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1. INTRODUCTION 

PLANT LOCATION 
Toledo Alfalfa Mills. Inc. , 
861 South Stadium lid. 
Oregon, OH 43616 

SOURCE TESTED 
Coal F i r e d  Dryer 
Ohio EPA App l i ca t ion  0448020004P001 
Permi t  t o  I n s t a l l  04-263 

TEST DATE 

May 26, 1907 

TESTING O R G A N I Z A T I O N  

Owens - I l l i no i s  A n a l y t i c a l  S e r v i c e s  
Environmental  Sampling Group 
One SeaGate 
Toledo,  OH 43666 
(419)  247-8928 

SAMPLING PERSONNEL 

Joseph 0. Grau 
Paul  D. S a g e r t  
Dennis Hiner  
R icha rd  Beiswenger 

PURPOSE OF TEST 

To document t h e  p a r t i c u l a t e  emis s ions  as requested by 
Toledo Environmental  S e r v i c e s .  

POLLUTANTS MEASURED 

Par t i cu la t e  

REFERENCE METHODS USED 

USEPA Method 1 - Determlnat1,on of sample p o i n t s  and 

USEPA Method 2 - F l u e  gas v e l o c i t y  measurements. 
USEPA Method 3 - Flue  gas molecu la r  weight measurement. 
USEPA Method 5 - Dete rmina t ion  of p a r t i c u l a t e  e m i s s i o n s  

c y c l o n i c  flow measurement. 

OBSERVERS PRESENT 

Linda Furlough - Toledo Environmental  S e r v i c e s  
Je f f  Twaddle - Toledo Environmental  S e r v i c e s  



2. SUMMARY 
v 

2 . 1  EMISSIONS 

A summary of  t h e  emis s ion  r e s u l t s  is provided  below. 
Add i t iona l  i n f o r m a t i o n  is  found i n  T a b l e  1. 

Test  No. 2 3 4 AVG . 
P a r t i c u l a t e  ( l b s / h r . )  28.8 35. r 34.3 32.9 

- 

2 . 2  PROCESS INFORMATION 

A summary of t h e  p r o c e s s  data i s  provided  below. The 
o p e r a t i o n  was running  at c a p a c i t y  c o n s i d e r i n g  t h e  moi s tu re  c o n t e n t  
of t h e  a l f a l f a  be ing  p rocessed .  rz;ilp"l. b ,  ilr'.; ,..dG .L 

Alfalfa  Processed  ( d r y )  - 8,780 l b s / h r .  
Coal Burned - 

10 

- & h m d  
C o $ A  d " Y "  

1 ,006  l b s / h r .  \ 
4 , 3 7  F 

NOTE: Test  No. 1 was voided  due t o  sampling error .  



3 .  PROCESS DESCRIPTION 

Toledo Alfalfa Mills d r i e s  a l f a l f a  i n  a c o a l  f i r e d  

r o t a r y  d r y e r .  

s u l f u r  dioxide s o r b a n t  p r o p e r t i e s  of t h e  a l f a l f a  in 

t h e  d r i e r  and a cyclone f o r  p a r t i c u l a t e  removal.  

The c o n t r o l  equipment c o n s i s t s  of t h e  



1 

4.1 

4. SAMPLING AND ANALYTICAL PROCEDURES 

SAMPLING LOC AT1 ON 

The p a r t i c u l a t e  r e f e r e n c e  method samples  were t aken  i n  
t h e  cyc lone  exhaus t  s t a c k .  Cyclonic  flow was p r e s e n t  and was 
accounted  f o r  i n  t h e  sampl ing  and v e l o c i t y  measurements.  A t o t a l  
o f  twenty- four  (24) t r a v e r s e  p o i n t s  as p r e s c r i b e d  i n  USEPA Method 
1 were l o c a t e d  on two p e r p e n d i c u l a r  diameters of t h e  s t a c k .  A 
s chemat i c  of t h e  cyc lone  and t r a v e r s e  p o i n t s  can be found i n  
F i g u r e  1. 

4 . 2  VELOCITY MEASUREMENTS 

The v e l o c i t y  and a n g l e  o f  t h e  f low were measured a t  each  of 
t h e  t r a v e r s e  p o i n t s  u s i n g  an  rrS1r type  p i t o t  tube .  The p r o c e d u r e s  
de ta i led  i n  USEPA Methods 1 and  2 were f o l l o w e d .  The d i f f e r e n t i a l  
p r e s s u r e s  used t o  c a l c u l a t e  t h e  a x i a l  components of t h e  f l o w  were 
c a l c u l a t e d  by m u l t i p l y i n g  t h e  measured d i f f e r e n t i a l  p r e s s u r e s  by 
t h e  s q u a r e s  of t h e  c o s i n e s  of t h e  a n g l e s  of t h e  f low w i t h  
v e r t i c a l .  

4.3 PARTICULATE 

4.3.1 Samplinq 

The Anderson Sampler ,  Model CU t r a i n  used is  shown 
s c h e m a t i c a l l y  i n  F i g u r e  2. 
f i l t e r  and i n s i d e  s u r f a c e s  of t h e  probe l i n e r  and n o z z l e .  The 
probe  was o r i e n t e d  a t  each  of  t h e  t r a v e r s e  p o i n t s  s o  t h a t  t h e  
n o z z l e  was p o i n t i n g  d i r e c t l y  i n t o  t h e  gas s t r eam.  
was sampled i s o k i n e t i c a l l y  a t  each  t r a v e r s e  p o i n t  f o r  times 
p r o p o r t i o n a l  t o  t h e  c o s i n e s  of t h e  a n g l e s  t o  t h e  f low w i t h  t h e  
a x i a l  d i r e c t i o n .  The t o t a l  sampling t ime was approx ima te ly  60 
minu tes .  The  sampling t r a i n  o p e r a t i n g  p a r a m e t e r s  moni tored  d u r i n g  
each  t e s t  are recorded  on t h e  f i e l d  data s h e e t s  provided  i n  
Appendix 1. 

P a r t i c d a t e  was c o l l e c t e d  on t h e  

The gas s t r e a m  

4.3.2 A n a l y t i c a l  

Mois tu re  - The m o i s t u r e  was de te rmined  from t h e  volume 
i n c r e a s e  Of t h e  impingers  and s i l i c a  g e l  weight  g a i n .  

P a r t i c u l a t e  - The f i l t e r s  were oven d r i e d  a t  105  0 C f o r  
t h r e e  hour s  and weighed t o  0.1 mg. 
evapora t ed  a t  room t e m p e r a t u r e ,  d r i e d ,  c o o l e d ,  and weighed. The 
p a r t i c u l a t e  c o l l e c t e d  was t h e  sum of t h e  weight  i n c r e a s e  of t h e  
f i l t e r s  and t h e  probe wash r e s i d u e .  
p rovided  i n  Appendix 2. 

The a c e t o n e  probe  washes were 

The A n a l y t i c a l  r e p o r t  is 



. ... 

4 . 4  FLUE GAS ANALYSIS v 

The oxygen i n  t h e  g a s  s t r eam was measured w i t h  a 
Teledyne Model 320-P Oxygen Analyzer.  Carbon d i o x i d e  was measured 
wi th  a Fyrite combustion a n a l y z e r .  

4.5 CALCULATIONS 

The c a l c u l a t i o n s  were performed by computer Using 
e q u a t i o n s  i d e n t i c a l  t o ’ t h o s e  p resen ted  i n  t h e  EPA reference 
methods.  The p r i n t o u t s  are  Inc luded  I n  Appendix 3 .  The i n p u t  
d a t a  f o r  t h e  v e l o c i t y  head p r e s s u r e  was modi f i ed  t o  account  for 
t h e  c y c l o n i c  flow. I s o k i n e t l c  c a l c u l a t i o n s  were performed by hand 
u s i n g  the time weighed a v e r a g e  v e l o c i t y  t o  accoupt  for t h e  
non-equal sampling times a t  t h e  v a r i o u s  sample p o i n t s .  These 
c a l c u l a t l o n s  can b e  found i n  Appendix 4. 



-./ 5 .  SAMPLE HANDLING AND ASSURANCE PROCEDURES 

5.1 CHAIN OF CUSTODY 

Upon aompletion of the testing program, the emission 
samples were hand-carried by the test team to the Owens-Illinois 
Technlcal Center in Toledo, Ohio and submitted f o r  subsequent 
analysis. 

5.2 QUALITY ASSURANCE'PROCEDURES 

Owens-Illinofs routinely uses standard methods and 
techniques combined with appropriate sample blanks In their 
analysis. Spiked samples are frequently used to insure the 
precision and accuracy of the analysis. 

external quality controls, namely Q. A. audits are performed. 
Results from our most recent EPA Audits for NO , SO2, C02, CO, and 
dry gas meter performance are illustrated in Ffgure 3 .  

The basic principles, as set forth in Volumes I, 11, and 
I11 of the Quality Assurance Handbook prepared by the EPA quality 
Assurance Staff, are used as guidelines in all areas of o u r  
environmental testing. 

To further assure the quality of measured data, basic 



6. PROCESS DATA AND TEST RESULTS 

6 . 1  PROCESS INFORMATION 

Process  data recorded  d u r i n g  t h e  t e s t ing  is  provided  on 
Table  1. There were no u p s e t s  o r  abnormal c o n d i t i o n s  r e p o r t e d  
d u r i n g  the t e s t i n g  pe r iods .  

6.2 TEST RESULTS 

The p a r t i c u l a t e  emiss ions  r e p o r t e d  a re  t h e  t o t a l  f r o n t  
ha16 c a t c h  wi th  the probe  and f i l t e r  maintained a t  a nominal 
250 F. The r e s u l t s  are  summarized o n  T a b l e  1 w i t h  t h e  d e t a i l e d  
computer summaries provided  i n  Appendix 3.  

probe o r i e n t a t i o n .  The computer summary for t h i s  t e s t  is  inc luded  
i n  Appendix 3, however the r e su l t s  are  n o t  r e p o r t e d .  

The i n i t i a l  test  performed was voided  due t o  improper 



7 .  EQUIPMENT CALIBRATION 

7.1 DRY GAS METER 

The d r y  gas  meter i n  pump box #1 was c a l i b r a t e d  b e f o r e  
and a f t e r  the compliance tests. The volume c o r r e c t i o n  f a c t o r  
(VCP) a s s i g n e d  t o  t h e  meter is the  average of  t h e s e  two 
c a l i b r a t i o n s .  

c a l i b r a t e d  t o  a wet t e s t  meter i n  s e r i e s  w i t h  the f i r s t  meter. 
C a l i b r a t i o n  c o n s i s t s  of comparing t h e  gas meter be ing  

The wet tes t  meter is c a l i b r a t e d  semi-annual ly  by u s i n g  p rocedure  
ASTM D-1071, S e c t i o n  19. 

7 . 2  PITOT TUBE 

The dimensions of p l t o t  t u b e  #22 were measured and a re  
w i t h i n  t he  t o l e r a n c e s  s e t  f o r t h  i n  EPA Method 2 a l l o w i n g  t h e  
b a s e l i n e  c o e f f i c i e n t  of 0.84 t o  b e  used. 

7.3 GRAVIMETRIC CHECK 

F i l t e r  we igh ing  was performed wi th  a Mettler H 4 3  ba l ance  
(#99-28353) l o c a t i o n  i n  t he  Owens - I l l i no i s  North Techn ica l  Cen te r  
B u i l d i n g ,  Toledo,  Ohio. The balance is r o u t i n e l y  checked by an 
o u t s i d e  in s t rumen t  s e r v i c i n g  company wi th  NBS standard weights  t o  
assure c o n s i s t e n t  accu racy .  

7 . 4  SAMPLE NOZZLE 

The sample n o z z l e  was measured a t  three e q u a l l y  spaced 
l o c a t i o n s ,  u s i n g  vern ier  c a l i p e r s  i n  accordance  w i t h  Method 5. 
The measurements were r eco rded  on the f i e l d  data shee t s .  

A l l  p e r t i n e n t  c a l i b r a t i o n  d a t a  shee t s  are  provided  i n  
Appendix 5. 



TABLE 1 
TOLEDO ALFALFA MILLS 

PROCESS AND PARTICULATE 
EMISSION SUMMARY - M A Y  26, 1 9 8 7  

A .  GENERAL 

1. Test No. 2 3 4 AVO 

224 224 224 224 2. Avg. Gas Temp ( F) I 

3. Avg. Gas V e l . ( F P S )  51.9 51.8 51.7 51.8 
4. Avg. Gas Vol.(ACFM) 46,811 46,732 46,659 46,734 

(DSCFM) 28,842 28,644 29,309 28,932 
5. I s o k l n e t i c  Sample  Rate ( % I  

0 

91 91  96 

C. FLUE GAS ANALYSIS 

1. M o i s t u r e  ( % )  18.7 17.9 17.2 17.9 

3. C a r b o n  D i o x i d e  ( % I  2.5 3.0 2.5 2.7 
2. Oxygen ( X I  17.5 17.5 18 17.7 v 

D. PROCESS DATA 

1. Alfalfa P r o c e s s e d  ( l b s . / h r )  - 8,780 ( d r y )  
2. Coal Usage ( l b s . / h r )  - 1,006 

NOTE: TEST NO.. 1 WAS VOIDED DUE TO A SAMPLING ERROR. 



... 

. .  

v 

. .  

. . . .  .... -. . .  

. . . . .  

. . .  . . .  . . . . . .  .- 

. ., 

FIGURE 1 
CYCLONE SCHEMATIC AND 

TRAVERSE POINTS 

-. . 

.... 
..... 

. . . . .  

. 
. . .  . .  

, 



FIGURE 2 

PARTICULATE SAMPLING TRAIN 

HEATED FILTER BOX 

FILTER HOLDER 

UMBILICAL LINE 

r - .  
v I - - 

ICE-WATER 
MIX 

4 

: . 

. . .  

V' I 
CONTROL UNIT 

Y 

-1 
Y 
-1 

z 

2 
2 



. ..-FIGURE. 3 . . . . .  - . . . .  . . . . . . . . . . . .  - .. ... ___.. . .- . .  .... 
. - -  ... . . . . .  . EPA Q ~ A ~ / ~ J ' : A - ~ ~ u R A N ~ , F  Affn/Ta . . . .  ::.::.. :.''.:-:' ..... _- -. .... . . . . . . . . .  ._i .. .... . . .  . . . . . .  ........... .. . . .  .. - - ... - -- -- .- . . .  . . . . . .  . . . . . . . . . . . . . . . .  ........... . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......... ... . - . . . . . . . . . . .  - .. 

. .  . . . . . . . . . . .  ........... Nlefhd 3- Of.$& f -:. , ' :-.-.-:-I- x .  .- #w.iur-fu/Nff/s.-..-.-. - 

. .- ' . _ _ _  .. -- -. .... 

- 
............. - . . . . . . . . .  

. . . .  .y- ...... .... ( . . ) . - ~ n n w ~ 4  MaAu- - 
......... .... ca -.1.:- __ 

. . - ....... ..... .... 
..... . .  

~ _. . . . . . . . . . .  .... ..................... .... ..... ..___- .-------.. ______ I 
0 

. 
__--. ......... 

. . . . .  __ ... .. __ __ .. - .. -. -. ._ - . . . . .  ... 

. . . . . . . . . .  ..... .. _ .  . . .  . -. ... . . .. ............... ..... 
............ - ............. 
.... ..... .- . .  ..... .......... . 
. . . .  . . .... .. .... 

. . . .  ........ ........ 
.. ......... ___ __ - 
...... . ....... 

........... .. .. .... 
........ . . .  .. 

~ -- -- ..... - - ._ .. . ... 

-. 

.-_ _._ - 
__ -- -- 

--.----.--------- 

Q . . '  
. - . ... 

... ..... : :.'' ::1:-:,1:.:7-~--::: - .:- .. -. - -..- - --- . - ............... .. ...... .. ----. _____- . .  ....... __ - .  . .  
. . . .  .... .......... ... . .. --- * . . r )  _ _  

Q ..... 0 

_- .___, __ - - ..... .... @.-. , ____ ........... 

._. __ 
.- - 

_. -- -::::z.::::::xI- 
-. 

- _ - " . . . h  
. . . . . . . . .  ~ 

__-- - . z . 5. -- 
._.___- ., . e - 2  - .--- ._ . . .......... -- 

. .  ._..___I- - 
........... 

..... , .............. 0.- A ........ . 
I__ ........... ___ . . _ .. , ............... ~~ .... m .... * . _ .  ......... *.-g:::: . ............ -. ----___. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... ...: . .  .: . -..; . , ~ ~ - ~ ~ - ~ ~ - ~ - ~ , . ~ ~ - . ~ . - - ~  
., k.z. 

...... 0.- 0 . .  0 ..... 0 .. ........................ 
.- . , . ......... .... ................. 

. . . . . . .  . .............. 
, ., ............ . ... ...... . . . . .  ...... .- -. . - 

--- .- 
. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  .... ............ -' . . . . . . . . . .  - '  u-3  .................. . .. , ................. ....... .. 

... .... . ,. . . . . . . . . . . . . . . . . . . . . . . . .  ....... ,. ..... 
........ __. ., . 

..... , .......... ... ..... . 
. .. 

, ..... A .......... 
__ . . . . . . . . .  ............. -_ 

.. .... __  __ ...... ..... -..._..-__I ___ ... ..... - .... \ o ~  .... 

.- . ~ -- - ______._._I_.___.- 
8 -  
6. 

0 
_____I_ - ... ___- _________ _.__- - ____ _I-_-~- 

..... 4 . ___ 

k-.Q- .- __ --- 

-. __-.I_ a ..... .- A-. #-- ____- 
... ....... z ......................................................... . - .. 

_-LL-- .- (? --., 
0 . ~  

- --- 
- ____ 

~ - ~ .  -_--- -______- . ...... .,, __ __ __ 
- _ . --- $--' 

___  -~-).- --'--% 
.- 0 -. 

- . 
. . - __ - ___ -__ 

.- 

..---.-._--_-__I- -- -- -_ -- - - . - - _._I______ 
............... __--- ~ __-__ .. ......... . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- ............. ... -. ......... -. ..... .... 



. .- 
- 

APPENDIX 1 

FIELD DATA SHEETS 















. N  

Y 



l l T K  NO. 
vcr nm WDI no. ,- 

FILTER KIM 1-J) 





. 
e. 

.. 

. .  





APPENDIX 2 

ANALYTICAL DATA 



FILTERS: 

TEST 
NO. 

1 '  
2 
3 
4 

- 

Blank 

DATE RECEIVED 5/27 /87  
DATE COMPLETED 5 / 2 9 / 8 7  

TOLEDO ALFALFA MILLS 
GRAVIMETRIC ANALYSIS 

Oven dried  105OC f o r  three  hours and weighed. 

TARE WT. DRY WT. PATRICULATE 
(Grams) (Grams) (Qrams 1 

0.8082 1.0096 0.2014 
0.7963 0.9888 0.1925 
0.8034 1.0362 0.2328 
0.8000 1.0614 0.2614 
0.8010 0.8010 0.0000 

ACETONE PROBE WASHES: 

oven dried  105 C / 3  hours,  cooled i n  desiclator,  weighed. 
One hour c y c l e s  t o  constant  weight .  

Transferrgd t o  platinum weighing dishes  evaporated i n  a i r ,  

TEST TARE WT. DRY WT. PATRICULATE 
NO. (Grams 1 (Qrams) (Qrams) - - 
I *  91.4222 
2 ,  93.3362 
7 92.2610 

91.5008 
93.4571 
92.4180 < 

4 90.7843 90.9095 
Blank 94.9590 94.9595 

0 . 0 7 8 6 .  
0.1209 
0.1570 
0.1252 
0.0005 

*Results  shown but not  included,  Test #1 was voided. 

Book 4 Page 79 



APPENDIX 3 

COMPUTER CALCULATIONS 



v PLANT: 
DATE: 
UNIT TESTED: 

1 
2 
3 
4 
5 
6 
7 
s 
9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
19 
20 
21 
22 
23 
24 

OWENS ILLINOIS.  INC. 

TOLEDO ALFALFA MILLS 
5-26-87 
TEST #I 

VH( IN  H20) TS(K) 
0.730 383. 
1.160 383. 
0.700 377. 
0.320 377. 
0.660 377. 
0.150 372. 
1.770 372. 
2.420 372. 
0.350 377. 
0.610 377. 
0.730 377. 

. , 0.450 383. 
. 1.lh0 3e3. 

0.330 380. 
0.720 380. 
0.700 380. 
0.018 383. 
0.054 363. 
0.134 383. 
0.210 333. 
0.370 330. 
0.950 383. 
1.110 383. 
1.030 333. 

PlVERAGE 330. 

PS =747. MMHO 
DS = 1.33 M 
A = 1.40 SQM 
%CQ2= 2.5 
XCQ = 0.0 
7.02 = 17.5 
XN2 = 30.0 

ST = 60. MIN 
MD = 29.10 

PARTICULATES 

T S ( F )  
230. 
230. 
220. 
220. 
220. 
210. 
210. 
210. 
220. 
220. 
220. 
230. 
230. 
225. 
225. 
225. 
230. 
230. 
230. 
230. 
225. 
230. 
230. 
230. 
( < . '  
224. 

( 27.40 INHG) 
( 52.5 I N  ) 
( 15.03 SQFT) 

VS ( MPS) 
17.4 
22.0 
16.9 
11.5 
16-4 
7.3 

26.7 
32. s 
12.0 ~ ~~ 

15.3 
17.3 - .  . . 
13.7 ~~~ 

22.0 
11.7 
17.5 
17.0 
2.7 
4.7 
7.5 
7.3 

12.4 
17.7 
22.0 
20.7 

15.8 

VS(FPS) 
57.2 
72.0 
55.6 
37.6 
54.0 
25.5 
87.7 

106.7 
39.3 
51.9 
56.7 
44.9 
72.0 
35.3 
63.9 
55.8 

9.0 
1s. 5 
24.5 
30.7 
40.5 
65.2 
72.0 
47.9 

51.9 

CP = 0.e40 
VCF = 1.032 
DH = 1. MMHG ( 0.7 INHZO) 
PB =747. MMHG: (29.40 INHG) 
TM = 50. C (122.0 F 1 
WC =197. ML 
VMC = 1.254 CUM ( 44.290 CIJFT) 
VSTD= 1.156 CUM ( 40.81 CUFT) 
DN = 4.73 MM ( 0.185 I N  ) 
MS = 27.04 

MG COLLECTED 

280.0 



OWENS ILLINOIS,  INC.  

PLANT: TOLEDO ALFCILFFI MILLS 
DATE: 5-26-87 
UNIT TESTED: TEST #1 

v 

PARTICULATES 

FLUE GAS VOLUME 

MOISTURE 

u 

I- p-57- 

CONCENTRATION EMISSION RATE 
GIDSCM GR/DSCF G/SEC LEVHR 

0 . 2 4 3  0. 106 3.30 26.2 

22.08 &CMS ( 467SP.ACFM) 

13.64 EGCMS( 28903,DSCFM) 

18.51% 

STANDCIRD CONDITIONS- 68.F. 29.92INHG 



OWENS ILL INOIS ,  INC. 

v PLRNT: TOLEDO ALFALFA MILLS 
DFITE: 5-26-07 
UNIT TESTED: TEST #2 

V H ( I N  H20) TS(K)  T S ( F )  VS ( MPS 1 
1 0.730 383. 230. 17.4 
2 1.160 383. 230. 22.0 
3 0.700 377. 220. 16.9 ~~ ~ ~~~ .. - .  . . 

4 0.320 377. 220. 11.5 
5 0.660 377. 220. 16.5 
6 0.150 372. 210. 7.3 ~ 

7 
E 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 - .  
18 
19 
20 

u 21 
22 
23 
24 

~~~~~ 

I. 770 
2.620 
0.350 
0.610 
0.730 

-0.450 
,1.160 
0.330 
0.920 
0.700 
0.018 
0.054 
0.134 
0.210 
0.370 
0.950 
1.160 
1.030 

372. 
372. 
377. 
377. 
377. 
333. 
383. 
330. 
380. 
330. 
333. 
383. 
353. 
383. 
330. 
353. 
333. 
333. 

210. 26.7 
210. 32.5 
220. 12.0 
220. 15.8 
220. 17.3 
230. 13.7 
230. 22.0 
225. 11.7 
225. 19.5 
225. 17.0 
230. 2.7 
230. 4.7 
230. 7.5 
230. 9.3 
225. 12.4 
230. 19.9 
230. 22.0 
230. 20.7 

VS (FPS) 
57.2 
72.1 
55.6 
37.6 
54.9 
25.5 
87.7 

106.7 
39.3 
51.9 
56.8 
44.9 
72.1 
33.3 
64.0 
55.8 
9.0 

15.6 
24.5 
30.7 
40.6 
65.2 
72.1 
67.9 

AVERAGE 330. 224. 15.3 51.9 

PS =747. MMHG 
DS = 1.33 M 
6 = 1.40 SQM 
%C02= 2.5 
%CO = 0.0 
%02 = 17.5 
%N2 = 30.0 

ST = 60. M I N  
MD = 29.10 

PART ICULATES 

v 

( 29.40 INHG) CP = 9.340 
( 52.5 I N  ) VCF = 1.032 
( 15.03 SQFT) I3H = 1. MMHG ( 0.7 INH20)  

PB =747. MMHG (29.40 INHG) 
TM = 53. C (127.6 F ) 
WC =203. ML 
VMC = 1.2Y3 CUM ( 45.470 CUFT) 
VSTD= 1.175 CUM ( 41.51 CUFT) 
DN = 4.78 MM ( 0.153 I N  ) 
MS = 27.02 

MG COLLECTED 

313.4 



OWENS ILLINOIS.  INC. 

PLANT: TOLEDO CILFCILFCI MILLS 
DCITE: 3-26-87 

v 

UNIT TESTED: TEST #2 

CONCENTRATION EMISSION RCITE 
WDSCM GR/DSCF WSEC LWHR 

PGRTICULCITES 

FLUE OCIS VOLUME 

MOISTURE 

v 

0.267 0.117 3.63 28. El 

22.09 RCMS ( 46511.CICFM) 

13.61 DSCMSC 28842.DSBPt'l) 

18.74% 

STCINDCIRD CONDITIONS- 63.F~ 29.72INHG 



OWENS ILL INOIS ,  INC. 

PLANT: TOLEDO ALFALFA MILLS 
DATE: 5-26-87 
UNIT TESTED: TEST #3 

v 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

v 21 
22 
23 
24 

V H ( I N  H20)  
0.730 
1.160 
0.700 
0.320 
0.460 
0.150 
1.770 
2.620 
0.350 
0.610 
0.730 
0.450 

. 1.160 
0.330 
0.920 
0.700 
0.018 
0.054 
0.134 
0.210 
0.370 
0.950 
1.1.50 
1.030 

TS(K) 
383. 
383. 
377. 
377. 
377. 
372. 
372. 
372. 
377. 
377. 
377. 
333. 
383. 
380. 
380. 
380. 
383. 
363. 
333. 
353. 
380. 
333. 
333. 
383. 

T S ( F )  
230. 
230. 
220. 
220. 
220. 
210. 
210. 
210. 
220. 
220. 
220. 
230. 
230. 
225. 
225. 
225. 
230. 
230. 
230. 
230. 
225. 
230. 
230. 
230. 

VS (MPS) 
17.4 
21.9 
16.9 
11.4 
16.4 
7.9 
26.7 
32.5 
12.0 

17.3 
13.7 
21.9 
11.7 
19.5 
17.0 
2.7 
4.7 
7.5 
9.3 
12.3 
19.8 
21.9 
20.7 

15.8 

VS (FPS) 
57.1 
72.0 

37.5 
53.9 
25.5 
87.6 
106. 6 
39.2 
51.8 
56.7 
44.3 
72.0 
38.2 
63.9 
JJ. 7 
9.0 
15.5 
24.5 
30.6 
40.5 
65.1 
72.0 
67.9 

cs c 4d.d 

AVERf4GE 380. 224. 15.3 51.8 

PS t747. MMHO 
DS C 1.33 M 
A = 1.40 SQM 
%GO?.= 2.5 
7x0 = 0.0 
7.02 = 17.5 
%N2 = PO. 0 

ST =z 60. M I N  
Mil = 29.10 

PARTICULfiTES 

4' 

( 29.40 INHG) CP = 0.840 
( 52.5 IN ) VCF = 1.032 
( 15.03 SQFT) tIH = 1. MMHO ( 0.7 INH20) 

PB =747. MMHG (29.40 INHG) 
TM = 57. C (134.7 F ) 
WC =l95. ML 
VMC = 1.317 CUM ( 46.510 CUFT) 
VSTD= 1.170 CUM ( 41.31 CUFT) 
DN = 4.78 MM I 0.188 I N  ) 
MS = 27.11 

MG COLLECTED 

389.8 



OWENS ILLINOIS. INC. 

v PLANT: TOLEOCI ALFALFA MILLS 
DATE: 5-26-87 
UNIT TESTED: TEST #3 

CONCENTRRTION EMISSION RATE 
G/DSCM GR/DSCF G/SEC LWHR 

PARTICULATES 0.334 0.146 4.50 35.7 

FLUE GGS VOLUME 22.0b QCMS 46732.ACFM) 

13.52 DSCMS( 23644.DSCFM) 

MOISTURE 17.92% 

. .. . .  

STANDARD CONDITIONS- 4Q.F. 29.92INHG 



OWENS ILL INOIS*  INC. 

PLANT: TOLEDO ALFALFA MILLS - 
DFITE: 5-26-87 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
I. 5 
16 
17 
18 
19 
20 

v 21 
22 
23 
24 

UNIT TESTED: TEST #4 

V H ( I N  H20) TS(K) 
0.730 383. 
1.160 303. 
0.700 377. 
0.320 377. 
0.660 377. 
0. is0 372. 
1.770 372. 
2. 6620 372. 
0.350 377. 
0.610 377. 
0.730 377. 
0.450 383. 
1.160 383. 
0.330 380. 
0.920 380. 
0.700 380. 
0.018 383. 
0.054 383. 
0.134 383. 
0.210 383. 
0.370 380. 
0.750 383. 
1.160 383. 
I. 030 383. 

AVERAGE 380. 

TS(F) 
230. 
230. 
220. 
220. 
220. 
210. 
210. 
210. 
220. 
220. 
220. 
230. 
230. 
22s. 
225. 
225. 
230. 
230. 
230. 
230. 
225. 
230. 
230. 
230. 

LL4. C,C, 

vs ( MPS ) 
17.4 
21.9 
16.9 
11.4 
16.4 
7.8 
26.7 
32.4 
11.7 
15.5 
17.2 
13.6 
21.9 
11.6 
19.4 
17.0 
2.7 
4.7 
7.4 
9.3 
12.3 
19.8 
21.9 
20.6 

15. E 

US (FP 
57. 
71. 

37. 
53. 
25. 
87. 
106. 
39.2 
51.7 
56.6 
44.3 
71.8 
3%. 2 
63.8 
55.6 
9.0 
15.5 
24.4 
30.6 
40.4 
65.0 
71.8 
17.7 

51.7 

cc 
-64. 

PS 
DS 

=747. MMHO ( 29.40 INHG) 
= 1.33 M ( 52.5 I N  ) 

A = 1.40 SQM ( 15.03 SQFT) 
%C02= 2.5 
%CO = 0.0 
7.02 = 17.5 
%N2 = 90.0 

ST = 60. MIN 
MD = 28.10 

CP = 0.840 
VCF = 1.032 
UH = 1. MMHG ( 0.7 INH2O) 
PB =747. MMHG (29.40 INHG) 
TM = 52. C (124.8 F ) 
wc =192. ML 
VMC = 1.351 CUM ( 47.690 CUFT) 
VSTD= 1.239 CUM ( 43.74 CUFT) 
KIN = 4.78 MM ( 0.18% I N  ) 
MS = 27.20 

PARTICULATES 

./ 

MO COLLECTED 

386.6 



OWENS ILLINOIS.  INC. 

PLANT: TOLEDO 'CILFRLFFL MILLS 
DCITE: 5-26-e7 

L 

IJNIT TESTED: TEST #4 

PARTICULATES 

FLUE GAS VOLlJME 

MOISTURE 

'e' 

CONCENTRRTION EMISSION ROTE 
GIDSCM GR/DSCF G/SEC LWHR 

0 . 3 1 3  0.136 4.32 3 4 . 3  

22.02 RCMS 4bb59.4CFM) 

13.83 DSCMSC 29309.DSCFM) 

17.1SL 

GTCINDFIRD CONDITIONS- 68.F. 29.92INHG 



APPENDIX 4 

ISOKINETIC CALCULATIONS 



u SAMPLE 
POINT 

i 
2 

- 

3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
1 3  
1 4  

AH P 
(“H 0 )  -2- 
1.8 
2.9 
3.4 
3.0 
2.7 
1.8 
1.3 

’ 2 .2  
2.? 
2.8 
2.8 
2.9 

2.9 
3.2 
3.1 
2.0 
0.8 

SAMPLING 
TIME (rnln) 

2.64 
2.64 
2 .23  
1.80 
5.19 
5.27 
1.80 
0.92 
1.80 
2.64 
3.39 
2.64 
3 - 3 9  
3.39 
3.02 
1.80 
1.36 
1.36 
1.36 
0.46 
2.64 
3.02 
1.80 
3.39 

zJaHp : S.T. = 95.46 
59.95 MIN. 

1.59 = Time Weighted 



. .. 

- TEST NO. 

DN 

m 
- 
T s  

Ps 

iG 
VSTD 

An( f t  2, 

27.11 ------ > <-- - -- - - 
41.51 41.31 43.74 

0.000192 ----- > < - - - - - - - 

0.840 85.49 1.59 ' 

U' 

I = T VSTD PSTD 100 
Tgtd Vs ST A n  60 (1-BWD) = % pS 

TEST NO. 

% Isoklnetlc Rate 

- 2- 

91.2 

- - -3- 

go. 8 

-4- - 
96.1 



. .L 

APPENDIX 5 

EQUIPMENT CALIBRATIONS 



btt a d Y . 9 7  k t e r  No. L 
barontric Pressure in HS 

R E T E R  
Orifice V o l w  Temnr&turcr Vol u n  Temp Pres 1i.e InGicattd Corrtctior, 
h t t i n r  Fluu Fattor 

D R Y  G h S  A E T E R  Y E T  T E S T  

Y K KO 

Average & 

Calibrated by 



. 
- 

. .  

. .  ,,. . .. . 

. .  . .  . ... , .. . . . . . . . .  . 
.... I .. 

. .  . . . .  
. . -  . 

. . . . . . .. 
,:,. . . , ... . . .  . . .  . .. ._ . . .  

/ 

htt  & w 7  h t e r  No. I 
h r w t r i c  b s s m G L L Z Z  i n  ~k 

D R Y  G R S  M E T E R  V E T  T E S T  M E T E R  
Tanraturts Volw Tw Prts  Tiu Indicattd Corrtction Orifice Vol me 

httinr FI M Factor . 

I 

- 

.. . htrase 

.J 

.,__) :. Calibrattd trv 
. .. > :, -' :. . - -  , 



r -  

. .. 

PITOT TUBE INSPECTION DATA SHEET 

r 
. .  

. 
%/es l e v e l ?  

obs truc t ions?  

Comments : 

P i t o t  tubdprobe  number zz meets o r  ekceeds a l l  s p e c i f i c a t i o n s  
c r i t e r i a  and/or a p p l i c a b l e  des ign  features'  and is  hereby ass igned  a .  
P i t o t  tube c a l i b r a t i o n  f a c t o r  o f  0.84. 

-in LO t i i  bo. voi.  62. No. 160. )ktnoa 2. Vtr i fy  the mini- 
2 inch aetblck of n themcwole  and the n m i m  3Ir in- 
s*DIrlKim between tm P ~ W K  t u M  &no tH norale I; %kDn a t  
VIC top o f  cn i i  page. 

/ 
r .- 

0-26 




