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"EMISSIONS SURVEY CONDUCTED AT 

WESTERN SUGAR COMPANY'S BILLINGS, MONTANA 

PRODUCTION FACILITY" .ii 
\ / 

\ Princi a1 Chemists: p/ 
V. B ent Benson \ P 

\ P 1 Tayler, PhD. P \ /  Technicians: 

. .  . .  

J. Paul Benson 
Scott A. Staley 
John R. Talcott 

Test Dates: (Boiler) 

12-6-88 and 12-7-88 

Western 

\ V. Brent Benson, Technical Director 

Testing, Inc. 
565 South Birch Drive 
Spanish Fork, Utah 84660 
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(Data Summary - Pulp Dryer) 

I. North Dryer Method 
5 Particulate Emissions 

a) Sample Volume 
collected (DSCF) 

b) Particulate matter 
collected (mg) 

c) Emission rate (lbs/hr) 

1. lbs/dscf x 

2. grains/dscf 

11. South Dryer Method 
5 Particulate Emissions 

a) Sample Volume 
collected (dscf) 

b) Particulate matter 
collected (mg) 

c) Emission rate (lbs/hr) 

1. lbs/dscf x 

2. grains/dscf 

111. Total Emissions 

a )  lbs/hr. 

b) % of allowable 

Test 1 

61.698 

131.1 

5.59 

4.685 

0.0328 

48.783 

80.0 

4.47 

3.615 

0.0253 

10.06 

9.17 

- 4 -  

Test 2 

47.350 

135.0 

7.35 

6.286 

0.0440 

46.022 

139.5 

7.27 

6.683 

0.0468 

14.63 

13.34 

Test 2 

47.713 

145.1 

7.74 

6.704 

0.0469 

45.157 

80.2 

4.25 

3.915 

0.0274 

11.99 

10.93 

Ave . 

52.254 

137.1 

6.89 

5.892 

0.0412 

46.654 

99.9 

5-33 

4.738 

0.0332 

12.23 

11.15 
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111. PROCEDURES AND METHODS: 

Plant Operations. 

allow for a Method 8 

particulate tests. 

1. Calibrations: 

ncurrently with the 

Appendix "A". 

2. Traverse Points: 

ust stacks from 

s geometry, it 

to use twenty-four points 

Method 5 

consisted 

orth and South exhaust stacks with the 

loading from each being added for P 
-5- 



Table IV a). 

FIELD AND LIBORATORY DATA. 

Plant or Job Description: Western Sugar - Billings, Montana 

Bank 
5 RUN NO. ComDl. # 

DATE 12-8-88 

.. ...: 
SYMBOL 

m V 

'b 

A H  

m 

'i 

T 

W 
v 

c02 

O2 
5-t co 

n H 

T 
S 

-cT 
C P 
pS 

AS 

MgP 

t T 

DESCRIPTION 

volume dry gas sampled 
@ meter conditions 

barometric pressure 

average pressure drop 
across the orifice meter 

average gas meter 
temperaLure 

meter coefficient 

total H,O collected, 
impingrFs I I  silica gel 

nozzle dia. 

stack temperature 

velocity. head of 
stack gas 

pitot tube corfficient 

scaric pressure 

area stack 

nec time of test 

Total particulates 

UNITS - 
ft3 

"Hg abs 

in 
H2° 

O F  

ml 

x 
% 

4, 

in. 

'F 

in. 
H2° 

in 

H2° 
2 ft. 

min. 

06 

NB1 S#1 N#2 

3 2 - - 1 - 

61.145 47.330 45.745 

26.52 26.33 26.30 

1.788 2.04 1.878 

57.4 42.9 40.2 

1.116 1.116 1.116 

539.8 398.1 385.6 

3.3 

11.3 

85.4 

0.492 0.492 0.492 

168.5 162.7 167.1 

0.2253 0.2284 0.2175 

0.8955 0.8955 0.8555 

+0.02 +0.02 +0.02 

38.028 38.028 38.028 

96.0 72.0 72.0 

131.1 80.0 135.0 
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Plant o r  Job Descriprion: Western Sugar Company - Billings, Montana 
~ 

East Bank of Pulp Dryers 

RUN NO. Part. Compliance 

DATE 12-9-88 

- SYMBOL DESCKIPIYON UNITS - 112 s 83  N #3 s 
1 - - 2 3 - 

volume dry gas sampled 
m 45.6.8l 47.496 44.687 @ meter conditions 

v 
f t3 

'b barometric pressure "Hg abs 26.33 26.28 26.22 

i n  A H  average pressure drop 

T 
across the o r i f i c e  meter H2° 1 .755  1 . 9 3 1  1.726 

average gas meter 
temperature 

m 
54.5 55.0 50.8 O F  

'i 

W 
V 

c02 

O2 

N2t co 

n R 

T 
S 

.m 
C 

P 

pS 

AS 

Tt 

MgP 

meter coefficient 

t o t a l  H,,O collccted,  
impingefs 11 s i l i c a  g ~ l  

nozzle dia. 

stack temperature 

.-----.I. I I S P "  ;; 
stack gas 

p i to t  tube coefficient 

, * a l - , . z - . .  L - - . ,  

s f a f i c  pressure 

area stack 

net time of t es t  

Total part iculates  

a l l  

z 
x 
% 

i n .  

O F  

i n  
"20 

i n  

H2° 
2 f t .  

m i n .  

mg 

-16- 

1.116 1 .116  1.116 

428.0 ' 422.8 413.6 

2.6 3.4 2.6 

10.7 1 1 . 0  10 .8  

86.7 85.6 86.6 

0.492 0.492 0.492 

170 .2  1 7 3 . 1  170.8 

u-iuri u.2203 0 . 2 u t l ~  

0.8955 0.8955 0.8955 

26.332 26.282 26.222 
+0.02 +o. 02 .+o. 02  

38.028 38.028 38.028 

72.0 72.0 72.0 

139.5 : 1 4 5 . 1  80.2 
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D A T A  SUHHAXY. 

Table V a) 

Plant o r  Job Description:  Western Sugar - Billings, Montana 
East Dryer Bank - North and South Stack 

Date 12-8-88 
N #l s ill N #2 

3 - 2 - 1 
7 

UNITS - S Y W L  DESCRl MIOH 

volume dry gus  soupled 
"m std @ standard condirions.  dsc f 61.698 48.783 ' 47.350 

25.408 18.739 18.150 volude unter vuyur 
collected e stundard 
c o n d i t i o n s .  9 C  I 

u gas 
V 

0 proportion by volucnc of 
0.2771 "P uater vapor i n  gas s L c m  0.2917 0.3775 

dimcnsionlcss 

Hd 

S 
ti 

"/Ib 29.032 28.80 28.980 
dr y  molecular uciglit molc 

w e t  molecular uciclit 25.814 25.803 25.937 

16.526 16.739 15.965 V '  stock gas v e l o c i t y  s 

volumetric  t l o u  r a i c  1.1933403 1.2344225 1.1694386 
dry basis, standard 
condit ions .  f t3/hr x 106 x 106 x 106 

Q, 

Is0 93.45 95.21 97.6 i s o k i n e t i c  v i ? r i a t i o n  x 
4.6844495 3.615334 6.285513 

conc.  purticulatc muiicr 
i n  stack &us. dry b d s i s  l b / s c f  X x 10-6 x 10-6 S 

c 

bnq m i s s i o n  r u l e  I U i r  5.59 4.47 7.35 
gr/ducf 0.0328 0.0253 0.0440 

comb. comb. 
10.06 t / h r .  14.62 S/hr 

70' F 6 29.92 "HE -17- 



D A T A  SUWIIY. 

T a b l e  V b) 

Plant or Job Description: Western S u q a r  Company - B i l l i n g s ,  Montana 

mtt 

S Y M L  

'ID std 

- 

Y gas V 

B 
UP 

Hd 

S 
n 

V '  
S 

9s 

Is0 

S 
C 

h4 

E a s t  Dryer Bank 

12-9-88 

s it2 
1 - UHlTS - DFSCR 1 YTI OH 

volume dry gus soplplcd 
@ standard condirions. dsc f 46.022 

20.146 volunie water vupur 
collected e stundard 
conditions' YCC 

proportion by volumc ol 
uacer vopor in gas sLeam 0.3045 
dirncnsionless 

lb/Ib 28.844 
dry molecular uciktii molc 

l b / l b .  
25.542 wet molccular ucitht ruilc 

stock gas velocity lt/sec 15.496 

volumetric f l o u  r a t e  1.08792859 
dry basis, standard 
conditions' It3/hr x lo6 

N #3 
2 - 

47.713 

19 .901  

0.2943 

28.954 

25 .751  

16.312 

1.1544942 

x 106 

s ,:3 
3 

45.157 

- 

19.468 

0.3013 

28.848 

25.580 

15.457 

1.0845970 

x l o 6  

99.63 100 .31  

conc. p o r r i c u l a ~ u  muller 6.682449 6.704364551 3.9154009 
in s u c k  BUS. dry b a s i s  lb/scf 

x 10-6 x 10-6 x 
cuission rutc  Ib / l i r  7.27 7.74 4.25 

gr/dtlcf 0.0468 0.0469 0.0274 

70' F d 29.92 "Hg -18- 
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Filename: BEET9.WQI 
Dale: 07-Dec-94 

Facility: Western sugar Company 
Location: Billings, Montana 
Source: East Pulp Dryer 

Nalural gss-fired rotary drum beet pulp dryer controlled with a Wet scrubber 
Test dale: Dec. 8-9 1988 



"EMISSIONS SURVEY CONDUCTED AT WESTERN 

SUGAR COi4F'ANY ' S BILLINGS, MONTANA 

PRODUCTION FACILITY" 
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I. INTRODUCTION: 

At the request of Western Sugar Company's M r .  Randy A. 

Mielke, American Environmental Testing, Inc., conducted the 

following emissions tests at their Billings, Montana production 

facility . 

1. Coal fired boiler 

Combined EPA Methods 5 and 8 for particulate 

matter and SO2 emissions from the exhaust 

stack and the SO2 from the scrubber inlet. 

2. Beet pulp dryer 

EPA Method 5 for particulate matter from the 

dryer combustion and pelletizing circuit. 

The tests on the boiler were conducted on December 6 and 7 ,  

1988. 

The tests were observed by Mr. Harry Keltz and Mr. Jim Hughes 

from the Montana State Air Quality Bureau. 

The pulp dryer tests were run on December 8 and 9, 1988. 

j 
, ', 



11. SUMMARY: 

The results of the compliance tests are summarized 

in Table I. The allowable emission rate on the boiler 

for particulate matter and SO2 during the test period 

was 87.67 #/hr. and 2 .0  #/lo6 Btu's respectively. 

allowable ceiling level for particulate matter fro3 the 

pulp dryer was 109.67 lbs/hr. during the testing period. 

(See Appendix "D" - Allowable emission rate calculations). 

The 

Using the production rates supplied by Western Sugar 

the coal fired boiler emitted 9 4 . 4 1 %  of the allowable 

particulate emissions and 7.62% of the allowable SO2 rate. 

The east pulp dryer bank emissions were 11.15% of the 

allowable rate during the testing period. 

I.... 

-2-  
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IV. RESULTS.AND - CONCLUSIONS: 

A. Compliance - Testing - General 
A l l  Original field and laboratory data work sheets for each 

test are .included in Appendix "B". This includes: 

1. Nozzle measurement forms. 

2 .  Particulate field data forms. 

3 .  Moisture and filter weight forms. 

4 .  Orsat analysis forms. 

5. Acetone wash and blank sheet. 

6. 

7. SO2 calculation forms. 

SO3 and H2 SO4 and SO2 analysis sheets. 

B. E a s t  - Dryer Bank 

Di!e to the fact that the dryer was being fired with natural 

g a s  during the testing it was not required that SO2 emissions 

bc measured at this time. The EPA Method 5 particulate data 

was collected from the north and south stacks alternately for 

a total of three ( 3 )  tests on each, or a total of three (3) 

complete tests comprising of a test on both the north and south 

stack. The total emission rate reflects the addition of one 

south and one north stack test particulate loading. 

The data from these tests are summarized in Tables IV a) and b). 

Compliance data calculated from the raw data in Table IV, are 

gjven in Table V a) and b). The average particulate loading 

for all of the tests was 12.23 lbs/hr., which is 11.15% of the 

allowable set by the Montana Air Quality Bureau (109.67 lbs/hr. 

fc l r  135 tons/day feed rate). 
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IMPINGER 1 Final Weight/Volume ? q y t  f 
Initial Weight/Vol. 

Increase 570. b + 176.g 

IMPINGER 2 Final Weight/Volume '7S%,7 - Initial Weight/Vol. 
Increase cy71 b 7 ) 63. 

IMPINGER 3 Final Weight/Volume < 7 Z ,  9 
Initial WeightjVol . 

Increaoe Y SLl1 -2, f f zTl7 

IMPINGER 4 ' Final Weight/Volume 7bYlb 
Initial Weight/Vol. 

Increase 691J-/ . ' t7Lr .. 
PARTICULATE COLLECTED ctg5q.y . _c 7 -  

FRONT-HALP ANALYSiS (Nozzle, Probe, Filter and Hot Box Glassware) 

(1) Filter 6 Particulates 0, SSS? 
(2)  Filter Tare Weight 7.yY4 k X j  - / 
( 3 )  
( 4 )  Particulates Causht in ==--7 Net Dry Particulates (1-2) $ . o w  

Nozzle, Probe & Claseware 25.3-q 
( 5 )  Total Front Catch ( 3  & 4 )  I / % /  .+, 

BAcX-HALF ANALYSIS (Inpingern, Conneating Classuaro) 6 
(1) Particulate caught in irn~inamra 

orated down-at l m m m  ihrr? 
/7.0*? * 

I 

TOTAL PARTICULATE CATCH (Sum of Pront asd Baak-ilalf Catches) 
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OItSA'r  A N A L Y S I S  

( A v e .  o f  3 A n a l y s e s  Each) 



b P a n Y  

Saapling Iaactio 
I 

MOISTURE COLLECTED 

. 

IMPINGER 1 Final Weight/Volume 76%Y 
+ I  93.1 Initial Weight/Vol. 

Increaoe m 
Increaee dzx -+I??,\ 

Increane ACk 

Increase m '  

IMPINGER 2 Final Weight/Volume 745/ 
Initial Weight/Vol. 

IMPINGER 3 Final Weightfiolume ~ r k ) , ~  
+5 ,  I. Initial Weight/Vol. 

IMPINGER 4 Final Weight/Volume 706, f 
Initial Weight/Vol. 

4- I / , ' >  
...- 

++A ' //A - 
8 PARTICULATE COLLECTED E>-?q6r. ,_ - 
F R 0 N T - W  ANALYSIS (Nozzle, Probe, Filter M d  Bot Box Glassware) 

(1) Filter C Particulates OtSL79 
77/ 7 05'-J 

26.34-q : 

(2) Filter Tare Weight 
( 3 )  
(4) Particulates Caught in 

(5) Total Front Catch ( 3  i 4) 

BACK-HALP ANAGYSIS (Impingere , Conneatkg Glosowars) 

'7mr - Net Dry Particulates (1-2) fln.07G7 - q 6  

-- Nozzle, Probe C Claaeware 

(1) Particulate caught i n  ir~pingorr 
ova orated down a t  lam8 thra 
120 8 r .  / 2 . O W :  

M T A L  PARTICULATE ChTCtt (Sum of Front rad aaok-kli ' 0  Catches) 



I , 

O R S A T  A N A L Y S I S  

( A v e .  o f  3 A n o l y a ' e a  Each) 



Sampling Iaaotion 

IHPINGER 1 Final Waight/Volume qqf l  
-t 2 09P7 

Initial Weight/Vol. i Increaoe r 4 9 ,  q 
IMPINGER 2 Final Weight/Volume '7%% 

Initial Weight/Vol. 
Increaee ,LX& f- IS8:l 

I 
r 

IWINGER 3 Final Weightflolume 
Initial Height/Vol. 

Increeoe 

Initial Waight/Vol. 

-i- 39q 
I 

1. 
i 

YSY 19 - 
IMPINGER 4 Final Weiqht/Volume &9g!4/ 

+- 15,'I ----, 

FRONT-HALP ANALYSIS (Nozzle, Probe, Filter and Iio w x Glassware) 

.- 
Increase 67913 . 

PARTICULATE COLLECTED ('+f2 -23 9 #&' -~, 
1 

. .  (1) Filter L Particulates 0 .  pq 89 

( 3 )  Net Dry Particulates (1-21 - 
(2 )  Filter Tare Weight 7d90. ./,4Y-6 

( 4 )  Particulates Caucrht in 
- 

o-9 7 
2z.q -.\o, 

.' 
NOZZlB, Probe L Claaaware 

(5) Total Front Catch ( 3  C 4 )  1 3 3 ~ 1  %,!-,I 
I 

I 

BACK-HALF ANALYSIS (Impingere Conneatfng Glosowprsl 
, (1) Particulate caught in impingora 
- ova orated down at 1.8. thur 

120 a r .  12.0 
I TOTAL PARTICULATE CATCii (Sum of  Front rad Baak-flalf Catches) 

I Y 5 . l  -q .  
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w Increaoe 

IWINGER 2 Final Weight/Volme 
Initial Weight/Vol. 

Increase 782.s- 

IMPINGER 3 Final Weightflolume .4!O,f 
Initial Weight/Vol, 

IMPINGER 4 Final Weight/Volume 
Initial Weight/Vol. 

Increaoe %To 

Increase 7 / 1 3  . f- I 6  .'k 
PARTICULATE COLLECTED 4 

PRONT-HALP ANALYSIS (Nozzle, Probe, Filter and Hot Box Glassware) 

(1) Filter L Particulates J.89Yb 
(31  Net Dry Particulates (1-2) $..;:$= &,7,.,$, 
( 4 1  Particulates Caught i n  

(5) Total Front Catch ( 3  6 4 )  

BACK-- ANALYSIS (Impingero, Conneoting Gldsowpro) 

(2 )  Filter Tare Weight d5 J- 

Nozzle, Probe L Glassware 14.3, 
0 

., 

(11 Partiaulate caught i n  irppingorr 
ova oratad down a t  lor8 
120 8 F. ,23*0m% * 

TOTAL PARTICULATE CATCH (Sum of Front crrrd BaaJc-tlalf catches) I 
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OItSA'I' A N A L Y S I S  

( A v e .  of 3 Analyses Each)  



IMPINGER 1 

IWINGER 2 

IMPINGER 3 

IMPINGER 4 

i 

Final Weight/Volume 
I n i t i a l  Weight/Vol. 

Increaoe 

Pina 1 Weigh t/Volume 
In i t i a l  Weight/Vol. 

. Increase 

Final Weightflolme 
I n i t i a l  Weightflol. 

Increaoe 

Final Weight/Volume 
I n i t i a l  Weight/Vol. 

Increase 

-t 33,o 

FRONT-HALF ANALYSiS (Nozzle, Probe, Filter and HiiX-3CiZ E 5lassuare) 

(11 F i l t e r  5 Part iculates  0 g5sy 

Net Dry Par t iculates  (1-2) 9.0 77 ,y'& f : Z h f  - 
(2 )  F i l t e r  Tare Weight 
( 3 )  
( 4 )  Par t icu la tes  Caught i n  

(5)  

I 

Nozzle, Probe L GlaEeware 
Total Front Catch (3 5 4 )  

BACK-HALF ANALYSIS (Impingara, Conneoting Glosowors) 
(1) Par t icu la te  caught  i n  imgingora 

ova orated down at l a r r  thra 
120g P. ZZb- .  

TOTAL PARTICUUTE CATCH (SUI of Front md Bod-blf a t c h e s )  v 



.. . 
1 

i 
I 
. .  , ... 

. !  
i 

I 
[' 

I 
! 

. .  

. . .  ... 

! 

! 

. ,  

U 
O I ( S A T  A N A L Y S I S  

( A v r .  of 3 A n o l y s e e  Each) 

01.: S C H I PT I O N  

L A V E It AC E 



i 

1 
. .  . .  

j 

I 
i’ 
i .-. 
I 
I 

i 
i. .. . .  

i .  - 
i 
! 

i’ 
1 
i 

Comeany 
Sampling Iaaotio 

IMPINGER 1 F i n a l  Weight/Volme 
I n i t i a l  Weight/Vol. 

Increaoe m +I g6 :T 

+ I 8 3 , ;  

4-3 lq8  

IMPINGER 2 Final  Weight/Volume /7’7J,8 
I n i t i a l  Weight/Vol. 

Incresoe ..Lx‘po,,3 
IMPINGER 3 Final  Weight/Volume ‘/d-f 

In i t ia l  Weight/Vol. 

IMPINGER 4 Fina l  Weight/Volume 
I n i t i a l  Weight/Vol. 

Increaee 

Increaoe % 

I PARTICULATE COLLECTED < - ’$-q 13 .k 
FRONT-HALP A-NALYSiS (Nozzle, Probe, Filter and Ut Box Glassware) 

(1) F i l t e r  a Particulates 0, SO6 L 
8.770 PI, wy&+ ( 2 )  F i l t e r  Tare Weight 

( 3 )  Net Dry Particulates (1-2) @,a3%& 
( 4 )  Part iculates  Caught i n  

Nozzle, Probe L Glaaeware 
(5) Total Front Catch ( 3  L 4 )  

BACK-HRLF ANALYSIS (Impingero, Conneating Glosowars) 

= 35 3m?’ 

(1) Part ioulats  caught i n  impingatm 
ova orated down a t  laam th.a 
120 g F. 29.0-, 

, Y  

TOTAL PARTICULATE CATCtl (SUI Of Front rrd BOaL-tlolf Catcheel 
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