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DATE: J u n e  1 7 ,  1994 

T O :  F i l e s  

FROM : David S e l l e r s  - SD/Madison 

FILE CODE:  i 4.530-5 

FID 8: 113004650 

S U B J E C T :  S t a c k  T e s t  Review - Oscar  blayer Smokehouses, 2/15/94 - 2/17/94 
Smokehouses : b 

d4f 1. Summary 

Oscar Mayer f o l l o w e d  up smoke house t e s t i n g  performed i n  December 1 9 9 3  wi.th 
a d d i t o n a l  t e s t i n g  Februa ry  1 5 - 1 7 ,  1994. The December 1993 t e s t i n g  i n c l u . i e d  

c o n t i n u o u s  smokehouse and  b a t c h  smokehouse. The December r.993 
r e s u l t s  s h o w e d e & h  vi- 0 . 4  lb/1000 l b s  e s h a u s  ~ ; L . ~ ~ ~ ~ L  

p a r t i c u l a t e  l i m i t  i n  c h .  NR 4 1 5 ,  IJ is .  Adm. Code, and-s&fect t o  .md i n  
v i o l a t i o n  o f  t h e  8 5 %  o r g a n i c  compound c o n t r o l  r e q u i r e m e n t  i n  c h .  NR 424 .  Vis. 
Adm. Code 

p a r t i c u l a t e  and  v o l a t i l e  organicDA$ompound t e s t i n g  o e ,  fire< 

& 

three ~,,,fr~./,,~~ swkeharser  
The F e b r u a r y  
c o n f i r m e d  t h a t  
gas  l i m i t ,  
c h .  NR 424  l i m i t s  a p p l i e d ,  85% c o n t r o l  o f  o r g a n i c  compounds. 

2 .  T e s t  Methods 

T e s t  Firm - Clean  A i r  E n g i n e e r i n g ,  P a l a t i n e .  I l l i n o i s  
P a r t i c u l a t e  Elatcer Method - Method 5 w i t h  Wisconsin Back Half  
V o l a t i l e  O r g a n i c  Compound Method - Method 2 5 A  

Organ ic  compound r e s u l t s  were r e p o r t e d  a s  p ropane .  I c o n v e r t e d  t h e  resalts t o  
c a r b o n .  C lean  A i r  E n g i n e e r i n g ‘ s  p a r t i c u l a t e  s a m p l i n g  t r a i n  u s e d  a l o n g  r e f l o n  

. t u b e  t o  c o n n e c t  t h e  h e a t e d  p a r t i c u l a t e  f i l t e r  box t o  t h e  impinger  box.  Due t o  
t h e  c o l d  ambien t  t e m p e r a t u r e s  t h e r e  was n o t i c e a b l e  p a r c i c u l a t e  c o n d e n s a t i o n  i n  
t h e  t e f l o n  t u b i n g .  I ’ a s k e d  C lean  A i r  t o  r i n s e  t h e  l i n e  w i t h  a c e t o n e  t o  i n s u r e  
c o l l e c t i o n  o f  t h e  c o n d e n s i b l e  p a r t i c u l a t e  i n  t h e  t u b i n g .  

The-Continuous Smokehouse was t e s t e d  w i t h  the the rma l  o x i d i z e r  o f f ,  
P.esults r e p r e s e n t  u n c o n t r o l l e d  emis s ions  f o r  t h i s  p r c c e s s .  

process #3  

. .. 

I _ _  . .. . . . - . . . . . :... , . . .  . .: . ’ ,  . . .  .. . . . . .  . . .  
, . .  . . .  . . . - .. .., . - - . . ... . . 



Oscar Mayer F e b r u a r y  1996 Smokehouse S t a c k  T e s t s  2 

3 . -  R e s u l t s ,  , 

Cont inous  Smokehouse Produc ing  Geef Franks - 2/15/94 

Run 1 2 

P r o d u c t i o n  Data  

sawdust ( l b s l h r )  109 106 

Emiss'ion Data 

P a r t i c u l a t e  ( l b s l h r )  8.13 8.51 

p a r t i c u l a t e  ( lbs/1000 lbs gas) 0.61 0.63 

o r g a n i c  compounds ( l b s l h r )  2.48 1.01 

o r g a n i c  compounds (ppmdv) 458 184 

s t a c k  f l o w  (acfm) 361 2 3679 

151 

5.1 

s t a c k  temp ( f )  

s t a c k  m o i s t u r e  (%) m. 
Emiss ion  F a c t o r s  

P a r t i c u l a t e  ( l b l t o n  wood) 149 161 

o r g a n i c  compounds ( l b l t a n  wood) 46 19 

...'*~, 

t o n t i n o u s  Smokehouse Produc ing  Pork g i e n e r s  . 2/16/94 

RU" 

P r o d u c t i o n  Data 

sawdust ( I b s l h r )  

1 2 

96 100 

Emiss ion  Data 

p a r t i c u l a t e  ( l b s l h r )  10.5 8.0 
p a r t i c u l a t e  (lbs11000 I b s  gas) 0.61 0.63 

organ ic  compounds ( l b s l h r )  1.9 0.74 
o r g a n i c  compounds (ppndv) 410 153 

s t a c k  f l o w  tac fm)  

s t a c k  temp ( F )  

s t a c k  m o i s t u r e  (%)  

3238 3061 

120 132 

7.6 7.8 

Emiss ion  F a c t o r s  

p a r t i c u l a t e  ( L b l t o n  wood) 219 160 

o r g a n i c  compounds ( l b l t o n  wood) LO - 15 

3 

108 

8.90 

0.62 

0.77 

134 

.J814 d; 

:e,* 
152 

5.8 

165 

14 

3 

104 

9 .0  

0.62 

0.61 

131 

3227 

140 

6.6 

173 

12 

108 

8.51 

0.62 

1.42 

259 

u3725* .e*  QI 
151 

5 . 1  

158 

26 

k v g  

100 

9.2 

0 .62  

442- 1.oB 
232 

3725 

151 

7.3 

184 

22 



Oscar Mayer Februa ry  199L Smokehouse S t a c k  T e s t s  3 

Producing Turkey Wieners . 2/17.18/94 

The thermal o x i d i z e r  was turned o f f  f o r  the  stack t e s t .  Results below represent uncantro'lled emissions. 

R"" 1 2 3 Av9 

Production Data 
saudusr ( I b s l h r )  33 33 32 35 

. .  Emission Data 

p a r t i c u l a t e  ( I b s l h r )  2 .0 2 . 7  3 . 7  2 . 8  
p a r t i c u l a t e  (lbs/lOOO Ibs gas) 0.13 0.21 0.31 0.34  
organic compounds ( lbs /hr )  0 .99 0.56 0.28 0 .61  
organic compounds (ppmdv) 408 160 68 232 

stack flou (acfm) 

stack temp ( F )  

stack moisture ( % )  

1511: 2192 2477 2061 
117 110 95 107 
3.4 4 . 0  3 . 9  7.3 

Emission Factors 

p a r t i c u l a t e  ( I b f t o n  wood) 115 169 22L 169 
organic cornpounds (Ibfton wood) 57 35 17 36 

A t t a c h ,  
c c :  J o e  Pe rez  - Mi7 

US EPA Region  V 



OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

Oscar Mayer Foods Corporation contracted Clean Air Engineering to perform 
emissions testing at their facility in Madison, Wisconsin to demonstrate compliance 
with Wisconsin Department of Natural Resources regulations. 

The test parameters included the following pollutants: 
Total suspended particulate, including condensibles (TSP); . .  

Total hydrocarbons as propane (THC). 

The testing took place 
Prom J2Continuou. &mokehouse : 

the stack locations for the following processes: 

A summary of test results is shown in Table 1-1 below. 

Table 1-1 
Summary of Test Results 

Sampling Average 
Method Emission 

Particulate (Ib/hr) EPA M5 2.80 
Particulate (Ib/ 1,000 Ib 01 stack gas) EPA M5 0.338 
THC (Ib/hr) EPA M25A 0.746 2 ' f f " P j  

0.61 a <  C J f  
-rnokehouse pmcess 4 

Parliculale (Ib/hr) EPA M5 8.51 
Particulale (Ibl1,OOO Ib 01 stack gas) EPA M5 0.620 
THC (Ib/hr) EPA M25P 1.73 3s p f O  

W r t i c u l a t e  (Ib/hr) EPA M5 9.17 
Particulate (Ib/ 1,000 Ib of stack gas) €PA M5 0.755 

/,-'A 4s car- 

THC (Iblhr) EPA M25A 1.32 a .cPW~ 
i,og as c a r b  

Smokehouse Process Jt2 

The testing was performed on February 15 through 18, 1994. Coordinating the field 
testing were: 

D. Love - Oscar Mayer Foods Corporation 
J. Bojan - Clean Air Engineering ' ' 

Revision 0 



OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

CaKF),,,, - Smokehouse - Particulate and Total Hydrocarbons 

Run No. 

Dale (1994) 
Stan Time (appcox.) 
Slop Time (approx.) 

Sawdust used (Ibhr) 
Meal processed (Ibhr) - 100% Uliiizalian 
Meal processed (Ibhr) . Typical Ulilizalion 

T, Temperalure (.F) 
B, Moislure (volume %) 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume *A) 

Volumelric Flow Bate. 
0, Actual condilions (aclm) 
O,,, Standard condilions (dsclm) 

Parlicuiale Results 

C Concentration (grldscl) 
E Emission rale (Ibhr) 
E Emission rate (lb11.000 ib slack gas) 

Back Hall Or& 
C Concentration (grldscl) 
E Emission rale (Ibhr) 
E Emission rate (lbl1.000 Ib slack gas) 

Beck Hall lnorwnic 
C Concentration (gildscl) 
E Emission rale (Ibmr) 
E Emission rate (lb11.000 ib slack gas) - 
C Concentration (gildscl) 
E Emission rate (Ibhr) 
E Emission rate (ib11.000 lb slack gas) 

B&Y2LuM 
C Concentration (grldscl) 
E Emission rale (Ibhr) 
E 

LQLal 

Emission rate (ib11.000 Ib slack gas) 

C Con.cenlralion (gildscl) 
E 'Emission rale (ibhr) 
E Emission rate (lbi1.000 Ib slack gas) 

Tolai Hydrocarbons RBSUIIS 
C,,, Concenlralion (pprndv) 
E Emission rale (Ibhr) 

1 2 3 

February 15 February 15 February 15 

Revision 0 

08:Oo 
09:07 

109.09 

150 
4.33 
20.2 
0.6 

3.612 
2,891 

0.176 
4.35 

0.325 

0.0660 
1.63 

0.122 

0.081 1 
2.01 

0.150 

0.00536 
0.133 

0.00992 

0.152 
3.70 

0.282 

0.328 
8.13 

0.607 

152.7 
3.03 

10:07 
11:12 

106.51 

151 
5.09 
20.5 
0.6 

3,679 
2,916 

0.200 
5.00 

0.369 

0.0687 
1.72 

0.127 

0.069E 
1.74 

0.128 

0.00200 
0.0495 

0.0036E 

0.140 
3.51 

0.259 

0.340 
8.51 

0.627 

61.4 
1.23 

12:15 
1 3 3 0  

108.82 

152 
5.84 
20.1 

0.7 

3.884 
3.049 

0.187 
4.87 

0.342 

0.0724 
1.89 

0.133 

0.0758 
1.98 

0.139 

0.00573 
0.150 

0.0105 

0.154 
4.02 

0.282 

0.340 
8.90 

0.624 

44.7 
0.936 

Average 

151 
6.09 
20.2 
0.6 

3,725 
2,952 

0.187 
4.7.1 

0.345 

0.0690 
1.75 

0.127 

0.0755 
1.91 

0.139 

0.00436 
0.1 11 

0.00804 

0.149 
3.77 

0.274 

0.336 
8.51 

0.620 

86.3 
1.73 

2-2 



.OSCAR MAYER FOODS CORPORA I IU?d 
CAE Project No: 6940 0 Smokehouse / 

PARTICULATE PARAMETERS 

Run No. 

Date (1994) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
Y ,  
C, Pitot tube.coefficient 

A, Sample location area (flz) 
P, Barometric pressure (in. Hg) 
D, Nozzle diameter (in.) 
0, Oxygen (dry volume "10) 
CO, Carbon dioxide (dry volume %) 
V,, Liquid collected (ml) 
V, Volume metered, meter conditions (R3) 
T, Dry gas meter temperature ( O F )  

T, Stack temperature (OF) 
AH Meter box orifice pressure drop (in. HzO) 
Q Total sampling time (min) 

Dry gas meter correction factor 

Static pressure (in. H20) 

Flow Results 
VWsld Volume of water collected (ft3) 
Vmrld Volume metered, standard (ft3) 
P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
E,, Moisture in sample ("A by volume) 

,B , ,  Saturated moisture (% by volume) 
JAP Velocity head (dn. H20) 
M, MW of sample gas, dry (Ibflb-mole) 
M, MW of sample gas, wet (Ibllb-mole) 
V, Velocity of sample (Wsec) 
961 lsokinetic sampling (%) 
0, Volumetric flow rate, actual (acfm) 
Q,,d Volumetric flow rate, standard (dscim) 

Gas density (IblfP) 
Gas mass flow rate (1,000 Ib/hr) 

1 2 3 

February 15 February 15 February 15 
08:OO 10:07 12:15 
09:07 11:12 13:30 

1.0054 
0.84 
0.0 

3.06 
28.91 
0.375 

20.2 
0.6 

39.2 
40.52 

52 
150 
1.6 
60 

1 .85 
40.75 
28.91 
7.48 
4.33 

25.87 
0.318 
28.90 
28.43 

19.7 
93.7 

3,612 
2,891 

0.061 7 
13.38 

1.0054 
0.84 
0.0 

3.06 
28.91 
0.375 

20.2 
0.6 

48.8 
43.37 

61 
151 
1 .8 
60 

2.30 
42.86 
28.91 
7.68 
5.09 

26.58 
0.323 
28.90 
28.35 
20.0 
97.7 

3,679 
2,916 

0.0614 
13.56 

1.0054 
0.84 
0.0 

3.06 
28.91 
0.375 

20.1 
0.7 

59.8 
46.20 

65 
152 
2.0 
60 

2.81 
45.37 
28.91 
7.89 
5.84 

27.29 
0.341 
28.92 
28.28 

21.2 
99.0 

3,884 
3,049 , 

0.0612 
14.26 



OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 

-smokehouse 4 1 
February 15, 1994 

RUN 1 

Time 

08:41 
08:42 
08:43 
08:44 
08:45 
08:46 
08:47 
08:48 
08:49 
08:50 
0851  
08:52 
08:53 
0854  
08:55 
08:56 
08:57 

Data Acauisition 
C Effluent gas concentration 

Calibration Gases 
COi 
Cmi 
Cor 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, iinai upscale gas 
Actual concentration of upscale gas 

Sarnolina Conditions' 
E,, 
Q,,, 

Moisture in sample (% by volume) 
Volumetric flow rate, standard (dscfrn) 

Calculated Results 
c,, Concentration drift corrected 
CgZs Concentration moisture corrected 
E Emission rate (Iblhr) 

Sampling conditions taken lrom Particulate Run 1. 

2 

THC 
( P P m w  

126.4 
126.4 
126.3 
126.3 
126.3 
126.3 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 
126.2 

146.7 

-0.3 
546.6 

2.6 
546.0 
547.5 

4.33 
2.891 

146.1 
152.7 
3.03 



OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 
-Smokehouse 4 / 
February 15, 1994 

RUN 2 

Time 

10:46 
10:47 
10:48 
10:49 
1 0 5 0  
1051 
1052  
1053 
1054  
1055 
1056 
1057  
1 0 5 8  
1 0 5 9  
11:oo 
11 :01 
11 :02 

Data Acouisiiion 
C Effluent gas concentration 

Calibration Gases 
C,; 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check. initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolina Conditions' 
B,, 
os,, 

Moisture in sample (% by volume) 
khKfY?triC flow rate. standard (dscfm) 

Calculated Results 
CSas Concentration drift corrected 
CgZ5 Concentraiion moisture corrected 
E Emission rate (Iblhr) 

THC 
(PPMwv) 

76.5 
76.4 
76.4 
76.4 
76.4 
76.4 
76.4 
76.4 
76.4 
76.3 
76.3 
76.3 
76.2 
76.2 
76.2 
76.2 
76.2 

71.3 

2.6 
546.0 

26.9 
546.8 
547.5 

5.09 
2.91 6 

58.3 
61.4 
1.23 

Sampling conditions taken from Particulate Run 2. 

2 



OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 
-Smokehouse 
February 15, 1994 

dI (m/;ndodS 1 
RUN 3 

Time THC 
(PpmW 

Q&& 
C 

12:57 
12:58 
12:59 
13:OO 
13:Ol 
13:02 
13:03 
13:04 
13:05 
13:06 
13:07 
13:08 
13:09 
13:lO 
13:11 

. 13:12 
13:13 

gj!&Qg 
Eiiluent gas concentration 

Calibration Gases 
COi 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibration bias check, init/al upscale gas 
calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolino Conditions’ 
Bwo 
CIsld 

Moisture in sample (“A by volume) 
Volumetric flow rate, standard (dscfm) 

Calculated Results 
Cgar Concentralion drift corrected 
Cgas Concentration moisture corrected 
E Emission raie (Iblhr) 

37.9 
37.7 
63.9 
68.8 
70.2 
73.0 
74.4 
75.7 
76.5 
79.1 
81.4 

83.0 

78.6 
79.8 
80.0 

78.9 

77.8 

50.9 

26.9 
546.8 

-6.7 
534.0 
547.5 

5.84 
3,049 

.. 42.1 
44.7 

0.936 

’ Sampling conditions taken lrom Particulale Run 3. 

2 



OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

Table 2-3 
GLI-f:*#Jw 0 Smokehouse - Particulate and Total Hydrocarbons 

Run No.1 

Dale (1994) 
Stan Time (approx.) 
Slop Time (approx.) 

Ooeratinc Oafa 
Sawdust used (Ibhr) 

1 3 4 

Gas Conditions 
T, Temperature (.F) 
B, Moisture (volume %) 
0, Oxygen (dry voiume %) 
CO, Carbon dioxide (dry volume %) 

Vqlurnelric Flqw Rate 
0, Actual condilioos (acim) 
O,,d Standard conditions (drclm) 

Parllclllale ReSUlIS 

C Concentration (grldscl) 
E Emission rate (Ibhr) 
E Emission ra:e (lbll.OOO Ib slack gas) 

Back Half Orcanic 
C Concentration (grldscl) 
E Emission Ra:a (Ibhr) 
E Emission rate (lb11.000 Ib slack gas) 

Back Hall Incmanic 
C Concentration (grldtcl) 
E Emission Rate (Ibhr) 
E Emission rate (lb11.000 ib slack gas) 

B c k  Hall A- 
C Concentration (grldscl) 
E Emission Rale (ibhr) 
E Emission (ale (lb11.000 Ib slack gas) 

Back Hall Total 
C Concenlration (grldscl) 
E Emission Rate (Ibhr) 
E Emission rate (lbll.OOO Ib stack gas) 

C Co?centration (grldscf) 
E Emission Rale (Ibhr) 
E Emission rate (lW1.000 Ib Stack gas) 

Total Hydrocarbons Results 
C,,, Concentration (ppmdv) 
E Emission rale (Ibhi) 

' Run 2 was aborted due to process diiiiculties. 

Revision 0 

February 16 February 16 February 16 
0a:to 
0990  

96.00 

120 
7.57 
20.3 

0.5 

3.238 
2.660 

0.21: 
4.89 

0.389 

0.0957 
2.18 

0.173 

0.079L 
1.61 

0.14: 

0.0724 
1.65 

0.131 

0.247 
5.64 

0.449 

0.462 
10.5 

0.837 

136.8 
2.31 

l2:lo 
13:15 

100.00 

132 
7.70 
20.4 
0.4 

3.061 
2.457 

0.206 
4.33 

0.372 

0.0792 
I .67 

0.143 

0.0668 
1.41 

0.121 

0.0277 
0.584 
0.0502 

0.174 
3.66 

0.315 

0.379 
7.99 

0.687 

51.1 
0.908 

i i : i 5  
15:25 

104.00 

140 
6.55 
20.4 

0.4 

3.227 
2.590 

0.196 
4.35 

0.358 

0.0956 
2.12 

0.175 

0.0751 
1.67 

0.137 

0.0385 
0.854 

0.0702 

0.209 
4.64 

0.382 

0.405 
9.00 

0.740 

43.8 
0.749 

Average 

130 
7.30 
20.4 

0.4 

3,175 
2,569 

0.205 
4.52 

0.373 

0.0902 
1.99 

0.1 64 

0.0738 
1.63 

0.134 

0.0462 
1.03 

0.0839 

0.210 
4.65 

0.382 

0.415 
9.17 

0.755 

77.2 
1.32 

2-3 



OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 

-.Smokehouse 

PARTICULATE PARAMETERS 

Run No. 

Dale (1994) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
Y, 
C, Pitot tube coefficient 

A, Sample location area (it*) 
P, Barometric pressure (in. Hg) 
D, Nozzle diameter (in.) 
0, Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume "A) 
VI, Liquid collected (ml) 
V, Volume metered, meter conditions (ft3) 
T, Dry gas meter temperature ( O F )  
T, Slack temperature (OF) 
AH Meter box orifice pressure drop (in. H,O) 
0 Total sampling time (mio) 

Dry gas meter correction factor 

Static pressure (in. H20) 

Flow Results 
V.*,rld Volume of water collected (it3) 

Vnsld Volume metered, standard (ft3) 

P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
a,,, Moisture in sample ("A by volume) 
a, ,  Saturated. moisture ("A by volume) 
dAP Velocity head (din. H,O) 
M, MW of sample gas, dry (IbAb-mole) 
M, MW of sample gas, v e t  (Ib/lb-mote) 
V, Velocity of sample (Wsec) 
%I Isokinetic sampling ("A) 
Q, Volumetric flow rate, actual (acfm) 
Qsld Volumetric ilow rate, standard (dscfm) 

Gas density (IbW) 
Gas mass flow rate (1,000 Iblhr) 

' Run 2 was aborted due to process difficulties. 

1 

February 16 
08:lO 
09:30 

1.0054 
0.84 
0.0 

3.06 
29.20 
0.375 
20.3 
0.5 

69.3 
39.01 

49 

1.5 
60 

120 

3.26 
39.85 
29.20 
3.40 
7.57 

11.63 
0.292 
28.89 
28.07 

17.6 
99.6 

3,238 
2,660 

0.0647 
12.58 

3' 

February 16 
12:lO 
13:15 

1.0054 
0.84 
-0.1 
3.06 

29.20 
0.375 
20.4 
0.4 

66.5 
37.62 

67 
132 
1.3 
60 

3.13 
37.1 1 
29.19 
4.73 
7.78 

16.21 
0.273 
28.88 
28.03 

16.7 
100.5 
3,061 
2,457 

0.0633 
11.63 

3 

February 16 
14:15 
15:25 

1.0054 
0.84 
0.0 

3.06 
29.20 
0.375 

20.4 
0.4 

57.0 
38.52 

63 
140 
1.4 
60 

2.68 
33.25 
29.20 

5.85 
6.55 

20.02 
0.287 
28.88 
23.17 

17.6 
98.2 

3,227 
2,590 

0.0628 
12.16 
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OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 
-Smokehouse 
Februxy  16, 1994 

RUN 1 

Time 

1 2 5 3  
1 2 5 4  
12:55 
12:56 
1 2 5 7  
1 2 5 8  
1 2 5 9  
13:OO 
13:Ol 
13:02 
13:03 
13:04 
13:OS 
13:06 
13:07 
13:08 
13:09 

, .  

Data Acoi- 
C Effluent gas concentration 

Ca1ibrati.x Gases 

COi 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolinq Conditions1 
B,, 
Qrld 

Moisture in sample (“A by volume) 
Volumetric flow rate. standard (dscfm) 

Calculated Results 
Cgas , Concentration drift corrected 
Cgar Concentration moisture corrected 
E Emission rate (Iblhr) 

’ Sampling condiiions taken from Parliculate R u n  3. 

2 

THC 
(PPmwv) 

149.2 
96.3 
97.8 
92.9 
95.4 
99.1 

101.8 
102.9 
104.7 
101.8 
99.6 
96.6 
95.5 
95.5 
92.2 
89.7 
88.1 

129.4 

8.9 
242.3 

27.3 
233.3 
248.9 

7.78 
2,457 

126.1 
136.8 
2.31 
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OSCAR MAYER FOODS CORPORATION 

$2 
CAE Project No: 6940 

-Smokehouse 
February 16,1994 

R U N  2 

Time 

15:09:40 
. 15:09:55 

15:lO:lO 
15:10:25 
15:10:40 
15:10:55 
15:ll:lO 
15:11:25 
15:11:40 
15:11:55 
15:12:10 
15:12:25 
15:12:40 
15:12:55 
15:13:10 
15:13:25 
15:13:40 
15:13:55 
15:14:10 
15:14:25 

Data Acu:iisition 
C Effluent gas concentration 

Calibratiw- 
C,, 
C,; 
C,, 
C,, 
C,, 

X ibrat ion bias check, initial zero gas 
Calibralion bias check, iniiial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolinu Condilions’ 
B,, 
asld 

Moisture in sample (“A by volume) 
Volumetric flow rate, standard (dscfm) 

- .. 
Calculated Results 

Cgas Concenlration drin corrected 
Cga5 Concentration moisture correcled 
E Emission rate (lbhr) 

’ Samplirig conditions taken from Parliculate Run 4 

6 

65.3 
65.8 
67.3 
67.5 
67.2 
66.9 
67.4 
65.5 
65.6 
66.8 
66.5 
67.9 
66.9 
67.1 
66.8 
66.1 
67.7 
67.5 
66.3 
67.2 

70.8 

27.3 
233.3 
31.5 

257.8 
248.9 

6.55 
2.590 

47.7 
51.1 

0.908 
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OSCAH MAYER FOODS CORPORATION 
CAE P:oject No: 6940 
-mokehouse @mess 4 2 C&; , ,~W~)  
February 16, 1994 

RUN 3 

Time 

* 16:lO 
16:ll 
16:12 
16:13 
16:14 
16:15 
16:16 
16:17 
16:18 
16:19 
16:20 
16:21 
16:22 
16:23 
16:24 
16:25 
16:26 

Data Acauisition 
C Effluent gas concentration 

Calibration Gases 
COi 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check, iniiial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolirlo Conditions' 
B,", 
QSid 

Moisture in sample (% by volume) 
Volumetric flow rate, standard (dsclm) 

Calculated Results 
Cgas Concentration drift corrected 
Cgas Concentration moisture corrected 
E Emission rale (Iblhr) 

THC 
(PPmwv) 

' Sampiing conditions taken from Velocity and Moisture Run 1 

2 

66.4 
66.8 
66.6 
66.5 
67.9 
68.9 
69.5 
68.6 
69.2 
68.7 
69.1 
67.9 
67.7 
66.9 
66.8 
66.9 
66.6 

66.7 

31.5 
257.8 
29.8 

245.3 
248.9 

7.20 
2.492 

40.6 
43.8 

0.749 



OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

Pcocesr t#3 Table 2-1 
C o n t i n u o u m  mokehouse - Particulate and Total Hydrocarbons 

Run No.' 

Date (1994) 
Stan Time (approx.) 

1 4 5 

February 17 February 18 February 18 
1o:oo 13:OO 15:15 

Slop Time (approx.) 11 :23 

Sawdust used (Ibhr) 34.78 
Meat processed (Ibhr) - 100% Utilization 
Meat processed (Ibhr) - Typical Utilization 

as Conditionq 
T, Temperature (.F) 
B, Moislure (volume %) 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 

Volurnelric Flow R a  
0, Actual conditions (acfm) 
Oild Slandard conditions (dsclm) 

Par:iculale ResuIls 

C Concenlration (grldscl) 
E Emission rale (ibhr) 
E Emission rate (lblt.OOO Ib slack gas) 

R& Half Om& 
C Concenlralion (grldscl) 
E Emission rate (ibhr) 
E .Emission rate (lb11.000 Ib slack gas) 

C Conce?l<ation (grldsct) 
E Emission rate (lbh;) 
E Emission rate (Ibll.OOO Ib stack gas) 

BZzs Hell Ace- 
C Concentration (grldscl) 
E Emissiqn rate (Ibhr) 
E Emission rate (lb11,000 Ib slack gas) 

FL&&Kwd 
C . Concentralion (gildscl) 
E Emission rate (ibhr) 
E Emission rate (Ibll.OOO Ib stack gas) 

LQla! 
C Concentration (grldscl) 
E Emission rate (Ibhr) 
E Emission rate (ibll.OOO Ib slack gas) 

Total Hydrocarbons R e ~ u I t s  
CCar Cancenlialion (pprndv) 
E Emission rale (Ibhi) 

I Runs 2 end 3 were aborled due to process dilliculiies. 

Revision 0 

117 
3.39 
20.4 

0.4 

1.51 4 
1.293 

0.109 
1.21 

0.204 

0.0288 
0.319 

0.0537 

0.0163 
0.180 

0.0303 

0.0253 
0.280 

0.0472 

0.0703 
0.779 
0.131 

0.179 
1.99 

0.335 

136.1 
1.21 

14:15 

32.00 

110 
3.97 
20.4 

0.4 

2,192 
1,885 

0.0578 
0.933 
0.107 

0.0422 
0.682 
0.0785 

0.0431 
0.696 

0.0801 

0.0250 
0.403 

0.0464 

0.110 
1.78 

0.205 

0.168 
2.72 

0.312 

53.3 
'3.689 

16:44 

33.33 

9 5  

20.4 
0.4 

3.89 

2.477 
2,190 

0.0299 
0.561 

0.0555 

0.0509 
0.955 

0.0946 

0.0683 
1.28 

0.127 

0.0480 
0.902 

0.0893 

0.167 
3.14 

0.31 1 

0.197 
3.70 

0.366 

22.7 
0.341 

Average 

107 
3.75 
20.4 

0.4 

2,061 
1,769 

0.0656 

0.122 
a.901 

0.0406 
0.652 

0.0756 

0.0426 
0.720 

0.0791 

0.0328 
0.528 
0.061 

0.116 
1.90 

0.216 

0.182 
2.60 

0.338 

70.7 
0.746 

2-1 
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OSCAE MAYER FOODS CORPORATION 
CAE Priject No: 6940 
Continuw-rnokehouse fT0a.U 43 

PARTICULATE PARAMETERS 

Run No.? 

Date (1994) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
Y, 
C, Pitot tube coefficient 

A, Sample location area (H,) 
P, Barometric pressure (in. Hg) 
D, Nozzle diameter (in.) 
0, Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
VI, Liquid collected (ml) 
V, Volume metered, meter conditions (H3) 
T, Dry gas meter temperature (“F) 
T, Stack temperature ( “F)  
AH Meter box orifice pressure drop (in. H,O) 
0 Total sampling time (min) 

Dry gas meter correction factor 

Static pressure (in. H,O) 

Flow Results 
VWrld Volume of water collected (ff3) 
Vmstd Volume metered, standard (H3) 

P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 

Moisture in sample (%by volume) 
E,, Saturated rnoisiure (% by volume) 
JAP Velocity head (dn, H20) 
M, MW of sample gas, dry (Ibflb-mole) 
M, MW of sample gas, wet (IbAb-mole) 
V, Velocity o f  sample (Wsec) 
%I !sokinetic sampling (%) 
0, ’, iumetr ic flow rate, actual (acfm) 

Volumetric flow rate, standard (dscfm) 
Gas density (IblW) 
Gas mass flow rate (1,000 lblhr) 

’ Runs 2 and 3 were aborted due to process difficulties 

1 

February 17 
1o:oo 
11:23 

1.0054 
0.84 

0.0 
3.69 

28.94 
0.500 

20.4 
0.4 

24.1 
33.20 

68 
117 

0.73 
72 

1.13 
32.31 
28.94 
3.21 
3.39 

1 1.08 
0.114 
28.88 
28.51 

6.8 
93.9 

1.51 4 
1,293 

0.0654 
5.94 

4 

February 18 
13:OO 
14:15 

1.0054 
0.84 

0.0 
3.69 

28.94 
0.500 

20.4 
0.4 

42.6 
49.93 

70 
110 
1.7 
72 

2.01 
48.55 
28.94 

2.60 
3.97 
9.00 

0.166 
28.88 
28.45 

9.9 
96.8 

2.1 92 
1,885 

0.0661 
8.69 

5 

February 18 
15:15 

.16:44 

1.0054 
0.84 
0.0 

3.69 
28.94 
0.500 

20.4 
0.4 

47.7 
57.21 

73 
95 

2.3 
72  

2.25 
55.42 
28.94 

1.64 
3.89 
5.68 

0.190 
28.88 
28.46 

11.2 
95.1 

2.477 
2,190 

0.0680 
10.10 



OSCAR MAYER FOODS CORPORATION 
CAE Project No: 6940 
Continuous-Smokehouse P m S s  $ 3  

~~ - 
February 17, 1994 

R U N  1 

Time 

11 :50 
1151  
11 :52 
11 :53 
1 1 5 4  
1 1 5 5  
1156  
11 :57 
11 :58 
1159  
12:oo 
12:Ol 
12:02 
12:03 
12:04 
12:05 
1 2 0 6  

Data Acouisition 
C Effluent gas concentration 

Calibration G a w  
Coi 
Cmi 
Cot 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Sarnolino Conditions1 
B,, 
Os,, 

Moisture in sample (% by volume) 
Volurneiric fiow rate, standard (dscfm) 

Calculated Results 
Cgas Concentration drift corrected 
Cgas ConcentraJion moisture corrected 
E Emission rate (Iblhr) 

THC 
( P P m w  

150.3 
,146.3 
150.4 
154.1 
157.9 
156.7 
159.5 
160.1 
149.7 
116.2 
1 14.6 
108.9 
97.6 
84.8 

68.1 
62.1 

7419 

140.8 

4.6 
267.6 

17.8 
245.5 
248.9 

3.39 
1.293 

131.4 
136.1 

1.21 

1 Sampling condiiions taken from Particulate Run 1. 

2 



I OSCAR MAYER FOODS CORPORATION 
CAE Proiect No: 6940 
C o n l i n u d u L S m o k e h o u S e  pkxess 4-3 
February 18, 1994 

RUN 4 

Time THC 
( P P m w  

13:43 
13:44 
13:45 
13:46 
13:47 
13:48 
13:49 
13:50 
13:51 
13:52 
13:53 
13:54 
13:55 
13:56 
13:57 
13:58 
13:59 

Data Acouisition 
C . Effluent gas concentration 

Calibration Gases 
COi 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibration bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Actual concentration of upscale gas 

Samolina Conditions’ 
E,, 
OSld 

Moisture in sample (% by volume) 
Volumetric flow rate, standard (dscfm) 

Calculated Results 
Cgz5 Concentration drift corrected 
Cgzs Concentration moisture corrected 
E Emission rate (Iblhr) 

41 .O 
37.5 
35.3 
32.6 
29.4 
26.4 
26.4 
26.6 
26.4 
24.6 
22.2 
21.2 
19.3 
17.4 
17.7 
16.8 
16.0 

62.2 

19.4 
247.7 

10.0 
244.5 
248.9 

3.97 
i , m 5  

51.1 
53.3 

0.689 

’ Sampling conditions taken from Particulate Run 4. 

2 



OSCAF, MAYER FOODS CORPORATION 
CAE Proiect No: 6940 
Cont inuo’usmSmokehouse P m s s  $3 
February 18, 1994 

R U N  5 

Time 

15:58 
1559 
16:OO 
16:Ol 
16:02 
16:03 
16:04 

. 16:05 
16:06 
16:07 
16:08 
16:09 
16:lO 
16:11 
16:12 
16:13 
16:14 

Data Acauisition 
C Effluent gas concentration 

Calibration Gases 
Coi 
Cmi 
C,, 
C,, 
C,, 

Calibration bias check, initial zero gas 
Calibralion bias check, initial upscale gas 
Calibration bias check, final zero gas 
Calibration bias check, final upscale gas 
Aclual concentration of upscale gas 

Samolino Conditions’ 
B w o  
Os,d 

Moisture in sample (“A by volume) 
Volumetric flow rate, standard (dscfm) 

Calculated Res UltS 
CgZB Concentration drift corrected 
Cgz1 Concentration moisture corrected 
E Emission rate (Iblhr) 

23.9 
22.5 
21 .8 
21.3 
21.4 
20.5 
20.4 
20.3 
20.1 
19.9 
18.6 
12.7 
17.7 
18.1 
18.0 
17.2 
17.1 

29.5 

10.0 
244.5 

8.0 
242.9 
248.9 

3.89 
2,190 

21.8 
22.7 

0.341 

’ Sampling conditions taken from Particulate Run 5. 

2 



*OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

Oscar Mayer Corporation’s headquarters and one of its main production facilities is 
located in Madison, Wisconsin. The plant produces a variety of products including 
hotdoos, lunchmeats. sausage, bacon and lunchables. Smokehouses of various tvues 

mechanizedline. Smoke is first generated by burn& sawdist or woodchips and then 
conveyed via ducting into the smokehouse. 

A summary of the operating data for both processes is contained in Appendix I. 

A schematic of t h m m o k e h o u s e  process is shown in Figure 3-1 

Exil .-E Enier ___t Smokehouse 

- Smoke 

0 0 0 Sampling Localions pi 

Revision 0 

3-1 

Figure 3-1: -rocessASchernatic a1 



OSCAR MAYER FOODS CORPORATION 
MADISON, WISCONSIN 

Client Reference No: 26593 
CAE Project No: 6940 

A schematic of t h e . l l l l l l ) s r n o k e h o u s e  process is shown in Figure 3-2. 

Sampling Localions 

Ahburner 

Sawduslor Wwdchipr Enter %t----J 
Smokehouse 

3-2 
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. .  ... . , ,  

M r .  B i l l  P?~-?sell 
C l e a n  A i r  h g i n e e r i n g  
500 F I .  wood S t .  
P a l a t i n e ,  iL 60067 

Dear  B i l l ,  

The f o l l o w i n g  is a l i s t i n g  of sawdust u s a g e  d u r i n g  t h e  s tack  t e s t  
a t  Oscar Kayer between Tebruary 1 5 t h  and 1 9 t h  of t h i s  year.  

Process T e s t  Sawdust Usage Xate 

1 0 9 . 0 9  lbs/hi 1 
2 1 0 6 . 5 1  Ibs/hr  
3 108.82 lbs/:lr 

1 9 6 . 0 0  lbs/hr 
2 T e s t  aborted 
3 100.00 l b s /h r  
4 1G:.OO 1bs/hr 

34.78 lbs/.h 
Teec a h r t e d  
Test Aborted 
3 2 . 0 0  lbs/hr 
3 3 . 3 3  l b s /h r  

If vou-have any quest iol ls : . recp.rdinq t h i s  data, p l e a s e  cive me a cal 
241-3S13, Zxt  3460. 

s cozdrcred 

.1 at ( g c s )  

Sincerely, 

David M .  Love, 
Z n ~ i n e e r i n g  Siipe_rl.isor 




