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l. INTRODUCTION

PLANT LOCATION

Toledo Alfalfa Mills, Inc.
861 South Stadium Rd.
Qregon, OH 43616

SOURCE TESTED

Coal Fired Dryer

Chio EPA Application 0448020004P001
Permit to Install 04-263

TEST DATE
May 26, 1987
TESTING ORGANIZATION

Owens-~Illinols Analytical Services
Environmental Sampling Group

One Sealate

Toledo, OH 43666

(419) 247-8928

SAMPLING PERSONNEL

Joseph 0. CGrau
Paul D. Sagert
Dennls Hiner
Richard Beilswenger

PURPOSE OF TEST

To document the particulate emissions as requested by

Toledo Environmental Services.

POLLUTANTS MEASURED

Particulate

REFERENCE METHODS USED

USEPA Method 1

USEPA Method 2
USEPA Method 3
USEPA Method 5

OBSERVERS PRESENT

Linda Furlough - Toledo Environmental Services
Jeff Twaddle - Toledo Environmental Services

Determination of sample points and
cyclonic flow measurement.

Flue gas velocity measurements.
Flue gas molecular welght measurement.
Determinatton of particulate emissions.




2. SUMMARY

2.1 EMISSIONS

A summary of the emission results 1s provided below.
Additional information is found in Table 1,

Test No. 2 3 4 - AVG,

Particulate {(lbs/hr.) = 28.8 35.7 34,3 32.9

2.2 PROCESS INFORMATION

A summary of the process data is provided below. The
operation was running at capaclty considering the molsture content
of the alfalfa being processed. T%gquuyﬁchwa o imieUianes

Led

i o~ Y

8 A
Alfalfa Processed (dry) - 8,780 lbs/hr.—’ikﬂﬁﬁﬁw
Coal Burned - 1,006 1lbs/hr. \
4,39 Lo

NOTE: Test No. 1 was voided due to sampling error.

O-anﬁﬁ}a. VWLIB N fac,a/m't = 60% W




3. PROCESS DESCRIPTION

Toledo Alfalfa Mills dries alfalfa in a coal fired
rotary dryer. The control equipment consists of the
sulfur dioxide sorbant properties of the alfalfa in

the drier and a eyclone for particulate removal.




4. SAMPLING AND ANALYTICAL PROCEDURES

4,1 SAMPLING LOCATION

The particulate reference method samples were taken in
the cyclone exhaust stack. Cyclonic flow was present and was
accounted for in the sampling and velocity measurements. A total
of twenty-four (24) traverse points as prescribed in USEPA Method
1 were located on two perpendicular dlameters of the stack. A
schematic of the cyclone and traverse points can be found in
Figure 1,

4,2 VELOCITY MEASUREMENTS

The veloclty and angle of the flow were measured at each of
the traverse points using an "S" type pitot tube. The procedures
detalled in USEPA Methods 1 and 2 were followed. The differential
pressures used to calculate the axial components of the flow were
calculated by multiplying the measured differential pressures by
the squares of the coslnes of the angles of the flow with
vertlical.

4.3 PARTICULATE

4.3.1 Sampling

The Anderson Sampler, Model CU, train used is shown
schematically in PFigure 2. Particufate was collected on the
filter and inside surfaces of the probe liner and nozzle. The
probe was orlented at each of the traverse points so that the
nozzle was pointing directly 1Into the gas stream. The gas stream
wag sampled lsokinetically at each traverse point for times
proportional to the cosines of the angles to the flow with the
axlal direction. The total sampling time was approximately 60
minutes. The sampling train operating parameters monitored during
each test are recorded on the field data sheets provided 1n
Appendix 1.

4,3,2 Analytical

Moisture - The molsture was determined From the volume
Increase of the impingers and silica gel weight gain.

Particulate - The filters were oven dried at 10500 far
three hours and wefghed to 0.1 mg, The acetone probe washas were
evaporated at room temperature, dried, cooled, and weighed. The
particulate collected was the sum of the weight increase of the
filters and the probe wash residue. The Analytical report is
provided iIn Appendix 2.




b,y PLUE GAS ANALYSIS

The oxygen in the gas stream was measured with a
Teledyne Model 320-P Oxygen Analyzer. Carbon dioxide was measured
with a Fyrite combustion analyzer.

4.5 CALCULATIONS

The calculations were performed by computer using
equatlons identical to those presented in the EPA reference
methods. The printouts are included in Appendix 3. The input
data for the velocity head pressure was modified to account for
the cycleonic flaow. Isokinetic calculations were performed by hand
using the time weighed average velocity to accoupnt for the
non-equal sampling times at the various sample points. These
caiculatlons c¢an be found in Appendix 4.




5. SAMPLE HANDLING AND ASSURANCE PROCEDURES

5.1 CHAIN OF CUSTODY

Upon completion of the testing program, the emission
samples were hand-carried by the test team to the Owens-Illinoils
Technical Center in Toledo, Ohio and submitted for subsequent
analysls.

5.2 QUALITY ASSURANCE PROCEDURES

Owens-Illinols routinely uses standard methods and
technlques combined with appropriate sample blanks in theilr
analysis. Spiked samples are frequently used to insure the
precision and accuracy of the analysis.

To further assure the quality of measured data, basic
external quallty controls, namely Q. A. audits are performed.
Results from our most recent EPA Audits for NO_, 802, 002, ¢0, and
dry gas meter performance are illustrated in ngure 3.

The basic principles, as set forth in Volumes I, II, and
IIT of the Quality Assurance Handbook prepared by the EPA quallity
Assurance Staff, are used as guidelines in all areas of our
environmental testing.




6. PROCESS DATA AND TEST RESULTS

6.1 PROCESS INFORMATICN

Process data recorded during the testing is provided on
Table 1. There were no upsets or abnormal conditions reported
during the testing periods.

6.2 TEST RESULTS

The particulate emissions reported are the total front
halg catch with the probe and filter maintained at a nominal
250"F, The results are summarized on Table 1 with the detalled
computer summaries provided in Appendix 3.

The inltlal test performed was volded due to improper
probe orientation. The computer summary for this test is included
in Appendix 3, however the results are not reported.




7. EQUIPMENT CALIBRATION

7.1 DRY GAS METER

The dry gas meter in pump box #1 was calibrated before
and after the compliance tests. The volume correction factor
(VCF) assigned tao the meter 1s the average of these two
callbrations. .

Calibration conslsts of comparing the gas meter belng
calibrated to a wet test meter in series with the First meter.
The wet test meter is calibrated semi-annually by using procedure
ASTM D-1071, Section 19,

7.2 PITOT TUBE

The dimenslons of pitot tube #22 were measured and are
within the tolerances set forth in EPA Method 2 allowing the
baseline coefficlient of 0.84 to be used.

7.3 GRAVIMETRIC CHECK

Filter weighlng was performed with a Mettler H43 balance
(#99-28353) location in the Owens-Illinoils North Technical Center
Building, Toledo, OChlo. The balance 18 routinely checked by an
outside instrument serviecing company with NBS standard welghts to
assure conslistent accuracy.

7.4 SAMPLE NQZZLE

The sample nozzle was measured at three equally spaced
lacations, using vernier calipers in accordance with Method 5.
The measurements were recorded on the field data sheets.

All pertinent calibration data sheets are provided in
Appendix 5.




A. GENERAL
1. Test No. 2 3
2. Avg. Gas Temp (OF) . 224 224
3. Avg. Gas Vel,.(FPS) 51.9 51.8
4., Avg. Gas Vol.{ACFM) 46,811 46,732
(DSCFM) 28,842 28,644
5. Isckinetic Sample Rate (%)
91 91
B. EMISSIQONS
PARTICULATES
(gr/DSCF) 0.117 0.146
(lbs./hr) 28.8 18,7
c. FLUE GAS ANALYSIS
1. Molsture (%) 18.7 17.8
2. Oxygen (%) 17.5 17.5
3. Carbvon Dloxide (%) 2.5 3.0
D. PROCESS DATA
1. Alfalfa Processed (lbs./hr)
2., GCoal Usage {(1bs./hr) - 1,006
NOTE TEST NO. 1 WAS VOIDED DUE T0O

TABLE 1

TOLEDO ALFALFA MILLS
PROCESS AND PARTICULATE

EMISSION SUMMARY - MAY 26, 1987

224
51.7
46,659
29,309

96

0.136
34.3

17.2
18
2.5

- 8,780 (dry)

A SAMPLING ERROR.

AVG

224
51.8
46,734
28,932




FIGURE 1
CYCLONE SCHEMATIC AND

TRAVERSE POINTS
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FIGURE 2

PARTICULATE SAMPLING TRAIN
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APPENDIX 1

FIELD DATA SHEETS
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. . . AL
idag] " 2.8 1230 lL330.A 1 260 | AAQ =32 o, m
n Do &)
2.9 1 63317 1 250 230 % 80777
- 12 i - ’4-’ -
: 2.9 |220 |t333.°449 aa0 la3e 735 16,79
AYT RAGE )
EpeEiTs PERFORED B

TES




FINLD DATA SHEEY

—~ i/
rur w0, Toledo Rffal{4 — L (n.)
LOCATION : FLUE GAS: O (PPm)
e _ Sj2L)f7 o ___J,._~3 (x)
. souset oT™ER
FLUE DIA, (IK.) \ 5’03‘ LEAK RATE: BETORE  __ (SCPM) # ____ (IN. Mg)
FLUE AREA GE) ATER (s} 0 {IN. #g)
MAROMETRIC PRESS. MATIR YAPOR:LOWDINSATE /73w
STATIC PRESS. SILICA &IL [} ; ML
PITOT MO o L7 o/ IhE e
e szne. S  wer tr PITOY LEAK CHECK
vy o292 8 ma) Catt - 460) wf‘" N
NE Fael  »roat uasw /52,0 (-;133 ¢ 8P * T (1, + 460)
g | PT. | D1sT, {prTor, an | sack, 3 RETER, ¥, Vic. [PRORE, T, | TILTER, Ty | SETER TDWP, | DNIFICE.aPc[ORIFICL . 2P
(3%.) ] (1. Wz0) {*F) * LF @ {In, W}l {°F} {"F} {°F) (IN, Hz0) {In, W0}
| _ 1K
f reu - Lg a.5g I —ee -—e - ey OUT - L]
- 2
ugl’ J.0 1220 |6336:2 |3 |240 o |/ 7,2.? 0.350
118
Tl 1,9 |23 1633965 |3 |370 | 290 121 | 0.19
1 . 2S
2431 3. & (230 |6340.b 240 |agp % 5.93
v ¢ ' 24
19 3.0 1220 | b342.oC | & 90 | 2IS ' -;7-6 0,82
' 5 |2
430 QL"I 2,20 A i A‘I ol L 2 AO / o, 78
' )
a0 (1 l2so le3sa.be lg  laie lasze 122537 le.ag
' 7 . . 3
12341 1.3 1220 lGigo-b 250 230 { 121 {036
. ' 143
29 * 2.1 . L3s/.3 935 |a30 |J272r | 6,01
a § : . 13 . .
al 2.0 1220 16352.:7 X lagot 230 129 | 0 15
» A l L 37
sl " 28 boo 2.9 |12 |40 | 240 L2780 |0.€
vl W
n.:‘q 2.8 230 it35L.55 | a '‘co | 259 2 730 6177
12 . 37 =
<t 24 1220 |635% 76212 1290 | 360 TR
AVERAGE
76,5 7| 8,7/
COPEXTS PERFOED BT

4

TES




FIELD DATA SWELT

~ PLANT WO, n:min_m(nl(n WOZILE DIA. ()

LOCAT 1OM FLUE GAS: 0 (rom)

DATE 5f26) 21 : 0y 13}
TEST 0. -3 8 ()

| SOUREE NER
ALUE DIA. (1x.} . n032 Leax AT aEFoReQ, oS (sem o 1L (in. o)
FLUT AREA a8 K ' AFTER 0. 0SS (SCFK) ¥ 1O (IN. Wg)
RARCRMGTRIC PRESS, o WATER VAPOR:CONDERSATE_2 [ W
STATIC PRISS. SILICA GEL KL
PITOT NG, CF TOTAL L8
e BOX KD, \ [ . ) PITULLE'&K CHECK
FILTER MEIGAT ) : € x [T, + 450) gtfd' T ee——
SE Pooy vhomrwsn _____ (=) #e* "7, - )
e | P, | ptsT, | prTov, aM | STACK, Ty KETER, Ve viz, [PRORL, T, | FILYER, Te | METER TENP. ORIFICE ,aF [ORIFICL.a%
x| ey | eop | e (. w| (P (*F) (*F) (IN. w0} | (1. %e0)
]
o —— - Lsgq.jbl Ll -ee - L om - ﬁﬁ'
193 1 ) /3/
: : S 1220 L. & | & so| 290 732 1070
A . 3
P.l 2 1-! 210 b S’b\( a 2 &0 3.‘?_.0 ! 13# Ov-lq
1 Ml
L} 2.9 1220 63071735 1%z | 230 1 290 ! 135 {6
N . - Al
g v o bio le3c9.35 |2 lawe | aro L—73e lo.q0
H I
1264 3.1 z2o  |6370 A\ 3 lado | 210 1737 lo. 11
, — iy
(a4 a.o 2247 2544 2 1220 +0L0 / 737 | 0.5 ]
.. y . A—G
jSeal] 0.9 220 2,09 | (260 | 25O 122739 | 0, 2.3
’ ' o~
Fﬂ 2.5 1220 - 240 | 240 / 4/39 0.68
| ? - . ' T 1 . _-
! * | 220 {63740 225 | 1227201 0.79
| . 4l
2.9 {220 |b37 .86 100 200 |IZ7a0 10,99
n e A
2.8 |20 ea70.4 |3k lado | 190 U=Tho lo39
” . bl
2.9 210 3 laVs jage | 200 a5 10.19
AVERACE '
CORENTS PERFORED BT




FIILD DATA SHETT

PLANT RO, lolédo mgﬂ‘{* WOZILE nu.‘]éé (In.)

LOCATION FLUE GAS: ©0 (pow)
DATE 7126487 0, el Hax)

TEST N0, & o, L& _m

_ SOuURCE OTHER

RLUE DA, _{n) LEAX MATE: BEFORE  ___(SCPM) ® ___ (IN. Wo)
FLUL AREA (F') AFTER __(SCPM) 8 ____(In. wp)
BAIOMTTRIC PRESS. ' waTER varor:conotuste__ /P2 W

STATIC PRESS. SILICA BEL M

FITOT X0, o P YOTAL K.

RITOT LEAK CHECK

L =
e
Pﬂ-"" 4 "

PSP 30X WD, ( yer é 1'3 =2

NE FILTER WEIGAT gZéZgﬂ (ma) 3?6: p .. Cx (T, » 460} 5 &K ———e—
Dol PRORL WK 1 &5 2um) . T, + 4&0)
e | PT. | DIST. | PITOT, &4, STACK, Ty WETER, Yy vez, |PROBE, TP FILTER, T¢ | METER TEMP, ORIFICE,2F [ORIFICE, 0
(N | (1N Wp0) {*F) ‘CF@ (v, we)] [°F) (*7) (*F) {In. W20} | (1N %D}
o ] N
o= - |¢3ezzzl ™ | T - T ouT "' "‘
1] [.f 30 (383,371~ o | 200 ﬁ?z_&' 0. 4%
2] ! 2.9 o 1b3fs.1 - 140 | 2O ’z(;z.s’ 5,18
hea | 3.4 637351 1 1220 | 300 12(12»3 0.9
5219} * 3.0 z_;é_ L3%.93 11 lago | 30 'z's-',aj | o, f1
5 2.7 26 | 6393.08 1 4. 1§ | 275 122 2% 10,72
qeal 1.4 230 366.5 |~ la3g (359 122 23 0. 49
34 3 |10 l6391.55|— laso [125° 12535 1o: 30
A ° 1.2 20 | 639 . ! 2./ 0 L 40 rl/zJ 061
Pg‘»"‘ ! 1 220 | 349,51 240 | 235 ’2]::3 O, ‘vﬁ
e 2.9 1220 |gaol.7 | lage | 235 125723 0.7
0] 2. Jazo ltagte & | b 230 | =S° |73 10,71
st 220 | GAoGipod| | {aso | 2s% (25755 | 0.8
B 41,49 l ZANYY.
LOwENTS, FRFORED BY




FIELD pATA SWETY

rarwo. Toledp Pifalfa MILE DIA. (n.}
¢+ LOCATION FLUE GAS: 0 (pou} |
" DATE : 5’{&& ‘E? .Uz {5
TEST WO, [-% 8, {n
. SOURCE M 14% owrs
FLUE DIA. [m) . LEAX RATE: SEFOREC.QOZ(SCA®) ¢ _ 11 (Ix. Mo)
FLUL AREA () ArTir 8,000 (schn) 0 1D (k. wg)
BADGTRIC PRESS. WATER YAPOR:CONDENSATE "
STATIC PRESS. ' SILICA GEL "
PITOT NO. % TOTAL "
PvP 80T KD, ver Ce PITOT LEAK CHECK
o o It}
sg FILTER MEIGNT (mg) Cx (7, +460) x e T T—
. P,,_j— PROBE WASH (m5d e " T (T - #80)
tie | PT.| O1ST, | PITOT, an, | STACK, %4 STTER, ¥, yic. |PROBE, T, | FILTER, T¢ | METER TDUP, | ORIFICE.shc | ORIFICE.sP "
(3] | (18, w0} {*F CF e (. w6 (°F) (*F) (*r) , (In. Hz0) | (IN. WD)
4] N
1] Lol b w——a L4%0L04 e -— - — Ut - ——— P :'
i — N . ' 127 . .
323 4.5 Lboq,.24 270 jo (Y?J 0. 4&9
S
L[] . z z
47 2.8 1220 (6&12.9 240 | 26T ! 723 101
. 3 : /2
q:af§ 2.9 |220 [bajA.b 250 | 250 }/{ o.,fO0
. 4 - - . ) 7 2 : . T
(1534 3,2 122D 1éAtbo 2 Z2z2e | 250 723 10,55 108
5 : ' . 1¥L~ .
1559 3. 220 | [LA[T7.© 2S¢ 280 25> | 0. &85
6 ' 30 {.
A 2.0 x-S0 L e o l2¢o =733 | o.55
5e4l| ! =X ﬂ ";".‘.-2;2 (:f. l‘).'z_‘; 5 * / 3 : - d':; N
w_‘-od i 2,5 |-
ial] 1.9
\:a e 1 [ q
) 2.4
pie] 3.9 -
' AVERAGE
_ EomeENTS PERFORED 87




FIELD DATA SETT

. 2 ‘
PLANT KD, 19_}_&_.53 9\\9\% woZILE DIA. ()
LOCATIOM FLUE GAS; ©F (oon)
DATE A £, (1)
TIST 0. B 6, (x)
. SOURCE owex
nuz otk (XD LEAX MATE: BEFORE  __(scP) ¢ ____ (N #o)
FLUE AREA (F1') ATER _ (SCFR) & (K, Hg}
AAROCTAIC PRESS. WATER VAPOR:CONDENSATE ML
CTATIL PRESS. SILICA GEL WL
PITOT KO. e ToTAL "
PP BOX KO. yer C- ’ PITOT LEAK CHECK
o ¢
FILTIR WEIQMT (mg) Cx (T, « 460) x .wﬁm §——
PROBE WASH ' (") Py " (T, + #60)
TIE | PT. | DIST. | PITOT, K, STACK, T KETER, Y, | viz. |PRost, T, | FILTER, Ty | MCTER TD4P. ORIFICE #Pc | DRIFICE .o
(Ix.) | (I, wz0) _,:t'FJ " CF ¢ (k. w6} (°F) (*F) (*r) (1M, Mz0) {IN. H20)
. ! .
. 1
B — ) L ad l-l- -oe e —— * w— e
- ouT
i
2
3 /
' i
1
5
[
v 6, 220 bazé.s je4k | 0.22
p ] :
fesof 2.4 l210] LAY 30 | 290 I3 lo.11
‘ ] . i ’15 y )
REX 2.2 {930 | (6822.S5 o} asy LT 10,62
WR : ‘ . Z ,
LAf 3.9 1290 lbb&240 ¢11 lz3olaso / 2f lo.,a1
o] M Lo r2
¥ 9 {390 |ba2b.e | I (270|220 122701 o1
12 - IZ.(' -
5 2.3 o | LA 90] | 1250l 239 2! lo Tl
AVERAGE
COMENTS PERFORRED BY




APPENDIX 2

ANALYITICAL DATA




DATE RECEIVED 5/27/87
DATE COMPLETED 5/29/87

TOLEDO ALFALFA MILLS
GRAVIMETRIC ANALYSIS

FILTERS: Oven drled 10500 for three hours and welghed.

TEST TARE WT. DRY WT. PATRICULATE
NO. (Grams) (Grams) {Grams)
1 % 0.8082 1.0096 D.2014
2 0.7963 0.9888 0.1925%
3 0,.8034 1,0362 0.2328
4 0.8000 1.0614 0.2614
Blank 0.8010 0, 8010 0.0000

ACETONE PROBE WASHES:

Transferrad to platinum weighing dishes evaporated in air,
oven dried 105“C/3 hours, cooled in desiclator, weighed.
One hour cycles to constant welght.

TEST TARE WT. DRY WT. PATRICULATE

NO. (Grams) (Grams) (Grams)
1 0 91. 4222 91.5008 0.0786 .
2 93.3362 93,4571 0.1209
3 92,2610 92,4180 0.1570
4 90.7843 g0.%085 0.1252
Blank 94,9590 94.9595 0. 0005

#Results shown but not included, Test #1 was volded.

Book 4 Page 79




APPENDIX 3

COMPUTER CALCULATIONS




INC.

7567
/o) DED

( 0.7 INHZO)
{29.40 INHG)
(122.0 F )

( 44,290 CUFT)
¢ 40.81 CUFT)
( 0,183 IN)

(MPS) VS (FPS)
17.4 7.2
22.0 72.0
16.9 85.4&
11.S 37.6
16.4 S4.0
7.8 235.5
2607 87.7
2.5 104.7
12.0 39.3
15.8 51.9
17.2 S6.7
13.7 44,7
22.0 72.0
11.7 32.3
19.5 &3.9
17.0 S5.3
2.7 2.0
4.7 15'5
7.5 28.5
7.3 30.7
12.4 40.5
19.9 65.2
ZZ.0 72.0
20.7 &7 .9
15.8 51.9
= (.840
= 1.032
= 1. MMHG
=747. MMHG
= S50. c
=197. ML
= 1.254 CUM
= 1,156 CUM
= 4.78 MM
= 27.04

OWENS ILLINOIS,
PLANT: TOLEDD ALFALFA MILLS
DATE: 5-26-87
UNIT TESTED: TEST #i
VH{IN H20) T35(K) TSH(F) Vs
1 Q.730 383. 30,
2 1.160 283. 230.
3 0.700 377. 220.
4 0.320 377. 220.
< 0. 660 377. 220.
& 0.150 372, 210.
7 1.77¢ 72, 210,
8 2.620 372. 210,
7 0.350 277. 220.
19 0.610 377« 220.
11 Q.730 377, 220.
12 . 0.4%50 383, 230.
13 N -1- 160 383- 23(’-
14 0.330 380, 225.
15 Q.920 380, 225,
14 0.700 380. 225,
17 0.018 383, 230,
ig 0.054 383. 230,
19 0.134 383. 230,
20 0.210 333, 220.
Z21 G, 370 3380, 225.
22 0.9250 383. 230,
23 1,140 383, 230,
z48 1.020 383. 230,
;e
AVERAGE 320. 224,
PSS =747. MMHS ( 292.4Q INHG) CP
DS = 1.33 M ( S2.5 IN YCF
A = 1.40 s@M ( 15.0Z3 SQFT) DH
#Co2= 2.3 FB
D = 0.0 ™
w2 = 17.5 Wwe
“WN2 = 80.0 VMC
VSTD
ST = &0. MIN DN
MDD = 29.10 MS
MG COLLECTED
PARTICULATES 280.0




CWENS TLLINOIS. INC.

FLANT: TOLEDD ALFALFA
DATE® 9~24~87
UNIT TESTED: TEST #1

MILLS

CONCENTRATION

G/DSCM  GR/DSCF

PARTICULATES 0.243

FLUE GAS VOLUME

22.08 ACMS

0.106

TEST
Vol PEC

EMISSION RATE
G/SEC LEB/HR

2. 30 26.2

( 4673%,ACFM)

3.64 [SCMB¢ 28908,D3CFM)

MOISTURE

STANDARD CONDITIONS- 68.F,

18.51%

22.72INHG




]

OWENS ILLINOIS. INC.
~— PLANT: TOLEDO ALFALFA MILLS
DATE: S=26=87
UNIT TESTED: TEST #2
VH(IN H20) T5¢(K) TS(F) VS (MPS) VS(FP3)
% 0.730 383. 230, 17.4 57.2
2 1.160 383. 230, 22,0 72.1
< 0.700 377. 220. 16.9 ES. &
4 0.320 277. 220, 11.5 37.6
5 0. 6460 377. 220. 16.5 €4.0
6 0.150 372. 210. 7.8 25.5
7 1.770 272. 210. 26.7 €7.7
& 2. 4620 372. 210. 32.5 106.7
9 0.350 277. 220. 12.0 9.3
10 0.4610 277. 220, 15.8 51,9
11 0.730 377. 220. 17.3 56.8
12 - 0.450 333, 230. 13.7 44,9
13 1. 160 333. 230. 22.0 72.1
14 0.330 230. 225. 11.7 28.3
15 0.920 . E80. 225, 19.5 &4.0
14 0.700 33Q. 225, 17.0 55.8
17 0.018 223. 2320, 2.7 9.0
18 0.054 283, 220, 4,7 15.46
19 0.134 3383, 230. 7.5 24.5
20 0.210 283, 230. 9.3 20.7
~— 21 0.370 330, 225. 12.4 40. 4
22 0. 950 383, 30. 19.9 65.2
23 1.160 383, 220. 22.0 72. 1
24 1.030 283, 230. 20.7 67.9
AVERAGE 280. 224, 15.8 %1.9
PS =747. MMHG ( 29.40 INHG) CP = 0.830
s = 1.3 M { 52.5 IN ) VCF = 1.032 |
A = 1.40 SEM (¢ 15.03 SGFT) oH = 1. MMHG ( Q.7 INH20) |
%C02= 2.5 PBE =747. MMHG (22.40 INHG) |
%C0 = 0.0 T™™M = 53, C {127.6 F )
%02 = 17.5 We =203. ML
%NZ = 30.0 VMC = 1,283 CUM ( 45.470 CUFT)
VSTD= 1.17S CUM  ( 41.51 CUFT)
8T = &0, MIN DN = 4.78 MM ( 0.1832 IN )
MD = 29.10 MS = 27.02
MG COLLECTED
FARTICULATES 312.4




OUWENS ILLINOIS, INC,

PLANT: TOLEDO ALFALFA MILLS

DATE: 5-26-87
UNIT TESTED: TEST #2

FARTICULATES

FLUE GAS VOLUME

MOISTURE

STANDARD CONDITIONG-

CONCENTRATION EMISSION RATE
G/DSCM  GR/DSCF G/SEC LEB/HR
0.267 0.117 3.63 22.8

22.09 ACMS ( 46B811.ACFMD

13.41 DSCMS( 28842.0SCFM)

18.74%

&3.Fy Z27.9ZINHG




g

OWENS ILLINOIS, INC.

TOLEDO ALFALFA MILLS

PLANT:
DATE: S5-26~87
UNIT TESTED: TEST #3
VH(IN H20) T3(K)
1 0.730 3e3.
2 1.140 383.
3 0.700 377.
4 0.320 377.
5 0.660 277.
& 0.150 372.
7 1.770 372,
3 2.620 a2,
9 0.35%0 277.
10 0. 610 377.
11 0.730 277.
12 0.4%0 333,
13 | 1.160 383.
14 0.330 280.
15 0.920 330.
14 0.700 380.
17  0.018 383.
1e 0.054 383,
19 0.134 2383,
20 0.210 383.
21 0.370 350,
22 0.950 383.
23 1.160 383,
24 1.030 3583,
AVERAGIE 330.
PS =747. MMRG ( 2%,
e = 1,33 M ( 2.
A = 1.40 SOM ( 15.
%L02= 2.5
%CO = 0,0
w2 = 17.5
UNZ = €0.0
ST = 40. MIN
MO = 29.10
PARTICULATES

4
o
(4]

TS(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.
O INHG)

IN )
3 SEFTY

VS(MPS) VS{FFS3)
i7.4 57.1
21.9 72.0
16.9 035.9
11.4 37.5
16.4 S52.%

7.8 25.5
26.7 7.4
2.5 10&6. 4
12.0 392
15.8 Si.s
17.3 56.7
13.7 44.%
21.9 72.0
11.7 38.2
192.5 63.9
17.0 SS.7
2.7 9.0
8.7 15.5
7.5 24.5
2.3 30.4
12.2 40.5
19.8 65.1
21.9 72.0
20.7 &7.3
15.8 51.8
CF = 0.340
VCF =  1.032
IH = 1. MMHG ( 0.7 INH20)
PB =747. MMHG (29.40 INHG)
™ = 57. c (134.7 F )
WC =195. ML

VML = 1.317

VSTD= 1.170
DN = 4,72
ME = 27,11

MG COLLECTED

389.8

CuM
cuM
MM

( 46,510 CUFT)H
{ 41.31 CUFT)
{ 0.188 IN )




CGWENS TLLINQIS, INC.

~ PLANT! TOLEDO ALFALFA MILLS

DATES S~Z6~87
UNIT TESTED: TEST #3

PARTICULATES

FLUE GAS VOLUME

MOISTURE

STANDARD CONDITIONS-

CONCENTRATION

G/DSCM GR/DSCF

0.334 0. 144

EMISSION RATE
G/SEC LEB/HR

" 4.50 35.7

22.046 ACMS ( 446732.ACFM)

13.52 DSCME{ 23644.DSCFM)

17.92%

60;F'

29. 92INHG




FL
LA
LN

MONGHRP WO

PS
ns

pAw
AW
%0
%N

ST
MD

(MPS) VS(FPS)

OWENS ILLINOIS, INC.
ANT: TOLEDO ALFALFA MILLS
TE: S-26-87
IT TESTED: TEST #4
VH(IN H20) TS(K) TS(F) Vs
0.730 383, 230. 17.4
1.1460 2323, 230. 21.¢9
Q. 700 377, 220, 16.%
0.320 377, 220. 11.4
0.640 a77. 220. 16.4
0.150 372, 210. 7.3
1.770 372. 210. 26.7
2.620 372, 210, 3z.4
Q. 350 377. 220. 11.2
0.£10 377. 220. 15.2
0.730 377. 220. 17.2
0,450 2383, 230. 12.6
1.140 383. Z30. 21.9
0.330 380. 22S5. 11.46
Q.20 280. 2235, 17.4
0.700 380. 225. 17.0
¢.018 3z, 230, 2.7
0.054 383. Z£30. &.7
0.134 383, 230. 7.4
Q.210 385, 230, 2.3
0.370 380. 223, 12.3
0.950 JE3. 230, 19.8
1.160 583. 230, 21.9
1.030 383. 230. 20.6
AVERAGE 380. 224, 13.8
=747. MMHG { 29,40 INKG) CP = (©.840
= 1.33 M ( 52.5 IN ) VCF = 1.032
= 1.40 SGM ( 15.02 SQFT) IH = 1.
Q2= 2.5 PB =747.
Q= 0.0 ™ = S2.
2 = 17.5 We =192,
2 = 30.0 VMC = 1.351
VSTh= 1.239
= &0, MIN IN = 4,78
= 29.10 Ms = 27.20
M3 COLLECTED
PARTICULATES 386.6

57.0
71.¢
55. 4
37.5
S=.8
25.5
87.9%
106.4
39.2
S1.7
S&. 6
44.3

71.8°

38.2
63.8
S5.6

9.0
15.5
z24.4
20.4
40.4
£5.9
71.8
&7.7

51.7

MMHG
MMHG
c

ML.
cum
cumM
MM

( 0.7 INHZO)
(29.40 INHG)
(124.8 F )

( 47.4690 CUFT)
( 43.74 CUFT)
¢ 0.188 IN )




OWENS TLLINGIS, INC.

~ FLANTS TOLEDO ALFALFA MILLS

DATE:? S-26-87
UNIT TESTED: TEZT #4

FARTICULATES

FLUE GAS VOLUME

MOISTURE

CONCENTRATION EMISSION RATE
G/DSCM GR/DSCF G/SEC LEB/HR

0.312 0.138 4.32 24.3

22,02 ACMES ( 44659, ACFM)

13.83 DISCM3( Z220%9,.ISCFM)

17.15%

STANDARD CONDITIONS~ 4S.F, 29.92INMG




APPENDIX 4

ISOKINETIC CALCULATIONS




SAMPLE sHp SAMPLING

POINT ("H,0) TIME (min)

1 1.8 2.64

2 2.9 2.64

3 3.4 2.23

b 3.0 1.80

5 2.7 5.19

6 1.8 5.27

7 1.3 1.80

8 - 2.2 0.92 ‘

9 2.7 1.80 :/6Hp : S.T. = 95.46

10 2.8 2.64 59.95 MIN. —
11 2.8 3.39 1.59 = Time Welghted Y AP
12 2.9 2.64 ‘ :
13 2.5 3.39

14 2.8 3.39

15 2.9 3.02

16 3.2 1.80

17 3.1 1.36

18 2.0 1.36

19 0.8 1.36

20 2.4 0,46

21 2.8 2.6U

22 2.8 3.02

23 2.8 1.80

24 2.8 3.39




TEST NO. -2- -3- 4=
DN S 0.188" —mcmec >
BWO (=== 17.9%  —==--- >
Ts | Cmmmmm e 2240 . >
Ps {mmmmmmm 29.40 am-—a= >
Ms N 27.11 —~-me- >
VSTD 41.51 41,31 53,74
An(£t?) Cmmmmmmm 0.000192 -===- >
? = cp * 85.49 *V3Hp * /Ts =
. MS -

0.840 85.49 1,59 * 4 684 = 105.8 FPS

. . 711 29._1@
1 = VSTD PSTD 100
P TStd V., ST An 60 (1-BWD) = %
TEST NO. -2- -3- .
% Isokinetic Rate 91.2 90. 8 96.1




APPENDIX 5

EQUIPMENT CALIBRATIONS
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- L, /20 ) e
Y K KD
Orifice  VwtCFe{Pb- Po )#{te+d0).  17.65eYaVpt(Pb+ Ho ) K& (torRED) FFD
Settins 13,6 _ 15t
Ho Ve {P+ Ho Ja(tw+db0) (tar+st0) il Ho
%0
Ok LO37 C. %6y
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Calibrated by ,g// <
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Settiny - . Flow Factor
e WL2/2200t11.79 . 1ot 2L 1 248
TR e R v-.z.é.ae_Mm_é.‘Z_ Q w2t e e
e v-_.zazzt-.Lu 79 v 3.56Y 4722 vli35 ¢ 555 s Lo27
. S ET TR 5wl AL
' Vol L224299 ¢} tol . m
C Weel? Wl 2o 3 25t to chal:63
'. , Va5 200 ta 0 L3 w 285 tuﬂ.:f?u.ﬂﬂ_l@% M‘i
g L 190  la¥4d
- m_L_Migtu_?.?_ tol 87 - tul
% o 92,8 1o 29 ;..g?‘if f’nmzje!d_c __ifo
I
v.xg.zz@__ ti1.20/0_ to1 S2= tﬂﬂz%‘f
WAL 42 JOT, \2 T2 NEY,
v:%hﬂﬁ. w‘.’./li_Z t-.U_LMz.ﬁeM gl0Y2
- /JP‘( 227]
S Ik tit %ol tel
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PITOT TUBE INSPECTION DATA SHEET

’ Compeny Name: . N

— — | Date MZZ&?

ke {200 14 [}

HﬂS Tevel?

UO obstructions?

(b“ e '1'/2(ﬁ - 2] damaged?

T A —2 T107 ce <0108

'y.\.llfi + A -10° < a; < +10°

= \" Hﬁ 2 <5° < By < +5°

- -2 -5° < By < +5°
L T T, T a y
A

1.05 D¢ < Py < 1.5 D!

1.05 D¢ < Py < 1.5 Dy

BLERTL sEmrLaTIm LOTIL ' _,é,;ﬁ Z | 3/]5" < Dt K 3/8"

PRLITIBe F8A MM vt

| | @ | 0,02/ | A tan y < 0.125"
H Cra— .
= E N2/ 1A tan s < 0.03125"

L >y , 2S | Pa =Py +0.063"
.ﬁ-tl;l“l::.l'::‘"ll:‘l ‘Tl"l-
Comments:
Pitot tube/probe number R meets or exceeds all specificatiens

criteria and/or applicable design features* and is hereby assigned a .
pitot tube calibration factor of 0.84. :

Signature t IR

- 0atd _ 2/ 2 7
“Tee 20 O B0, Vol. 22, Wo. 160, Method 2. Verify the mimimum ’ Y /

2 inch setback of the thermocouple and the minimum 3/4 ingh
SEpATATION betwetn the DItot tube and the nozzle &t thown at

' the top of this page.

D-26






