hr for-wple three. :The average mass emission rate was 20.68 LbdHr. 

1' . c -  (2. 

~. 
~. 

0 '  

. I  

.~ I '  
The source tested was the number three beet pulp dryer. The r o e  dryer i$ fired.by natural gas and , 
,dries the pulp with direct contact. The pulp is.fed into the dryer at the be- of the rotary section. 

The p i p  is passed through therotary dryer where most'of the moisture is removed. The particulate laden. ~ 

it is e&usted to the atmosphere through the+& exhaust s&. Each exhaust k k  is kquipped with _'* 

ascrubber. I -  

1. . , 

I 
I; 

r~ 

I 

- ', ~ 

( \  /A \ 
exhaust is then passed through a multiclone collector and then a A b b e r  for &+da te  removal &fore \ ,  I , -  

Y v f d 

JI 
' 

., <- -  

/ i,L . ' --. , ' .  

\ :  9 
. c., , '. ; '  [I. . r \  

, -  
. I  

.~ < '. _, *. 

Process operat& information for the &y of the sampling caji be foupd in.Appendix' C. . 
, , . I  ~>. , .~ . 

> L '. , \ . ,  , 
-~ ,,, I '. - 

, ' j .  \ -. j f 
u . . -  

, . \  
I 

, ~ SAMPLING AND ANALYTICAL PROTOCOL - c 

. .  
\. 

\ &'A ,. ' C Y  <, , :- , 

The-sampling locations were on.the twin Winch I.D. exhaFt stacks at a &stance that me'ets the eight 

duct diameter downstream two duA'diameter upstream requirement 0f'U.S. EPA Reference Method 1. 
\ 1 . .  I /  ', I .  __  

.I:' 
. .  - .  . c '. . 

-I - 

I1 
I 
I 
I, 
I 

I ,  . ,  
.r - :-. I 4.8 -- > . .  ._ 

x i  Parti&'te ., 

The particulate sampling and analpis were performed in accor&ce with.MDNR Refkence Method 5B, ' , : . 3 -"' 
and the.methods\referenced .there& .Three '(3) samples, e a c h ' k y  (60) minutes'in dk t ion ,  :were 

requirements specified in the methods were ,incorporped in the samp,& i d  amly&. -No alteritions 

were mco&orated in the testing or analysis. F e e  1 shows a schematic ofthe particulate +npling train. 

< <  

,' . I  

, 
collectedsimultaneously from the north e d  south e&&. AU the quality control and qualityassivance . . ' ':' I ?  

' ,. 

. - - I  \ , .  i- i 
. , 
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. I,, .I 

. Exhaust Gas Parameters . . - ,  . 

employing US. EPA aference- r. Methods 1 through 4. All t h e q d t y  control &d quality a s s m c e  
procedures,b$ied in the methodslwere incorporated h - ~ e  wimp& and analysis,No alterations'were 

. I  I' 
I' :\ I 

1; .~ 

1: - '\ " . 

, Q4Q, -- i\ -' 
-I 

The expust gas parameters (air flow .rate, temperature, moist.ure, and density) were determined by ,. I 
I I .  ,~~ '. 

- I . ~  C~ ~. 1 "I 
i , ,-  

~ , 
, incorporated in the sampling and analysis. ', 

* \ .  

\&. /> r 

-\. , x. . . -_ \ - .  j : ,  
A ,  

. .  . .  .j- - 
~. - , .  

- . .,- 
- 

.. . 
, -. .~ I- 

i~ c 
i 

( ' , -  I : 
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This report was prepared-by: . - 
- .  

. \ / . \  
', 

Step K:Byrd . -  . .  ~_ L .. ., President . .. 1 
David D. Engelhardt. 
Vice President t I- 

x 
: I ,- ( .  ' , \ ,. 

4, . .  ~. \. 
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Network Environmental, Inc. 

PITOT TRAVERSE DATA 

COUPANY NAME: UONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAUE: PULP DRYER #3 NORTB 

SAWLING STAFF: BYRD/CARGILL 

RUN NUMBER: 1 

STACK RADIUS, in. : 33 

GAS TEWERATVRE. Deg F: 205 

STATIC PRESSURE, in. 820: -.51 

BAROUETRIC PRESSURE: 28.75 

TEST DATE: 10/12/92 

% CARBON DIOXIDE: 

% OXYGEN: 

% CARBON UONOXIDE: 

PITOT FACTOR: . 8 6  

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

# INCHES 1 2 

1 2.90 0.23 0.28 

2 9.70 0.27 0.19 

3 19.47 0.31 0.18 

4 46.53 0.28 0.64 

5 56.30 0.68 0.73 

6 63.10 0.82 0.70 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COMPANY NAUE: UONITOR SUGAR COWANY 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE "E: PULP DRYER #3 NORTE 

SAMPLING STAFF: BYRD/CARGILL 

TEST DATE: 10/12/92 

SAMPLE NUMBER: 1 IWINGER BOX I: 1 GAS UETER START: 8.84 

TYPE OF TRAIN: 5B FILTER SET I: 7 METER CAL. FACTOR: -9815 

NOZZLE DIA, in: .3093 PRIM. FILTER #: DE-378 CLOCK TIUE START: ll:03 

VENTURI NUMBER: SEC. FILTER #: BE-378 UETER TIME START: 0 

CONTROL BOX #: 3065 BAROUETRIC PRESS: 28.75 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 

0.39 

0.28 

0.18 

0.76 

0.81 

0.74 

0.36 

0.23 

0.31 

0.32 

0.71 

0.71 

RATE UTR 
PRESSURE 
IN. E20 

1.27 

0.91 

0.59 

2.48 

2.64 

2.41 

1.16 

0.74 

1.00 

1.03 

2.30 

2.30 

GAS METER 
READING 
CU. FT. 

12.010 

14.810 

17.130 

21.520 

26.160 

30.652 

33.750 

36.320 

39.230 

42.200 

46.580 

50.972 

PUUP 
VAC . 
IN. EG 

4.00 

6.00 

5.50 

9.00 

8.00 

7.00 

6.00 

5.50 

6.00 

6.00 

8.00 

7.00 

GAS UETER 
TEW., F 
IN OUT 

68 67 

70 67 

70 66 

71 67 

72 67 

72 67 

71 67 

72 67 

73 67 

74 68 

74 68 

75 69 

STACK 
TEW . 
F 

171 

172 

169 

174 

172 

170 

169 

165 

165 

164 

165 

165 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COUPANY NAl4E: MONITOR SUWLR COUPANY 

COUPANY LOCATION: BAY CITY, KICEIGAN 

SOURCE NAME: PULP DRYER #3 NORTB 

SAMPLING STAFF: BYRD/CARGILL 

TEST DATE: 10/12/92 

SAMPLE -ER: 2 IWINGER BOX #: 1 GAS HETER START: 51.205 

TYPE OF TRAIN: 5B FILTER SET 8 :  5 METER CAL. FACTOR: .9815 

NOZZLE DIA, in: .3093 PRIM. FILTER #: DE-377 CLOCK TIME START: 12:34 

VENTURI NUMBER: SEC. FILTER #: BE-377 METER TIME START: 0 

CONTROL BOX #: 3065 BAROHETRIC PRESS: 28.75 HETER TIME STOP: 1 

PITOT CAL. FACTOR: .86 

VELOCITY 
PRESSURE 

PORT POINT IN. E20 

2 1 0.34 

2 0.19 

3 0.18 

4 0.65 

5 0.81 

6 0.74 

1 1 0.39 

2 0.24 

3 0.30 

4 0.30 

5 0.70 

6 0.69 

RATE HTR 
PRESSURE 
IN. E20 

1.35 

0.76 

0.72 

2.59 

3.23 

2.95 

1.55 

0.96 

1.19 

1.19 

2.79 

2.75 

GAS METER 
READING 
CU. FT. 

54.580 

57.180 

59.680 

63.990 

69.100 

73.995 

77.570 

80.500 

83.645 

86.850 

91.520 

96.292 

P U W  
VAC . 
IN. EG 

4.00 

4.50 

5.00 

7.50 

7.00 

6.00 

5.00 

3.50 

4.00 

4.00 

6.00 

6.00 

GAS METER 
TEMP., F 
IN OUT 

68 68 

70 68 

71 68 

73 68 

73 68 

75 69 

72 69 

73 68 

73 69 

75 69 

77 69 

78 70 

STACK 
TEMP. 
F 

164 

164 

165 

163 

163 

164 

166 

165 

165 

165 

165 

166 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COMPANY NAUE: UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, HICEIGAN 

SOURCE m: PULP DRYER 13 NORTE 

SAUPLING STAPF: BYRD/CARGILL 

TEST DATE: 10/12/92 

SAHPLE NUMBER: 3 IWINGER BOX #: 1 GAS METER START: 96.86 

TYPE OF TRAIN: 5B FILTER SET #: 1 METER CAL. FACTOR: .9815 

NOZZLE DIA, in: .3093 PRIU. FILTER #: DE-375 CLOCK TIME START: 13:58 

VENTURI NUMBER: SEC. FILTER #: BE-375 METER TIME START: 0 

CONTROL BOX #: 3065 BAROMETRIC PRESS: 28.75 METER T I E  STOP: 1 

PORT POINT 

2 1 

2 

3 

4 

5 

6 

1 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSrn 
IN. E20 

0.44 

0.28 

0.17 

0.80 

0.83 

0.78 

0.42 

0.43 

0.29 

0.43 

0.86 

0.88 

RATE m 
PRESSURE 
IN. E20 

1.75 

1.11 

0.67 

3.19 

3.31 

3.11 

1.67 

1.71 

1.15 

1.71 

3.43 

3.51 

PITOT CAL. FACTOR: .86 

GAS METER 
READING 
cu. FT. 

100.650 

103.720 

106.170 

111.130 

116.320 

121.352 

125.080 

128.880 

132.080 

135.800 

140.940 

146.205 

PUMP 
VAC . 
IN. EG 

4.00 

4.50 

4.00 

9.00 

9.00 

8.00 

5.50 

5.00 

4.00 

4.50 

6.00 

6.00 

GAS METER 
TEMP., F 
IN 

70 

72 

74 

75 

75 

76 

72 

72 

13 

15 

74 

73 

OUT 

70 

70 

70 

70 

70 

70 

70 

69 

69 

69 

69 

69 

STACK 
TEMP. 

F 

166 

165 

164 

165 

165 

163 

164 

164 

164 

161 

161 

160 
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Network Environmental, Inc. 

ORSAT ANALYSIS DATA 

TEST DATE: 10/12/92 COMPANY NAME: MONITOR SUGAR COMPANY 

COlIpANY LOCATION: BAY CITY, H I C B I W  

SOURCE NAME: PULP DRYER #3 NORTB 

SAUPLING STAFF: BYRD/CARGILL 

DATE OF ANALYSIS: 10/12/92 METBOD: MULTIPOINT INTEGRATED SAMPLE 

PART CARBON DIOXIDE OXYGEN CARBON MONOXIDE 
SMPL CONT RUN 

# #  # FINAL INIT. % FINAL INIT. 8 FINAL INIT. 8 

1 1 1 3.0 0.0 3 .0  19.0 3.0 16.0 19.0 19.0 0 .0  

2 2.8 0 .0  2.8 18.8 2 .8  16.0 18.8 18.8 0.0 

3 3 .0  0 .0  3 .0 19.0 3 .0  16.0 19.0 19.0 0.0 

2 2 1 2.8 0.0 2.8 19.2 2.8 16.4 19.2 19.2 0.0 

2 2.6 0.0 2.6 19.0 2.6 16.4 19.0 19.0 0.0 

3 2.8 0 .0  2.8 19.2 2.8 16.4 19.2 19.2 0.0 

3 3 1 2.0 0 .0  2 . 0  18.2 2 .0  16.2 18.2 18.2 0.0 

2 2 .4  0 .0  2.4 18.6 2.4 16.2 18.6 18.6 0.0 

3 2 . 0  0.0 2.0 18.2 2 .0  16.2 18.2 18.2 0 . 0  
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Network Environmental, Inc. 

LABORATORY ANALYSIS REPORT 

COMPANY NAME: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, MCEIGAN 

SOURCE NAME: PULP DRYER #3 NORTE 

SAUPLING STAFF: BYRD/CARGILC 

DATE SUBMITTED TO LAB: 10/14/92  RECEIVED BY: BJS 

DATE REPORTED FROM LAB: 10/14/92 CHEMIST(S): BJS 

TEST DATE: 10/12/92  

PARTICULATE TRAIN SAMPLE NUMEER 1 

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

1 DE-378 7 3 . 0 0  10 .0  4 9 1 . 0  
BE-378 4 . 3 0  
Nw-1 1 8 . 5 0  

TOTALS 9 5 . 8 0  0.00 0.00 10 .0  4 9 1 . 0  

PARTICULATE TRAIN SAMPLE NUUBER 2 

----- PARTICULATE WEIGET GAIN, BIGS.----- CAPTURED WATER 
LAB SAMPLE ALT 1 ALT 2 
IDENT . IDENT . STD . S. GEL CONDSR 
NO. llARK ANAL. GRAMS WLS . 

2 DE-377 7 2 . 0 0  1 4 . 0  4 3 0 . 0  
BE-377 9 . 5 0  
Nw-2 1 3 . 5 0  

TOTALS 9 5 . 0 0  0.00 0.00 1 4 . 0  4 3 0 . 0  

PARTICULATE TRAIN SAMPLE NUUBER 3 

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

3 DE-375 82 .60  13 .0  4 9 2 . 0  
BE-375 6 . 8 0  
Nw-3 1 3 . 5 0  

TOTALS 102 .90  0.00 0.00 1 3 . 0  4 9 2 . 0  
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Network Environmental, Inc. 

PITOT TRAVERSE DATA 

COUPANY NAME: UONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, UICHIGAN 

SOURCE NAUE: PULP DRYER #3 SOUTH 

SAK€'LING STAFF: ENGELEARDT/SMITH 

RUN NUMBER: 1 

STACK RADIUS, in.: 33 

GAS TEUPERATURE, Deg F: 185 

STATIC PRESSURE, in. H20: - .28  

BAROMETRIC PRESSURE : 28.75 

TEST DATE: 10/12/92 

% CARBON DIOXIDE: 

% OXYGEN: 

% CARBON UONOXIDE: 

PITOT FACTOR: .83 

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

# INCEES 1 2 

1 2.90 0.34 0.47 

2 9.70 0.50 0.52 

3 19.47 0.43 0.12 

4 46.53 0.22 0.54 

5 56.30 0.48 0.58 

6 63.10 0.70 0.60 
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Network Environmental, Inc. 

SAWLING 'SRAIN DATA 

COWANY N m :  MONITOR SUGAR COMPANY 

COWANY LOCATION: BAY CITY, MICHIGAN 

SOURCE NAUE: PULP DRYER 13 SOUTE 

SAMPLING STAFF: ENGELEARDT/SMITE 

SAMPLE NUMBER: 1 

TYPE OF TRAIN: 58 

NOZZLE DIA, in: .322 

VENTURI NUMBER: 

CONTROL BOX #: 3072 

PORT POINT 

2 1 

2 

3 

4 

5 

6 

1 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSURE 
IN. E20 

0.48 

0.50 

0.12 

0.35 

0.47 

0.50 

0.43 

0.55 

0.38 

0.30 

0.41 

0.50 

TEST DATE: 10/12/92 

IWINGER BOX #: 2 GAS METER START: 152.288 

FILTER SET #: 19 METER CAL. FACTOR: .9976 

PRIM. FILTER #: DE-386 CLOCK TIME START: 11:03 

SEC. FILTER #: BE-386 METER TIME START: 0 

BAROMJ3TRIC PRESS: 28.75 METER TIME STOP: 1 

PITOT CAL. FACTOR: .83 

RATE MTR 
PRESSURF, 
IN. E20 

2.18 

2.27 

0.55 

1.60 

2.15 

2.28 

1.96 

2.51 

1.75 

1.39 

1.89 

2.31 

GAS METER 
READING 
CU. FT. 

156.280 

160.380 

162.640 

166.010 

169.960 

174.155 

177.940 

182.310 

185.990 

189.280 

193.070 

197.235 

PUMP GAS METER 
VAC . 
IN. EG 

2.50 

3.50 

2.00 

4.00 

4.00 

5.00 

3.50 

4.50 

3.50 

3.00 

3.50 

4.50 

TEMP., F 
IN 

68 

69 

71 

71 

72 

72 

71 

72 

73 

74 

74 

74 

OUT 

68 

67 

67 

67 

67 

68 

68 

68 

68 

69 

69 

69 

STACK 
TEWP. 
F 

179 

177 

177 

177 

176 

178 

177 

178 

174 

17 1 

173 

17 1 
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Network Environmental, Inc. 

SAUPLING TRAIN DATA 

COUPANY NAME: UONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, UIC6IGAN 

SOURCE NAME: PULP DRYER (3 SOWTB 

SAMPLING STAFF: ENGELBARDT/SUITB 

TEST DATE: 10/12/92 

SAMPLE NUMBER: 2 IUPINGER BOX 8 :  2 GAS UETER START: 197.656 

TYPE OF TRAIN: 5B FILTER SET 8 :  17 METER CAL. FACTOR: -9976 

NOZZLE DIA, in: .322 PRIU. FILTER #: DE-383 CLOCK TIME START: 12:34 

VENTURI NLTIIBER: SEC. FILTER I :  88-383 METER TIME START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 28.75 UETER TIUE STOP: 1 

PITOT CAL. FACTOR: -83 

PORT POINT 

1 1 

2 

3 

4 

5 

6 

2 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSURE 
IN. 620 

0.38 

0.55 

0.41 

0.27 

0.69 

0.51 

0.56 

0.52 

0.13 

0.40 

0.63 

0.55 

RATE XTR 
PRESSURE 
IN. 620 

2.10 

3.02 

2.25 

1.49 

3.85 

2.85 

3.08 

2.86 

0.72 

2.21 

3.50 

3.07 

GAS METER 
READING 
CU. FT. 

201.590 

206.320 

210.540 

213.970 

219.100 

223.850 

228.580 

233.220 

235.700 

239.650 

244.730 

249.598 

PUHP 
VAC . 
IN. 6G 

2.50 

4.00 

3.50 

3.00 

4.50 

4.00 

4.00 

6.00 

4.50 

8.00 

8.50 

8.00 

GAS mTER 
TEUP., F 
IN OUT 

70 70 

70 69 

72 69 

73 69 

73 69 

74 69 

72 69 

72 69 

72 69 

73 70 

74 70 

77 70 

STACK 
TEW . 
F 

173 

177 

178 

176 

168 

168 

177 

176 

174 

174 

172 

172 
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Network Environmental, Inc. 

SAMPLING TRAIN DATA 

COMPANY NAME: UONITOR SUGAR COUPANY 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAUE: PULP DRYER 1 3  SOUTH 

SAMPLING STAFF: ENGELBRRDT/SUITE 

TEST DATE: 10 /12 /92  

SAMPLE NUUBER: 3 IMPINGER BOX f :  2 GAS METER START: 2 4 9 - 9 6 8  

TYPE OF TRAIN: 5 8  FILTER SET f :  15 METER CAL. FACTOR: .9976 

NOZZLE DIA, in: -322  PRIU. FILTER #: DE-382 CLOCK TIME START: 13:58 

VENTURI NUUBER: SEC. FILTER 11: 88-382 UETER TIUE START: 0 

CONTROL BOX #: 3072 BAROMETRIC PRESS: 2 8 . 7 5  METER TIME STOP: 1 

PITOT CAI.. FACTOR: . 8 3  

PORT POINT 

2 1 

2 

3 

4 

5 

6 

1 1 

2 

3 

4 

5 

6 

VELOCITY 
PRESSURE 
IN. E20 

0 . 5 1  

0 . 5 6  

0 .12  

0 . 4 1  

0 . 5 0  

0 . 4 9  

0 . 4 1  

0 . 5 5  

0 .42  

0 . 2 4  

0 . 4 9  

0 . 5 1  

RATE UTR 
PRESSURE 
IN. H20 

2 . 7 9  

3 .08  

0 .66  

2 . 2 7  

2 . 7 8  

2 . 7 2  

2 . 2 8  

3 .05  

2 . 3 3  

1 . 3 4  

2 . 7 5  

2 . 8 5  

GAS UETER 
READING 
CU. FT. 

254 .530  

2 5 9 . 3 3 0  

261 .730  

265 .780  

270 .360  

274 .935  

2 7 9 . 0 8 0  

283 .790  

288 .040  

291 .340  

295 .780  

300 .412  

PUMP 
VAC . 
IN. EG 

3 . 0 0  

4 .00  

2 . 0 0  

4 .50  

5 . 0 0  

4 . 5 0  

4 . 5 0  

6 . 0 0  

6 . 0 0  

4 .50  

6 . 0 0  

6 . 5 0  

GAS UETER 
TEMP., F 
IN OUT 

72 72  

72 7 2  

74 71 

7 5  7 1  

76 7 1  

76 7 1  

73  7 1  

7 3  7 1  

74 7 1  

74 7 1  

74 7 1  

73  7 0  

STACK 
TEMP. 
F 

181  

178 

178 

176 

173  

174 

173  

174 

175 

169 

167 

168 
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Network Environmantal, Inc. 

ORSAT ANALYSIS DATA 

TEST DATE: 10/12/92 COMPANY NAKE: UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY. UICEIGAN 

SOURCE NAUE: PULP DRYER #3 SOUTE 

SAMPLING STAFF: ENGELHARDT/SUITE 

DATE OF ANALYSIS: 10/12/92 KETEOD: MJLTIPOINT INTEGRATED SAMPLE 

PART CARBON DIOXIDE OXYGEN CARBON MONOXIDE 
SMPL CONT RUN 
I #  # FINAL INIT. % FINAL INIT. % FINAI. INIT. % 

1 1 1 1.8 0.0 1.8 18.6 1.8 16.8 18.6 18.6 0.0 

2 1.8 0.0 1.8 18.6 1.8 16.8 18.6 18.6 0.0 

3 1.8 0.0 1.8 18.6 1.8 16.8 18.6 18.6 0.0 

2 2 1 1.4 0.0 1.4 19.0 1.4 17.6 19.0 19.0 0.0 

2 1.2 0.0 1.2 18.8 1.2 17.6 18.8 18.8 0.0 

3 1.2 0.0 1.2 18.8 1.2 17.6 18.8 18.8 0.0 

3 3 1 1.2 0.0 1.2 18.6 1.2 17.4 18.6 18.6 0.0 

2 1.2 0.0 1.2 18.6 1.2 17.4 18.6 18.6 0.0 

3 1.2 0.0 1.2 18.4 1.2 17.2 18.4 18.4 0.0 
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Network Environmental, Inc. 

LABORATORY ANALYSIS REPORT 

COUPANY NAUE: UONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAUE: PULP DRYER f3 SOUTE 

SAMPLING STAFF: ENGELEARDT/SUITE 

DATE SUBUITTED TO LAB: 10/14/92 RECEIVED BY: BJS 

DATE REPORTED FROU LAB: 10/15/92 CEEI(IST(S): BJS 

PARTICULATE TRAIN SAMPLE " B E R  1 

1 

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

DE-386 79.60 10.0 444.0 
BE-386 7.40 
Nw- 1 14.80 

TOTALS 101.80 0.00 0.00 10.0 444.0 

PARTICULATE TRAIN SAMPLE NUUEER 2 

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

2 DE-383 86.90 11.0 526.0 
BE-383 12.00 
NW-2 18.40 

TOTALS 117.30 0.00 0.00 11.0 526.0 

PARTICULATE TRAIN SAMPLE " B E R  3 

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

3 DE-382 89.10 11.0 534.0 
BE-382 9.40 
Nw-3 12.20 

TOTALS 110.70 0.00 0.00 11.0 534.0 
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Network Environmental, Inc. 

CALCULATION FORMILAS 

HOISTURE TRAIN CALCIJTATIONS: 

nl. BAROMETRIC PRESSURE, inches of Mercury 

U2. DURATION OF SANPLE, minutes 

113. METER CALIBRATION FACTOR 

114. AVERAGE METER TEWERATURE, degrees F 

n5, AVERAGE METER PRESSURE, inches of water 

H6, METER VOLUME, ACTUAL, cubic feet 

nl. METER VOLUME, STP, cubic feet 

530 111 + .07355 * I45 
H7 = H3 t H6 t --------_- t ________---------- 

H4 + 460 29.92 

X8. LIQUID VOLUME OF WATER CONDENSED, milliliters 

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

H9 = H8 0.0474 

HlO. TOTAL GAS SAUPLED, @ STP, cubic feet 

N10 = H7 + M9 
H11. PERCENT HOISTURE 

H10 

EXBAUST GAS CALCULATIONS: 

G1. STACK DIMENSIONS, inches 

62. AREA OF STACK, square feet 

63. BAROMETRIC PRESSURE, inches of Mercury 

64. STATIC PRESSURE IN STACK, inches Of water 

65. STACK GAS TEUPERATURE, degrees F 

6 6 .  AVG. SQRT VELOCITY PRESSURE OF POINTS SAHPLED 

67. PERCENT HOISTVRE AT TEST LOCATION 

P14 
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Network Environmental, Inc. 

CALCULATION FORMULAS CONTINUED 

G8. PERCENT MOISTURE BEFORE COLLECTOR 

69. DRY GAS COUPOSITION, $02, %C02,  %CO, %N2 

G10. PERCENT EXCESS AIR AT TEST LOCATION 

$02 - 0.5 %CO 

.264 * %N2 - $02 + .5 * %CO 
610 = 100 t ............................. 

611. DENSITY, DRY, @STP, lbs./cu. ft. 

.OB27 Y $02 + .1137 * %C02 + (%CO + %N2) * -0724 
611 = .................................................. 

100 

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

100 - 67 67 
612 = GI1 t ---------- + -0465 * ----- 

100 100 

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

530 63 + -07355 * 64 
613 = 612 t _---______ --------___------- 

G5 + 460 29.92 

G14. MOLECULAR WEIGET, DRY, lbs./mole 

614 = 611 * 386.9 
G15. AVERAGE GAS VELOCITY, feet/minute 

1096 

SQRT (613 ) 
615 = p5 I 6 6  Y ------___-- 

616. STACK GAS PLOW RATE, ACFM 

616 = G2 * 615 
617. STACK GAS FLOW RATE, SCFM 

530 63 + .07355 64 
617 = 616 t _ _ _ _ _ _ _ _ _ _  * __________________  

65 + 460 29.92 

G18. STACK GAS PLOW RATE, DRY, DSCFM 

100 - 67 
618 = 617 t __-----___ 

100 
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Network Environmental. Inc. 

CALCULATION FOIUNLAS CONTINUED 

PARTICULATE TRAIN CALCULATIONS: 

P1. NUMBER OF POINTS SAMPLED 

PZ. DURATION OF SAMPLE, minutes 

P3. NOZZLE DIAMETER, inches 

P4. NOZZLE AREA, square feet 

3.14159 (P3/2)*2 

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

P5. PITOT CALIBRATION FACTOR 

P6. METER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEMPERATURE, degrees F 

PB. AVERAGE METER TEMPERATURE, degrees F 

P9. AVERAGE METER PRESSURE, inches Of water 

~ 1 0 .  METER VOLUHE, ACTUAG, cubic feet 

P11. METER VOLUME, @ STP, Cubic feet 

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

P8 + 460 29.92 

P12. LIQUID VOLUME 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. WEIGET OF GAS SAHPLED, DRY, pounds 

P15 = P11 * Gll 
P16. WEIGBT OF GAS SAMPLED, WET, pounds 

P16 = P14 G12 

P17. PERCENT ISOKINETICS 

100 29.92 (G5 + 460) * P14 
530 (63 + .07355 * 64) * P2 * P4 615 

pi7 = __________________________________________ 
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Network Environmental, Inc. 

CALCULATION FORMULAS CONTINUED 

CONCENTRATION CONVERSION FACTORS: 

PIE. 50 a EXCESS AIR, AFER COLLECTOR 

P19. 50 % EXCESS A I R ,  BEFORE COLLECTOR 

P20. MOISTURE BEFORE COLLECTOR 

PARTICULATE EMISSION CALCULATIONS: 

El. TOTAL WEIGET PARTICULATE COLLECTED, grams 

E2. LBS. PARTICULATE/1000 LBS. GAS, ACTUAL 

1000 

454 * P16 
E2 = El * _ _ _ _ _ _ _ _ _ _ _  

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 

454 * P14 * (100 - 67) 
E6 = --__-___________________ 

E7. POUNDS/BOUR 

617 612 1000 El * .06 
E7 = ---------____________________ 

454 P16 

E8. POUNDS/MILLION BTU 

E7 

CAPACITY, MI4 BTU/iiR 
E8 = ..................... 
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NETWORK ENVIRONMENTAL, INC, Date / O h  / q 2  
I 
I 
I 

Clients 

Pro1 No 
. Pitot Traverse Data Form 

Plant 
v 

1 Source F"40 I D N ,  - * 3/U)o& Staff 
0 

5 
4 

Stack Size. Inches 66 Barometric Pressure, "Hg 93 8. 7 

Gas Temperature, O F  -@I.) 2b5-0 Static Pressure, "H20 - I I 

Pitot Tube 0 Standard S-Type k02 %COz 

.66 &3- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Watl Thickness -1 
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NETWORK ENVIRONMENTAL, lNCl 
Date: 
Client: 

Plant h'& P* 
Source DA&. Ly3 I Staff 

Sample #A Filter Set # 7 Barometric Press 02 8.7s 
\ 

Innla1 b as Read a - 377 
//-'O 5 - Nozzle # . ? ~ o q ?  PnmaryFlner# P M  

Rate Meter # Secondary Filter # '# f73 Clock Meter Start 

Time Meter Start 

Time Meter Stop / 
0 
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NETWORK ENVIRONMENTAL, INC, 
Date: *< 
Client: 

Sample # 2 Filler Set # fr Barornetnc Press 2 8.75 

Control BOX # 3 s  c Type Train - lime Meter Start Q 

Nozzle # .3cq f Pnmary Filter # - 377 Initial Gas Read c35/, Za 
Rate Meter # 

Condenser Box # MIS H20Cond ( /3  0 Erne Meter Stop 

Secondary Filter # 8+- 377 Clock Meter Start :3 4/ 

f 
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NETWORK ENVIRONMENTAL, INC, 
Date: jh,/a/%b 
Client: 

22cck, -3 *N& Staff 

Plant 

Source 
Y 

Sample #- Filler Set # 1. Barometric Press 3 d , 7 r  - 
Nozzle # . 3 8 9 3  Primary Finer # 37r InililGasRead 046 .  PC 
Rate Meter # Secondary Filter # Clock Meter Start 

Control BOX # 3 a' s TypeTrain gn lime Meter Start 0 
Condenser Box # I MIS. H20 Cond. w.2 lime Meter Slop / 

/ 7  : rg 



.-I.-. 
r....... 

I 

I 

I 
I Date I o/ia / t i  a 

5eCIe Clients A o i k ~  
I N C O R P O R A I E D  

I U  I Pitofiraverse Data Form Pro1 No 

12 

13 

14 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

12 12 12 

13 13 13 

14 14 14 

I U 

Stack Size. Inches 

Gas Temperature, O F  

Barometric Pressure, "Hg 
1 

166 wet Static Pressure, "HzO -0.w 
Pitot Tube 0 Standard S-Type %02 %CO* 
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\ I 

Date: 

Sample # I Filter Set # /? Barometric Press 28.35 
Nozzle# 0 . n a a  Primarymter# bn- 3 'A InfialGasRead 152 .,a?% 
Rate Meter # Secondary Filter # Blc -3x6 Clock Meter Start I 1  io3 
Controt Box # 30 la Time Meter Start 0 

4 

Time Meter Stop / 
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Sample #a Finer set # r3 Barometric Press 

Nozzle # 0 . 3 a a  Primary Filter! DH- a 3 lnitii Gas Read 

Rate Meter # 

2 8 . 7 5  
/v-*b5& - 

Secondary Filter # Cbdc Meter Start /2 : 3'.j - 
ControlBox # 3974 TypeTmin P ~ D w C - ~ B  Time Meter Start 0 
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Sample# . 8 Filter Set # 14 Barometric Press 38175 
Nozzle # tGaa Primary Finer# TW - ?fA IniUalGasRead a'fq. 9L28 

- 3a2, Clock Meter Start 43; 5t? Secondary Filter t~ - Rate Meter# - 
Control Box # 309z TypeTrain MD N R - 5 0  Time Meter Starl 0 

CondenserBox # a MIS. H ~ O C ~ M .  gQv ~ i m e  Meter Stop I 
a :BQ?q-+b ?I-+&+ &7=0*83 

Box 
Temp 

O F  Gas Bag # 3 
Dryer# I$' 
Notes 
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Pitot tube  calibration data. 



I Pitot tube calibration data. 

I 
I 

I 

OATE:  /a/s,lq! st, 
P I T O T  T U B E  I O E M T I F I C A T I O M  H U M B E R :  

C A L I B R A T E 0  B Y :  %T% 

'A"S1OE C A L I B R A T I O M  1 
r 

3 
1 I C p ( d  - r p f A  O R  81 I 
1 . A V E R A G E  O E V I A T I O H  = I J ( A  O R  81 = --MUST B E  so.01 

3 

I . gas- 




