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I. INTRODUCTION

In accordance with Section 111 of the Clean Air Act of 1970, the

Environmental Protection Agency is charged wifh the estab]ishment of

- performance standards for new installations or modifications of existing

insta]lations in stationary source categories which may eontribute
significaht]y to air pollution.. A'performance standard is a standard

for emissions of air pollutants wﬁichtreflects the best emission reductibn
sysfehs that have been adequafely demonstrated, taking‘into account - -

economic considerations. -~ T e oS

" The deve]opment of realistic performance stahdards requireS'that~;:“
representative~datarfor poiiutant'emiésidn$ be"SQPPOrted by'testing the?f-
varieus'exiStjng source categories..IIn,the.grain mi]]ing:and.handling
industry, the emiseions control systems- (baghouses) of'the Kansas City -

Termina]'E1evator Company, Kansas City,»Missouri, were designated by EPA

- as represent1ng well- contro]]ed grain hand11ng emission co11ectors - These - - -

' baghouses were therefore se]ected for the emission test1ng program This

report presents the resu]ts of the test1ng which was performed at the-

| Kansas City 1nsta1]at1on

The Kansas City Terminal Elevator Company purchases grafn from

_nearby farms and smaller:country elevators.— The grain is-graded; cleaned.
-~ and stored before being sold to processing facilities. Emissions from

- the grain elevator are controlled by two separate control systems. -One

system associated with the cleaning operation which removes impurities and -
foreign matter from the grain while the other system c011ecfs fugitive.'
dust emissions from the railcar loading operation. The exhaust gases'from

each control system are directed to separate baghouse collectors and then -

‘passed outward to the atmosphere through induced draft.fans.

Y




Modifications of the test sites were required before conducting the
testing program.- A sixty foot duct. extension was installed on the
éxhaust 6ﬁt1et'of tHe grain éleane} baghbusé and a twenty fbbt duct
extension was added to the exhaust output of the loading 6perations. .

baghouse.

Testing at the grain cleaning baghouse inc1Uded the -determination-.

"-of~filtefab1é~and totalhpartiéulateQmatten,using EPA'samp1ing'Method5513

Zgyand_S,v The -detailed procedureé.fof these methods may be found in. the

‘Standards of Performance for- New.Stationary. Sources, Federal Register,

Vol. 36, No;'247, December 23, 1971. - Tests at the WOading‘operationl?ﬁf

~included the determination of filterable and total particulate matter

and particle size measurements using a Brinks Cascade Impactor. - Fach -

particulate test was designed to measure average emission rates during

specified process operations..

During the week of October 16, 1973, Midwest Research Institute

Co]Tected.three particulate samples and one particle Size'sample at the

outlet of the loading operation baghouse~along with one p’anr.‘_t]'.culala.’ce,,_,~~..~ -

sample from the grain t]eaning baghouse -outlet. Three particulate tests

were planned along with one\partic]e“size test at .each of the two con-

_ trol system baghouses. Problems bccurred with plant operating schedules

~and at the end of the Week'only three particulate tests had'béen obtained

at the loading collector and on]y.a‘segment of one test at the cleaner

" collector, however, this segment was later completed during the_week



{
!

of OctoberEZZ, 1973. A single particle Siie samp]e.was-¢011ected at

the loading baghouse but did not yield any results due to the extremely
Tow grain Toadings. Visible emissions of process and fugitive dust
discﬁarﬁes were observed on October ]6-through‘19, 1973, and the results
.are reborted in‘Appéﬁdix B.' The partiéh]até énd partic]e size-éamp]es
were‘returned:td the MRI laboratories ih Kansas City, Missouri for B

analysis and evaluation.

e o



7 ’

. SUMMARY AND DISCUSSION OF RESULTS

Tables I and II summarize the results of the particulate sampling

at the railcar loading and grain cleaning baghouse collectors. Addi-

- tional data are presented in{the»Appendices to this report - Gas
" temperatures, moistures and ve1oc1t1es appeared relatively un1form during

‘the testing per1ods The cumu]at1ve resu]ts from each of the runs are -

reasonably consistent, particular1y,foruthis type of process.

Ra11car Load1ng;0perat1on -

Tab]es I and. IA conta1n the. stack gas and part1cu1ate emission data i
for the-ra11car 10ad1ng tests. Average»part1cu1ate emissions for the

three runs-indfcate negligib]e:variations between the individual test-. -

» results.

Two“valués are reported for the'pafticulate~concentrations and

emissions. The value designated as "parfia1" represents the particulate

collected in the front half of the samp]iﬁg train, namely, the probe and

filter. The "total" value is the amouhtvqf‘particulate collected 1n,thé
entiré train, which inc}udes,the front half plus-:the pafticulate collected
in the‘impingers.'aThe~particu1afe éo11éctédain,the‘impingers amounted fo
an average of 35% of the'total'particu]afe'co]1acted,for the'three tests.

Isokinetic sampling rates ranged between 103 and 106.

" The average "front" particulate concentration for the three tests was
0.00781 grains per dry standard cubic foot and thewaverage-émission rate
was 0.34 pounds per hour. Averaging.the results for the "total" particu-

late indicates a concentration of 0.0125 grains per dry standard cubic foot

sy e e gz
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, TABLE 1
" Summary of Results for
Grain Loading Operations

~ PLANT: KANSAS CITY TERMINAL ELEVATOR
LOCATION: KANSAS CITY MISSOURI : » : ) e
OPERATOR: MIDWEST RESEARCH INSTITUTE S _ o

PARTICULATE "SUMMARY IN ENGLISH UNITS .. .

2

_'PART EMIS/WNT PRD}FD TTL LB/TON
v.! . )

1

1 5

’ | .

ﬂj

0{0008h

0.00193

0.00158

" DESCRIPTION UNITS 1 - 3 AVERAGE -
DATE OF RUN- ‘ .+ -10-16-73 10-17-73 10-17-73
STACK AREA _ - FT2 1.187 1.187 01,187 .
NET TIME OF RUN "MIN 160.0- - 160.0 160.0 5
BAROMETRIC PRESSURE - - IN.HG 29.66 - 29,58 29.53
AVG ORIFICE PRES DROP - IN.H20 0.670 " 0.465 0.455
VOL DRY GAS-METER COND. = 'DCF. - 72.79 61.46 59.28
AVG GAS METER TEMP DEG.F 72,0 - 79.0 81.0
VOL DRY GAS-STD COND . DSCF 71.99 59.80 57.37
- TOTAL 'H20 COLLECTED - - OML 12,1 . 9.9 12.3
- VOL-H20- VAPOR-STD COND -  SCF .- 0.57 0.47 -0.58.
PERCENT MOISTURE BY VOL SRR 0.8 0.8 1.0
MOLE FRACTION DRY GAS 0.992 0.992 0.990
PERCENT C02 BY VOL, DRY 0.4 0. 0.4
PERCENT 02 BY VOL, DRY 21.0 21.0 21.0°
- PERCENT CO BY VOL, DRY 0.0 0.0 0.0
PERCENT N2 BY VOL, DRY : 78.6 78.6 78.6
MOLECULAR WT-DRY STK GAS -~ 28.90 28.90 28.90
MOLECULAR WT-STK .GAS S . 28,82 28.82 - 28.79
AVG STACK TEMPERATURE DEG.F 65.0 . 75.0 - 80.0
NET SAMPLING POINTS S I, (I 1 1
STACK PRESSURE, ABSOLUTE IN.HG - -- -~ 29.70 -.29,.62 29.57 :
AVG STACK -GAS VELOCITY TTFPS © 86.180 71.124 69.970 -~ 75.758
STK FLOWRATE, DRY,STD CN DSCFM 6099. . 4926, 4782, '5269.
ACTUAL STACK FLOWRATE - ACFM 6136. 506L.. 4982, 5394,
PERCENT ISOKINETIC - 102.7 105.7 -104.4  104.3
PART I CULATE WT-PARTIAL MG 19.20 ©32.00 41.30 . 30.83
PARTICULATE WT-TOTAL MG '26.10 54.80 66.90 49,27
PERC IMPINGER CATCH o 26.4 41.6 - 38.3 . 35.4
PART. LOAD-PTL,STD CN °~ GR/DSCF . 0.0n0411 0.00824 0.01109  0.00781 .
_PART. LOAD-TTL,STD CN__ GR/DSCF ~ 0.00558 - 0.01411 0,01796  0.01255
PART. LOAD-PTL,STK CN GR/ACF 0.00408 0.008N01  0.01N64  0.00758
PART. LOAD-TTL,STK CN GR/ACF 0.00555 0.01372 . 0.01723 = 0.01217
. PARTIC EMIS-PARTIAL LB/HR n.21 0.35 0.45 0.34
‘PARTIC EMIS-TOTAL LB/HR 0.29 0.60 0.74 0.5
PART EMIS/WT PRD! FD PTL LB/TON. 0.00061  0.00112 0.00098  0.00091
0.00145



TABLE I-A

Summary of Results for
Grain Loading Operations

PART EMIS/WT PRD FD TTL KG/MTON

N

KANSAS CITY TERMINAL ELEVATOR

- 0.00042

:z;j
10-17-73

0.110

160.0
. 751.33
11.811
1.7

26.1
1.69
9.9
0.01
0.8

0.992 .

0.4

21.0

0.0
78.6
28.90
28,82
23.9

1

.752.35 .. .
21.679

139.
143,
105.7
32.00
54.80
41.6
18.86
- 32.29
18.34
31.40
0.16
0.27

PLANT:
LOCATION: KANSAS CITY MISSOURI
OPERATOR: MIDWEST RESEARCH INSTITUTE
PARTICULATE =~ SUMMARY IN METRIC UNITS
DESCR{PTION CUNATS 1
DATE OF RUN - © 10-16-73
STACK AREA . M2 0.110
NET TIME OF RUN . MIN - 160.0
. BAROMETRIC. PRESSURE ‘MM, HG . 753.36
AVG ORIFICE PRES DROP =~ MM.H20 17.018
VOL DRY GAS-METER COND  DM3 . '2.06
AVG GAS METER TEMP: ‘DEG.C - 22.2
VOL DRY GAS-STD COND “DNM3 2.04
TOTAL H20 COLLECTED -~ - ML 12,1
" VOL H20 VAPOR-STD COND" NM3 0,02
- PERCENT MOISTURE BY VOL . 0.8
'MOLE FRACTION DRY  GAS . - - 0.992
PERCENT CO2 BY VOL, DRY 0.4
PERCENT 02 BY VOL, DRY 21.0
PERCENT CO BY VOL, DRY 0.0
PERCENT N2 BY VOL, DRY "78.6
MOLECULAR WT-DRY STK GAS N 28.90
"MOLECULAR WT-STK GAS S 28,82
AVG STACK TEMPERATURE DEG.C' 18.3
NET SAMPLING POINTS o 1
- STACK PRESSURE, ABSOLUTE MM.HG . 754,38
AVG STACK GAS VELOCITY ... .M/S . . 26.268
STK FLOWRATE, DRY,STD CN DNM3/M - 173,
ACTUAL STACK FLOWRATE AM3/M . 174,
'PERCENT FSOKINETIC 102,71
PARTICULATE WT-PARTIAL - MG .- - 19.20
PARTICULATE WT-TOTAL MG 26.10
. PERC IMPINGER CATCH 264
PART. LOAD-PTL,STD CN  MG/NM3 9.40
_ PART. LOAD-TTL,STD CN  MG/NM3 12,78
" PART. LOAD-PTL,STK CN =~ MG/AM3 9,34
PART. LOAD-TTL,STK CN  MG/AM3 12.69
PARTIC EMIS-PARTIAL KG/HR 0,10
PARTIC EMIS-TOTAL KG/HR 70,13
PART EMIS/WT PRD FD PTL KG/MTON: 0.00031

 0.00056

0.00096

3 ot

10-17-73 -
0.110 -

160.0

'750.06

11,557

1.68.

27.2

1.62

12.3
0.02

1.0
0.990.

0.4

21.0
0.0 .
78.6 .

28.90
28.79
26,7

1
751.08
221.327
135.
141,
104.4

41.30-

66.90

38.3
25.37
41.10
24,34
39.43

0.21

0.33

0.00N49
0.00079

AVERAGE_

23,091
149,
153,

104.3
30.83
49.27
35.4
17.88

28.72 -

17.34
27.84
0.15
- 0.25-
0.00045"
0.00072



and an emission rate of 0.54 pounds per hour. No major teéting prob]eme
oceurred during sampling although brief delays were experienced'due to
‘exchanging rai]cars at the loading spout. | further detailed information

. perta1n1ng to the samp]1ng and ana]yt1ca1 procedures used dur1ng the test1ng
is presented in Sect1on VI, "Samp]1ng and Ana]yt1ca1 Procedures
ObservationS»pf the railcar loading co]]ection system during the testing

“indicated that emissions were.controlled adequately.l‘Visib]e:emissionse

-of fugitive dust frdm the.loadingaarea didrnot~exceeda20%;opaeity~for.more<;'u

than. three minutes per hour.. . |

Grain Cleaning Operation

Due to 11m1ted plant operat1on on]y one test was conducted at th1s
éite. The resu]ts for this test are presented in Tab]es IT and IIA.

Samp]1ng was carried -out intermittently over a per1odzof severa].days, :

‘however, the test:reeulfé-are considered.todbe representative of the grain_'7

cleaning process.

S1nce the air enter1ng botn co]]ect1on systems exper1ences no change
(1 e., combust1on) an assumpt1on of atmospher1c propert1es (a1r) was made

for the ca]cu]at1ons

During the sample ana1ysis vo]umeﬁric measurements of the so]vent“‘~ -
" blanks and sample washes.were not-recorded priofbto evaporation, as a
result the quantity of wash solvent cou]d not be determined exactly.

MRI offered to retest the fac111ty at the1r expense to correct this’ error.
An attempted retest during the week of January 28, 1974, proved futile

as only half of the required number df,grain cars needed for the test were

available thus preventing the collection of representative samples.

-



TABLE II

Summary of Results for
Grain Cleaning Operations

' PLANT: KANSAS CITY TERMINAL ELEVATOR

LOCATION:
OPERATOR:

KANSAS CITY MISSOURI
MIDWEST RESEARCH

INSTITUTE

PARTICULATE SUMMARY IN ENGLISH UNITS

UNITS

. AVERAGE

DESCRIPTION 1
~ DATE OF -RUN - 10-16-73
‘ : g 10-23-73
STACK AREA CFT2 2.182
- NET TIME OF RUN CMIN . . 105.0
. BAROMETRIC PRESSURE INSHG - - 29,70

~AVG ORIFICE PRES DROP ~.IN.H20 - -1.170
VOL DRY GAS-METER COND =~ DCF-  ~ 61.29
AVG GAS METER TEMP DEG.F .. . 74,0
VOL DRY GAS-STD COND !DSCF "~ " 60,55 .

. TOTAL H20 COLLECTED ML 29.5
VOL H20 VAPOR-STD COND SCF . 1.40
PERCENT MOISTURE B8Y VvOL. S 2.3 ¢
MOLE FRACTION DRY GAS "0.977°
PERCENT CO2 BY VvOL, DRY 0.4
PERCENT 02 BY VvOL, DRY 21.0
PERCENT CO BY VOL, DRY . 0.0
PERCENT N2 BY VOL, DRY 78.6
MOLECULAR WT-DRY STK GAS 28.90
MOLECULAR WT-STK GAS o 28.66
AVG STACK TEMPERATURE . DEG.F . . 59.0 .
NET SAMPLING POINTS - . s 1
STACK PRESSURE, ABSOLUTE IN.HG .~ 29.74
AVG STACK. GAS VELOCITY - FPS 29,467 29.467

. STK FLOWRATE, DRY,STD CN DSCFM .~ 3826, - 3826.
ACTUAL STACK FLOWRATE ACFM 3857. 3857.
PERCENT ISOKINETIC : © 96,5 96.5
PARTICULATE WT-PARTIAL MG 10.90 10.90
PARTICULATE WT-TOTAL MG 15.60 15.60
PERC IMPINGER CATCH - - 30.1 30.1
PART. LOAD-PTL,STD CN GR/DSCF ~~ 0.00277. 0.00277
PART. LOAD-TTL,STD _CN___GR/DSCF___ 0,00397 0.00397
PART. LOAD-PTL,STK CN GR/ACF 0.00275 0.00275
PART. LOAD-TTL,STK CN GR/ACF 0.00393  0.00393
PARTIC EMIS-PARTIAL LB/HR. 0.09 0.09
PARTIC EMIS-TOTAL LB/HR 0.13 0.13
PART. EMIS/WT PRD FD'PTL LB/TON 0.00325 0.00325
PART EMIS/WT PRD FD TTL 'LB/TON 0.00465 ~ 0.00465




PLANT:

TABLE TI-A
Summary of Results for
Grain Cleaning Operations

e T e s ttle e o o e e e s P Lt sty et e

. LOCATION: KANSAS CITY MISSOURI
- : - OPERATOR: MIDWEST RESEARCH INSTITUTE

KANSAS CITY TERMINAL ELEVATOR

e e i mmembeameaams e ne A i e % WU e e b S et oo

PARTICULATE SUMMARY 'IN "METRIC UNITS

. «~DESCRIPTION - UMITS - ., 1

AVERAGE. = .

29.5

-3.982
- 108.
109.
96.5
. 10.90
15.60
30.1
6.34 .
9_.,.0_ 8._,__..

6.29
9.00
0.04
0.06 T T

DATE OF RUN - 10-16-73
; e e 10-23-73
STACK AREA | . M2 0.203
NET TIME OF RUN - MIN . 105.0
BAROMETRIC PRESSURE = MM.HG 754,38
AVG ORIFICE PRES DROP*  MM,H20- - -29,718
VOL DRY GAS-METER COND = DM3 . 1.7
AVG GAS-METER TEMP .  DEG.C- .. 23.3
VOL DRY GAS-STD COND -  DNM3 ' 1.71
TOTAL H20 COLLECTED ~ ML
VOL H20 VAPOR-STD COND . NM3 0.04
PERCENT MOISTURE BY vOoL - - 2.3
MOLE FRACTION DRY GAS - - 0.977
PERCENT CO2 BY VOL, DRY. 0.4
PERCENT 02 BY VOL, DRY. 21.0
PERCENT CO BY VOL, DRY 0.0
PERCENT N2 BY VOL, DRY - 78.6
MOLECULAR WT-DRY STK GAS 28.90.
MOLECULAR WT-STK GAS . s 28.66
AVG STACK TEMPERATURE . - DEG.C 15.0
NET SAMPLING POINTS | - 1
' STACK PRESSURE, ABSOLUTE: MM.HG . -755.40
AVG STACK GAS- VELOCITY M/S.  8.982
STK FLOWRATE, DRY,STD CN DNM3/M - 108.
ACTUAL STACK FLOWRATE. ~ - AM3/M .. ° 109,
PERCENT ISOKINETIC S 96.5
PART.ICULATE WT-PARTIAL ‘MG . - 10.90
" PART.ICULATE WT-TOTAL - MG -~ .15.60
PERC  IMPINGER CATCH S 30.1
PART. LOAD-PTL,STD CN _ MG/NM3 6.34
PART. LOAD-TTL,STD CN_ __ MG/NM3.____ 9,08
PART. LOAD-PTL,STK CN MG/AM3 6.29
 PART. LOAD-TTL,STK CN MG/ AM3 9.00
PARTIC EMIS-PARTIAL KG/HR 0.04
‘PARTIC EMIS-TOTAL KG/HR -~ 0.06
PART EMIS/WT PRD FD PTL KG/MTON 0.00162

- PART EMIS/WT PRD FD TTL KG/MTON

0.00232

0.00162
0.00232
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Consultations with MRI. personnel and Gene Riley of EMB.produced

the conclusion that acceptable test results could be obtained from the

-initial tests. This was achieved by calculating the average level of

jpartiéu]ate residue in the acetone blanks (0.001 grams/100 milliliters)

and estimating the volume of acetone from past experience to determine

the 'sample residue values.

"L:’ | 10 ': &
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PROCESS DESCRIPTION

The Kaneas’City Terminal Elevator Company purchases corn, soybeans,

'wheat and milo from nearby farms and elevators. They are subsequently

) so]d to a variety of users:and shipped pr1mar1]y by ra1]car to the

des1red destination.

When -an order of*szbeans'or'corn ishreceived several.grades with

»-t¥'d1fferent percentages of fore1gn‘mater1a1 arevb}ended—to -obtain.:the: grade o s man

desired for shipping. ~-Before corn is- sh1pped it may be necessary -to

clean a port1on of it to reduce the percentage of foreign mater1a1 to f-'

the des1red 1eve1

The grains are transported from their unloading points to.scales-in ..

~ the headhouse where they are weighed. uThey drop from the scale into.a

..lsprge bintwhich‘epntinuouéiy feeds one of two parai]e]QjOadingichutes.

The graip then falls aboutpSO feet down the loading chute into a railcar.

The loading area is covered by an overhead shed which is open at both ends.

Railcar Loading

“Boxcars and hopper cars are Toaded. on the same track through. separate.
loading chutes. The 1ast ]0 feet of the hopper car 1oad1ng chute is a -
round flexible hose enabling. the flow of grain to be directed into the
car. Filling is started at one-end of the car and,cohtinped while the,p

car is moved forward until it;ié fu11:(190;000 pounds of grain).

A dust aspiration hood is located next to the loading spout. Fugitive

dust which boils out of the openings at the top of the car is aspirated to

N
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a fabric filter baghouse. A "grain door" of wood or reinforced paper is
installed over the bottom-ha]f of the side-openingsuin the boxcars. The -

loading chute protrudes into the top portion of the door opening and

~has a deflector on the end.to direct the grain to both ends of the car.

An aspirator hood is located next to the track‘tb collect any fugitive
dust that escépes from the car.door. This ddst stream is then directed to

the samevbaghouse that is used forfthe.tqb—loading railcars. ..

‘ Baghouse.for Railcar Ldading: "Mikro Pul"
-  Model 4858-20
74,000 cfm |
AP across filter 3.5"’water‘gauge' fA1.
16 -ounce polypropylene bags
“A/C ratio 12:1] -

Grain C]eaniﬁg

'Foreign.materia]s are séparated from‘thelcorn.aS'they.are-routéd.by-“v

- three inc]ined c]éaning.scréens. The maximum operating capacity.of‘fhe

- grain c]éanef“ié 1000 bushels- of cprn'pér hour. The top'of'the ﬁ]eaner' 
is enclosed thus allowing the air to-be_aspiratedgthrough~avfabric,filteruc -

“baghouse. \

‘Baghouse for Grain Cleaning: "Mikro Pul®

Model 130S8-30 .

H - 12,000 cfm o j
| AP across filter 3.5" water gauge
*# , 16 ounce po]ypropyiene bags.

i - . A/C ratio 12:1

12



PROCESS OPERATION

.Eﬁission tesfs at.the car loading fi]ter exhéust'Were conducted

. October 16-19, 1973:~ The process cycle was timed before testing began.

"~ While filling hopper cars, grain flowed for five mfnutes; flow dis-
continued-for'about fwo»minufes‘whileﬂthe:sca1es wéighed.a secdnd draught, ...
then grain fTowed for another five minufeQ;v decars3required oﬁ]y one' |
draught of grain from_the sCa]es,;thefefore, grain-flowed into each_caf

for abodt five minutes; No boxcarS;wereuloaded during the first two test .

iruns, but five were loaded during the third.run.‘

The hobpér car dust'cofleéfjon hobd_isgmoét efféctiVe'whén 1oadihgj'
centerfhatch cars.- The Hood~cannot bé'clamped fo thé car, hoWeVer; since
the'cér is moved during the ]6ad1ng'pro¢éss. While the last lhree feet
of the'hopper car are being fi]]ed,ﬁfhe.hOOd is ndt 6ver the car,..there-
fore, it is {néffecfiQe, When loading round hatch‘typé,ﬁoppéf cars all
“of the hatéhes are opened befdre4théccar'enters.the loading shed. Dust
bo{]s‘out of the openings .that gfain is not‘flowing~into; Thfs hood -is alsoA
“not very effe;tivé since it is iﬁnthe center of the'cér @nd hot directly
© over any'openings, .Currenﬁly;ufew‘randfhafch—type cars are used.for .

transporting grains.-

Railcar Loading

: Ddring the_first test 10 hopper~cars-@ere loaded. One car.was filled
with 200,000 pounds of wheat, three carS"WeretffPTéd-with 554,000 pounds -
of cdrn and six cars were filled with 1,110,000 pounds of milo. Sampling

was discontinued during the lull.befWeen cars.

13
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_After each car was filled, readings of the amount of dust weighed
by the automatic weigher were recorded to determine the amount of dust

collected.

V1s1b1e emissions of fug1t1ve dust from the loading shed were read
cont1nuous]y between 9:45 a.m. and. 12:00 noon and between 12:53 p.m. and
1:43 p.m. V151b1e emissions exceeded 20 percent opacity for approximately .
.15 minutes- between 12 53 p. mv;and 1 43. p.m. mth1S was due’ to..an 1ncrease=ttns*ﬁ,s e

in wind velocity and the fact that severa1 round hatch type cars were _f

be1ng 1oaded

Dur1ng the second test run, n1ne hopper cars- were 1oaded with- 1 ,650, 000
pounds of mllo V1smb1e.em1ss1ons~of'fug1t1ve dust fromrthe loading shed. . -
-were read cont1nuous]y between 11 00 a.m. and 12:00 noon. Visib]e emissions
'd1d not exceed 20 percent opac1ty for more than three m1nutes dur1ng the'

) hour The f11ter out]et was. observed cont1nuous]y from 10:14 a.m. to '

10: 43 a.m., from ]2 45 p.m. to 1:44 p.m., and from 2:15 p.m. to 3 14 p.m.

~No v1s1b1e :em1ss1ons were seen throughout th1s time.

During the third test run, seven hopper cars'were filled with 1,300,000
“pounds of mi}o, sevenuboxcerSWand_two_hopper cars were ft]]ed with 1,000,000 .
pounds of wheat and one hopper~car‘was;fi1]ed with 180,000 pounds of soybeans;
The filter outlet was observed continuously for one hour during the test and

. no visib]e'emissions were seen. Visible. em1ss1ons of fug1t1ve dust from
the loading shed were read. cont1nuous]y between 1:28 p.m. and 2:34 p m. on -

October 18 and between 9:32 a.m. and 10:19 a.m. on October 19, 1973.

14




Visible emissions exceeded ten percent opacity for less than three

" minutes during each of the two peribds. .The following table summarizes

~the railcar loading data for the individua] test runs.

~

TABLE III. RAILCAR LOADING PROCESS DATA

_ :Avg.ATest

T Weight ?fvefagq.%.r AVer?%ﬁi% AoAmount S
Test Run Grain 1b/bu- * “Moisture- . FM™* Shipped=(1b.) =
#1-8 Wheat 61.0 13.4. 0.5 200,000 "

2Y Corn 57.0 13.6 3.2 554,000
2Y Milo  55.4 14.2 6.0 . 1,110,000 ’
| - C ToTAL 1,864,000
#2-8 2Y Milo  55.9 13.5 7.0 1,650,000
#3-8° 2V Milo  55.7 14.0 6.0 1,300,000
Wheat - 61.0 13.4 0.5 1,000,000
- Soybeans  56.5 4.0 - 2.4 | - 180,000
| TOTAL 2,480,000

(1) Fbreigh matter

15
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Grain Cleaning

* The grain cleaner was operated for about one hour between 9:30 a.m.

and 10:30 a.m. on October 16, 1973. Semp]ing was conducted during this

y périodi The cleaner was not qperated againeentil Octbber 23, 1973. At

fhat tfme, MRI sampied atvthe fflter outlet fdr about 45 minutes. Beth'
sample periods-were’added.together andAconsidered as one test runel‘The
fol]owing table presents the operating-process data for the individual

test runs. QRS

© TABLE IV. PROCESS FEED RATES DURING TESTS

B bate - Test Feed Rate
10-16-73 . Grain loading . 349.5 tons per hour .

~_10—17-73~'_' - - - GrainAloadie§‘4-5- ©309.4 tons per hour-
10-15-735 . | Grain loading 465 tons per hour .
10-19-73 ' ‘Grainlloading S 465 tons perihour'
1b-16-73 ' Grain~c1eaning 28" tons per Hour:e
10-23-73 R . Grain. cleaning ~_': 28 tons per hour

16
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LOCATION OF SAMPLE PORTS

‘Grain Loading Baghouse

In order to meet the requ1rements of . Method 1, Fédera] Regisfer,

- Yol. 36 No. 247, it was necessary to install a duct extension on the
exhaust outlet of the gra1n Toading baghouse as shown in Figure 1.
Th1s ‘located the port approx1mate1y 11 feet (9 stack d1ameters) down=_

w~stream fFom the nearest disturbance<and approx1mate1y -30- inches {2 stack~ amEE

dlameters) from the exit end of the extens1on

‘The sample port 10cdt10n for conducting the paftic1e'size measure-
ments was two stack diameters ups tream from the part1cu1ate samp]1ng

port on the gra1n loading baghouse outlet- duct ‘ f'~

Grain Cleaning Baghouse .

Samp]é»]ocation requirements for this control device were satisfied
by the installation of a duct extension on the exhaust outlet. The |
resulting sample porf was_1ocated'approximéte1y'15 feet (9 stack diaheters)
downs tream of fhe‘nearest distufbanée-and approximateTy 40»inéhes-(2

stack-diametérs) upstream from the ‘extension exit_end_as'shown in Figure 2.

Traverse point locations and duct cross sections are shown in Figure 3. .
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SAMPLING AND ANALYTICAL PROCEDURES

The procedures for measuring particulate emissions were in accordance

with Method 5 of the Federal Register, Vol. 36, No. 247. Contractor

“personnel conducted‘a]1'testing, sampﬂe necovery-and‘samp1e‘éna]ysis The-
sampling crew consisted of two meter and two probe operators, one- Br1nks

sample operator and a field 1aboratory techn1c1an

e e i e e e

Preliminary Testing Procedurééfff?fgj. Dl o

Pre]iminery ve]ocfty'traverses at samp]ing.locationS"detenmined-
epprqximate nozzle sizes and iéokinetic sampling condittdns. A 0.125 inch
I.D. nnzzle was used for the grain.IOading.testing and-a 0.25 inch I,Dt” -
nozzle was used for the grain cleaning testing. Velocities were meaSUred
at each sample port'for determination of flow rates as nrescribed in the

Federal Register. The mo1sture content and mo]ecu]ar we1ght of the gas

stream were assumed to be the same as amb1ent air.

Particulate Sampling-

Particnlate matter was sampTed isokinetically during the grain ]oading
and cleaning operat1ons with-a sample: tra1n as descr1bed in' Method 5 of the -

Federa1 Register. The 1oad1ng baghouse samp]1ng was conducted for 20 minutes

at each'point-with data being recorded’ at-5 minute.intervals. The cleaning
baghouse samp]ing.wes.conducted for 15 minutes at -each point with data being
"~ recorded every 5 minutes. In all cases sampling was conducted isokinetically

dUring the test periodé.
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Sample Train Description

The sample train consisted of a stainless steel nozzle, a heated
glass probe, a heated glass fiber filter, and four impingers connected
in series with glass ball joint fittings. The first two iﬁpingers were
" “charged with 1ob millilitérs of water each, the third was left empfy
and the.fourth charged:with approxihate]y 200 grams of preweighed silica“

gel. (See Figure 4.):

4

Sample Cleanup and Ana]ysis~:jy;f i

Sample train cleanup consisted of measuring the water collected and
transferridg this to e glass container;‘ The silica gel was removed and
weighed to determihe:the mdisture content. The particu1ate filter was
'p1aced in a marked container. The probe and front half of the train were
rinsed Qith.analytical grade acetdne~and all washings collected in alglass
-teod%efdef The rear half of the- tra1n was - f1rst rinsed with -distilled
water wh1ch was added to the impinger con*ents and then was rinsed w1th
‘acetone-whjch was co]]e;ted in a separate container. Sufficient port1ons
of the acetone and water were‘prepared for subsequent use as aha]ysis
blanks.. Volumetric measurements of the acetOne sample waShes’ahd acetone
--b]anks were not- recorded pr1or to evaporation, hence the quantity of -
acetone’ used for the washes had-to be ‘estimated- Acceptab]e test resu]ts;_:
~were achieved by using this estimate based on past experjence to calcu1ate
the volume centained in the washes. An average blank value was oBtained'
by averaging'ten (10) ‘acetone blank values which yielded 0.001 drams/loo

milliliters.
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\ _ o
This method was felt to be representative because the mass weighing

error in this case is at Teast + 0.005 grams/100 mi]ii]iters, and all
- washes were estimated toiwithin + 100 milliliters of the actual vo]ume{

. Further information pertaining to these procedures may be found in

Appendix F.

All sémb]e containefs were sea}ed and marked with EPA identification

labels as 1isted'in Appendix F;A'Anélysesgwere'conducted by'MRI;personneJ e

who later shipped the samples to EPA»for subsequent . storage.- - . -

Particle Size Measurement Procedures

A description of the procedure used and field data obtained is

located in Emission_Measuremeht-Branch‘s;file under No. 74-GRN-6.
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