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APPENDIX J 

REPORT EXCERPTS FROM REFERENCE 10 

(western Sugar Company, January 1990) 
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"EPA METHOD 5 PARTICULATE EMISSIONS T E S T S  CONDUCTED 

ON WESTERN SUGAR'S BOILER AND PULP DRYER 

STACKS LOCATED I N  B I L L I N G S ,  MONTANA" 
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' P A  MEMOD 5 PAAnCUlATE EMISSIONS TESTS CONDUCTED 

ON WESTERN SUGARS BOILER AND PULP DRYER 
\ 
\ STACKS LCCATED IN RIUNQS 

MONTANA- 

\ 

Premred for : Mr. Randy A 

Westen Suaar Companv 

59107 
P. 0. BOX 30878 

PWWC!CL& 

American Enivironmeneal Teating. Inc. 
565 South Birch Drive 
Spanish F a  Utah 84860 

\/ 



AHERICAN ENVIRONMENTAL TESTING. INCORPORATED 
565 So. Birch Drive 801 -266-71 1 1 

Spanish Fork, Utah 84660 

FiELD AND LAB ORATORY DATA 
TABLElVa i 

_- Plant or Job 0 escriDtion : - 
JVDe : -e EPA' ' 5  
Date : 1/23-24/90 

-bo1 Descr iDtion Units I south mm 

Western Suaa rComoanv - L-d In Billinas. P&ii6 

Vm Volume d r y  gas 
sampled e meter 

conditions 
Barometric Prer 
Average Pres 

drop across the 
orifice meter 
Average gas 
meter temp 

Meter Coefficient 
Total H20 

collected, impingers 
h silica gel 

F t 3  66.554 64.264 65.52 

I. Pb 
AH 

'Hg abs 
"20 ' 

26.38 
3.8189 

26.42 
3.57 

26.79 
3.770 1 

Tm 'R 
'F 

536.7 1 
76.71 
1.07 
268 

535.38 
75.38 
1.07 
249 

53 1.58 
71.58 
1.07 

229.1 
Yi 
v w  ml 

c02 
02 

N2 + CO 
Rn 
Ts 

x 
x 
x 
in. 
'R 
'F 

"20 

2.6 
10.8 
86.6 

0.5037 
582.58 
122.58 
0.242 

2.4 
10.93 
86.67 
0.5037 
584.54 
124.54 
0.2413 

2.73 
11.2 

86.07 
0.503 
589.42 
129.42 
0.2509 

L 
Nozzle Dia. 
Stack Temp 

Sqr rt AP Velocity head 
o f  stack gas 
Pitot Tube 
Coefficient 
Static Pres 

Absolute Pres 
Area stack 

Net time 
o f  test 
Total 

Particulate 

CP 0.8484 0.8484 0.8484 

Ps 
Pabs 
As 
Tt  

"20 
-Hg 
Ft2 
min. 

0.03 
26.38 
33.183 

72 

0.03 
26.42 
33.183 
72 

0.03 
26.79 
33.183 
72 ... . 

33.7 49.2 50.2 

I 

-8- 
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AtlERlCAN ENVlRONtlENTAL TESTING. INCORPORATED 

Spanish Fork, Utah 84660 
565 So. Birch Drive 801 -266-71 1 1 

FIELD AND LABORA TORY DATA 
TABLE IVb 

plant or Job Descriotion , Western Suoar COmDanV - L O C a h k t d h l S .  I '  fl0 ntana 
Wet Scrubber On Pu ID Drver 
Jvoe: W c e  EPA '5 
Date : 1/23-2490 

i 
I 

Svmb 01 DescriDtion Unit.; Am- 
Vm Volume dry  gas 

sampled 6 meter 
conditions 

Pb Barometric Prei 
AH Average Pres 

drop across the 
orifice meter 

Tm Averaae gas 
meter temp 

Yi Meter Coefficient 
v w  Total H20 

collected, impingers 

c02 
02 

N2 + CO 
Rn 
Ts 

Sqr rt AP 

CP 

Ps 
Pabs 
AS 
Tt 

! MgP 

L 

h slllca gel 

Nozzle Dia. 
Stack Temp 

Velocity head 
o f  stack gas 
Pitot Tube 
Coefficient 
Static Pres 

Absolute Pres 
Area stack 

Net time 
o f  test 
Total 

Particulate 

Ft3 

'Hg abs 
"20 

'R 
'F 

ml 

x 
x 
x 
in. 
'R 
'F 

'HZ0 

"20 
-Hg 
F K  
min. 

mg 

-9- 

67.27 

26.79 
3.9678 

534.42 
74.42 
1.07 

271.2 

1.96 
12.13 
85.9 1 
0.503 
597.29 
137.29 
0.253 1 

0 .E484 

0.03 
26.79 
33.183 

72 

53.9 

62.806 

26.79 
3.4535 

536.9 
76.9 
1.07 

302.2 

2.2 
12.1 
85.7 

0.503 
595.5 
135.5 

0.2354 

0.8484 

0.03 
26.79 
33.183 

72 

85.2 

6 1.523 

26.78 
3.3218 

533.33 
73.33 
1.07 

295.1 

2.37 
1 1.87 
85.76 
0.503 
605.7 1 
145.71 
0.2335 

0.8484 

0.03 
26.78 
33.183 

72 

63.6 
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AHERICAN ENVlRONtlENTAL ’ TESTING. INCORPORATED 
565 So. Birch Drive 80 1-266-7 1 1 1 

Spanish Fork, Utah 84660 

DATA SUMMARY 
m 
- I ‘b Montana 

Wet Scrubber On P IUD Drver 
Jvoe : aEPA “5 
Date : 1123-24190 

m 
0.8742 
62.945 1 

SYMBOL 
Vm std Volume dry  gas dscfm 0.8747 0.8453 

sampled 0 standard dscf 62.9784 60.86 1 
Conditions 

vapor collected 0 
Vw gas Volume water SCf 12.6148 1 1.7204 

. .  
i 

i 
I 
I 
t 
1 

10.7837 

standard conditions 
Proportion by 

volume of water 
vapor in gas stream 

ddimensionless 
Dry  molecular 

weight 
Wet molecular 

weight 
Stack gas 
velocity 

Volumetric flow 
rate dry basis 

standard conditions 
lsokinetic 
variation 

Conc. particulatl 
matter in stack 
gas. d ry  basis 
Emission rate 

Bws 0.1669 0.1615 0.1463 

Md 

MS 

vs 

Gs 

Ib/lb mole 

Ib/lb mole 

fUsec 

M / h r  

28.848 28.82 12 20.8848 

27.0377 27.0738 27.2928 

1 5.8635 16.341 2 

1.2617 
X 106 

1.2639 
X 106  

1.3369 
X 106 

I so 

c s  

x 

Ib/scf 

99.3405 95.7276 94.4232 

5.35 1 
X 1 0 4  

8.084 
X 1 0 4  

7.9752 
X 1 0 4  

. .  i- :: 
, : ‘ I  ,... 

Emr Ibs/dscf 1.1797 
x 10-6 
0.0083 
1.4884 

1.7873 

x 10-6 
0.0125 
2.2525 

1 .rrE 
x 10-6 
0.0123 
2.3505 

gr/dscf 
Ibs/hr 

-10- 
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AHERICAN ENVIRONHENTAL TESTING. INCORPORATED 

Spanlsh Fork, Utah 84660 
565 So. Birch Drive 80 1-266-7 1 1 1 

DATA SUMMARY 
n 

Plant : 
Wet Scrupeer On p IUD Drve r 
Tvoe : ce EPA *5 
Date ' 1 /23-24/90 

Western Suoar ComDanv - LOU Led In B i l l i r -  IU3. ;ioililiilli 

Vm std Volume dry  gas 
sampled Q standard 

v w  gas 

BWS 

Md 

Ms 

VS 

as 

Is0 

CS 

Emr 

Conditions 
Volume water 

vapor collected 0 
standard conditions 

Proportion by 
volume of  water 

vapor in gas stream 
ddirnensionless 
Dry molecular 

weight 
Wet molecular 

weight 
Stack gas 
velocity 

Volumetric flow 
rate d ry  basis 

standard conditions 
lsokinetic 
varlatlon 

Conc. particulato 
matter in stack 
gas, d ry  basis 
Emission rate 

dscfm 
dscf 

scf 

Ib/lb mole 

Ib/lb mole 

fWsec 

ft3Ihr 

x 

Ib/scf 

Ibsldscf 

grldscf 
Ibs/hr 

0.898 1 
64.66 1 

12.7654 

0.1649 

28.7988 

27.0184 

1 6 6776 

1.317 
X 106 

98.0207 

8.3358 
X 1 0 4  

1.0377 
x 10-6 
0.0129 
2.4203 

0.8373 
60.2859 

14.2246 

0.1909 

28.836 

26.7673 

15.5576 

1.1939 
X 106 

100.4534 

1.4133 
X 10-3 

3.1 157 
x 10-6 
0.0218 
3.7197 

0.8196 
59.0 1 14 

13.8904 

0.1905 

28.854 

26.7859 

15.5646 

1.1744 
X 106 

100.50 1 1 

1 .on8 
X 10-3 

2.376 
x 10-6 
0.0 166 
2.7903 

- 1  1 -  



i 
i 

, 

i 
i 
! 

= z/ %An/& 
. - .  

. .. . .- . . 



. -  

Filename: BEETlO.WQ1 
Date: 02.Feb-95 

Facility Western Sugar Company 
Location: Billings, Montana 

Source: West Pulp Dryer 

Test date: Jan. 2525.1990 
Nmrd gas-fired rotan, drum best pulp dryer ~nbolled wilh a wet scrubber 

ACTORS 
OR BOTH 
TACKS 



'EPA MHHOD 5 PARnCUiATE EMISSIONS TESFS CONDUCTED 

ON WESTERN SUGARS BOILER AND PULP DRYER 

STACKS LOCATED IN BlWNGS 

MONTANA- 

I. 

At the request ot Wesbzrn Sugar Compnfs Randy MMke, Am- Envltonmental Terting, 

Inc., (Am axlducted EPA Method 5 particulate Emissions Tats m Um Boiler and Pulp Dtyw Stacks. 

The testing was accompliohed a! their plant sib0 located In Billlngs, Mongna The tests WBCB d u c t e d  

on ~anusry 23.24 & 25 ISSO. 

I... 
j 

,... 
.... 

II. s u m ;  

The results of the particukk emissions oompliice tests for the B o k  and Pulp Dryer Stsck (op 

summarized In Table 1. 

111. pRocm URFSAWD YFlHoos; 

A GeneralPlantOperatlons: 

Figure I d e p h  me Pulp Dryer Stsdcs, Rgwe II deplcts tha Bdlw Stsdc Roductlon data is 

included in Appendix 'D' lor the days when emissions complianm tests wtu conducted on tha source& 

8. EmissknsTePting: 

All of the tests procedures employed were ru spsdlled in 40 CFR 80.424 (7-1-85 and as amenad) 

and in the EPA's "Ouality Assurance Handbook tor Air Pollutlon Measurement Systams'. 

-1- 



Test No. 

I .  South 

2. North 

3. south 

4. North 

5. south 

6. North 

Average = 

Test No. 

1. - 
2. - 
3. " 

" 

Average = 

Table I 
Particulate Summary 

Pulp Dryer 

Particulate Volume Emissions Rate 
U e d  (mal -lbslhraralns/DSCF 

33 7 62.98 1.4884 0.OQ83 

49 2 60.862.2525- 

50.2 62.95 2.35050.0123 

A A - - i X u L -  0.0129 

A 60.29 3.7197 0.0218 

63 6 59.01 2.7903 A 

67.57 61.32 2.9768 0.017 1 

Boiler 

Par ti cuia te Volume Emissions Rate 
Collected (ma) DSCF Ibslhr orains/DSCF 

270 5 53.42 66.5697 0.078 1 

265.5 51.18 66.1 117- 0 . 0 8 0 t  

276 8 52.05 68.8066 0.082 1 

270.93 --- 
-2- 





Montana Department of Health and Environmental Sciences 
Air Quality Bureau 

1 

I 
! 
j 

. .  

. . .  . .. 

. .  

I 
I 
1: 
I 
I 
I 

.. .  ... 
! ... 

! 
! 

! 
I 
I 
! 

11 w);-rnlrctfd P.44 5 w r c  
HEIGHT A80yE GROUND LEVEL 

DISTANCEFROM OBSERVER DIRECTION F9OM OBSERVER 13 - 14 
DESCRIBE EMISSIONS 

HEIGHT RELATIVE To OBSERVER ~ 

75 75- C\@ ' 12 

i' 5 7  i d k  

.. . 
.. 

AVERAGE OPACITY FOR 

W M M E N T S ( M b e 0 b s s m ~ i m  I M n V  1 



Montana Department of Health and Environmental Sciences 
Air Quality Bureau 
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-- Company 

S a m p l i n g  L o c a t i o n  . D a t e  - F Z 3 - p  

L Run No. */ &D&L 

310 I STU W COLLECTED - - -  
ter Weiq e h w - S a 4 n  4ik 

IMPINGER 1 F i n a l  ;Jeight /Volume 7 4 1 . y  
I n i t i a l  Meight /Vol .  
Increase __ s n y  f l 6 q . O  

Increase SPV. 3 t 73.3 

Increase Y e  -r 9.0 

Increase go/. 7 t 2f.7 / 

IMPINGER 2 F i n a l  Weiqlit/Volume L67.6 
I n i t i a l  Weight /Vol .  

IYPINGEX 3 F i n a l  I.leight/Volume 4&y.9  
I n i t i a l  Ae igh t /Vo l  . 

IMPINGER 4 F i n a l  Weiqht/Volume g , ? 3 . L /  

I n i t i a l  Weight /Vol .  
---==== 

PARTICULATE COLLECTED +KO7A LL> 
FRONT-HALF ANALYSIS ( N o z z l e ,  Probe, F i l t e r  , and  H o t  BOX G l a s s w a r e )  

(1) F i l t e r  6 P a r t i c u l a t e s  
( 2 )  F i l t e r  Tare Weight  
( 3 )  N e t  Dry P a r t i c u l a t e s  (1&2) 
( 4 )  P a r t i c u l a t e s  Cauqh t  i n  

N o z z l e , P r o b e , C l a s s w a r e  
( 5 )  Tota l  F r o n t  C a t c h  ( 3 6 4 )  

c! 7138' 

,-;*-' 
.JL *zp7* 

d 
BACK-IIALF ANALYSIS ( I m p i n g c r s , a n d  C o n n c c t i n g  Glassware) 

(1) P a r t i c u l a t e  Caugh t  i n  I i o i n g e r s  
E v a p o r a t e d  Down a t  L e s s  Than 
120  F 6 . 9  75Q. 

V 

TOTAL PARTICULATE CATCH (Sum of F r o n t  a n d  Back-Half C a t c h e s  
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LABORATORY DATA 
(.\IETHOO 5)  

.____ 

N01STU.W COLLECTED - 
olume Gain e-- 

IMPINGER 1 

IMPINGER 2 

I."IPINGER 3 

IMPINGER 4 

F i n a l  Xeight /Volume 7.3 j , L  
I n i t i a l  Weight/Vol . 
Increase sY2*. + /5y-\3 
F i n a l  Weight/volume 
I n i t i a l  Weight/Vol . 
Increase Sfzr + ??.? 

Increase f d s 5 . 7  i- c/ 7 

gJ6.3 + /7./ 

F i n a l  Weight/Volume Y&J .y 
I n i t i a l  Vleight/Vol. 

F i n a l  Weight/Volume 
I n i t i a l  Weight/Vol. 
Increase 

... 
PARTICULATE COLLECTED - 

FXONT-HALF ANALYSIS (Nozzle,Probe,Pilter,and Hot Box Glassware) 

(1) Fi l t e r  6 P a r t i c u l a t e s  0.6S?9 
( 2 )  F i l t e r  T a r e  Weight 
( 3 )  Net Dry P a r t i c u l a t e s  ( 1 6 2 )  
( 4 )  P a r t i c u l a t e s  C a u q h t  i n  

N o z z l e , P r o b e , G l a s s w n r e  
(51 T o t a l  F ron t  C a t c h  ( 3 6 4 )  

-a-? 
0.02#4 = zqq = 

BACK-HALF ANALYSIS ( I r n p i n g c r s , a n d  C o n n e c t i n g  Glassware) 

(1) P a r t i c u l a t e  C a u g h t  i n  I m o i n g e r s  
E v a p o r a t e d  Down a t  L e s s  Than 

u 
1 2 0  F 

TOTAL PARTICULATE CATCH (Sum of F r o n t  and 
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c;7mEucan CnuiTonmentaS 

MBORATORY DATA 
(?IETI.IOD 5)  

k l e i m  Volume Gain 

IMPINGER 1 F i n a l  ;Jeight/Volume 7/4.< 
I n i t i a l  Meight/Vol . 
I n c r e a s e  z%z a 

Increase Z C L  A, 
I M P I N G E R  2 F i n a l  Weiglit/Volme i 6 3 .  

I n i t i a l  kleight/Vol . - 

1-VINGER 3 F i n a l  Weight/Volme $/6Z .< 
I n i t i a l  Weight/Vol. 
Increase .!&LAa_ L. J 

IMPINGER 4 F i n a l  Weight/Volme @/3 .r 
.. . I n i t i a l  Wei.ght/Vol. ,. .... ,.. . 

Increase 

PARTICULATE COLLECTED 

FRONT-HALF ANALYSIS (Nozzle,Probe,Filter,and Hot Box Glassware) 

(1) F i l t e r  & P a r t i c u l a t e s  0. 6 85.7 ~ 

( 2 )  F i l t e r  Tare Weight 
( 3 )  N e t  Dry P a r t i c u l a t e s  (1&2) 
( 4 )  P a r t i c u l a t e s  C a u a h t  in 

Nozzle,Probe,Glassware 
(5) Total  F r o n t  Catch ( 3 & 4 )  

BACK-HALF ANALYSIS (Impingers ,and Conncct ing Glassware) 

(1) P a r t i c u l a t e  Caught i n  Irnoingers 
Evaporated Down a t  L e s s  Than 
120 F fO.0- . 

TOTAL PARTICULATE CATCH (Sum of Front  and Back-Half Catches I 



! 

IMPINGER 1 

IMPINGER 2 

I."PINGEX 3 

IMPINGER 4 

Final Seight/Volume 6Flf: 9 
Initial Meight/Vol . 
Increase sz2L ' / / ? . y  
Final Weight/Volume 70 1 
Initial IJeiaht/Vol. - .  
Increase &-g.q i- 1 1 0 . 7  
Final IJeight/Volume Il/r fg 
Initial tleight/Vol. 
Increase . c U z  .o- -+ 2 3.5- 

Final Weigbt/Volume Bj3.7 
Initial Weight/Vol. 
Increase 

PARTICULATE COLLECTED 

FRONT-HALF ANALYSIS (Nozzle,Probe,Filter,and Hot Box Glassware) 

(1) Filter 6 Particulates 0.696f 
( 2 )  Filter Tare Weight 
( 3 )  Net Dry Particulates (1&2) 
( 4 )  Particulates Caught in 

Nozzle,Probe,Glassware 
(5) Total Front Catch ( 3 & 4 )  

BACK-HALF ANALYSIS (Impingcrs,and Connecting Glassware) 

(1) Particulate Caught in Imningers 
Evaporated Down at L e s s  Than 
120 P 

TOTAL PARTICULATE CATCH (Sum of Front and Bac 
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IMPINGER 1 

IMPINGER 2 

IYPINGER 3 

IMPINGER 4 

Final Xeight/Volume 
Initial Weight/vol. 

Final Weiqht/Volume f 
Initial Weight/Vol. 

Final Weight/Volume /nil 
Initial IJeight/Vol. 

Final IJeight/Volume ?fy/. 7 
Initial Weight/Vol. 

Increase S U L  ./f/.O 

Increase -5 - 

Increase -2!!fx. -9.0. 

Increase 1763.6 
PARTICULATE COLLEWED -- _. - 

FRONT-HALF ANALYSIS (Nozzle,Probe,Pilter,and Hot Box Glassware) 

a?// B (1) Filter s Particulates 
( 2 )  Filter Tare Weight 
( 3 )  Net Dry Particulates (1&2) 
( 4 )  Particulates Caught in 

Nozzle,Probe,Glassware 
(5) Total Front Catch ( 3 ~ 4 )  

0. 6 6 B . Y  
D . L I 4 3 0  - - 

BACK-HALF ANALYSIS (Impingers , and Connccting Glassware) 
(1) Particulate Caught in Inpingers 

Evaporated Down at Less Than 
1 2 0  P 

TOTAL PARTICULATE CATCH (Sum of Front and Back-Half Catches 
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IMPINGER 1 

IMPINGER 2 

IYPINGER 3 

IiWINGER 4 

Final ;Jeight/Volume 7, g 
Initial Meight/Vol . 
Increase 

Final Weiqht/Volume a.7,~ 
Initial Weight/Vol. 
Increase 

Final tleight/Volume 466.7 
Initial Weight/Vol. 
Increase 

524J /4/2,4 
- 

2 a  /a. 0 
Final Weight/Volume 

- 
Initial Weight/Vol. 
Increase 

PARTICULATE COLLECTED 

FRONT-HALF ANALYSIS (Nozzle,Probe,Filter,and Hot Box Glassware) 

(1) Filter & Particulates dl 68 7 f  
(2) Filter Tare Weight 
( 3 )  Net Dry Particulates (162) 
( 4 )  Particulates Cauqht in 

Nozzle,Probe,Glassware 
(5) Total Front Catch ( 3 & 4 )  

BACK-HALF ANALYSIS (Impingers,and Connecting Glassware) 

(1) Particulate Caught in Irnoingers 
Evaporated Down at Less Than 
120 F 

TOTAL PARTICULATE CATCH (Sum of Front and Back-Half Catches 




