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INTRGDUCT ION

Particulate emission tests were performed on the cutlet stack
from a fabric collector located on the truck-dump system at Cargill, Inc.,
Fayetteville, Worth Carplina. The tests were performed between August 8
and 10, 1872,

Soybeans, which are hauled in by truck, are dumped from the
truck into 2 conveyor system for conveyance into the plant. The dumping
arca emissions are controlled by a fabric baghouse collector.

Three separate particulate tests were performed, eech approxi~

mately two hours in length.

e
TrEa

e
PR TR

2,

e e el Lt

R Y TH Y A T

B aeTat

pue

fa

T

¢

O




SUMMARY QF RESULTS
Sl 2 RESULTS

Summarized results of the particulate emission stack tests per-

formed at Cargill, inc. are included in Tabie 1,

The Environmental Protection Agency

Complete pai

ticulate emnission calculation da
Appendix A,

t3 are included in

Complete plant operating data ¢
in Appendix_B.

(EPA) Performed the analysis,
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LOCATION CF SAMPLING POINTS

Sampling ports and points were selected by using the guidelines
stated in Method 1 of the Federal Registier (36 F.R. 24882, 24883, December
23, 1971).

Figure 1 is a schematic diagram of the truck-dump baghouse outlet

that was sampled,
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Sample Distance from Inside
Point of Port A or Port 8
Number (Inches)
182 1 173
3 2 5/16
4 3 1/3
5 4 2/3
6 6 1/4
7 8 1/4
8 14 3/4
g 17
10 18 1/2
11 19 27/32
| 12 20 15/16
E 13814 22 1/8
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SANPLING AHD ANALYTICAL PROCEDURES FOR
PARTICULATE EMISSIONS FROM STATIONARY SQURCES

The mzthod used was Method 5 of the Federal Register (36 F. R.,
March 37, 1971}, Determination of Particulate Emissions From Stationary

Sources.

A coﬁplete description of the sampling method used is in Appendix

The EPA nerformed the sample analysis.
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APPENDIX A

Particulate Emissicn Calculations
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EH -
AN -
ch -
Vi -
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STP-

VIV -
VSTPD-
VT~
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-
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ESTP-
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E50-
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EXPLANATION OF E.E.I. SOURCE SAMPLING CALCULATION SHEET

Barometric pressure, inches Hg

Stack pressure, inches Hg

Stack area, sq. Tt.

Effective area of positive stack gas flow, sq. feet

Numbor of traverse points where the pitot velocity head was greater than zero

Stack temwmparature, OR

Meter temparature, OR e

Average sauzre root of velocity head, «/inches H,0

Average meter orifice pressure differential, inches Hp0

Sampling nozzle area, sguare feet '

S-type pitot tube correction factor

Recorded mater volume sample, cubic feet (meter conditicns)

Condensate and silica gel increase in impingers, milliliters

Pressuire at the dry test meter orifice, (PB + H ) inches Hg
13.6

Standard conditions, dry, 70°F, 29.92 inches Hg

Conversion of condensate in milliliters to water vapor in cubic feet (STP)
Volume sampied, cubic feet (STP) .
Total water vapor volume and dry gas volume sampled, cubic feet (STP)
Moisture fraction of stack gas

Dry gas fraction

Assumed moisture from preliminary check s
Molecular weight of stack gas, 1bs/1b-mole {dry conditions) .7
Molecular weight of stack gas, lbs/lb-mole (stack conditions)

Specific gravity of stack gas, referred to air

Excess air, %

Average sguare root of velocity head times stack temperature

Stack gas velocity, feet per minute .

Stack gas flow rate, cubic feet per minute (stack conditions)

Stack gas flow rate, cubic feet per minute (dry conditions)

Stack gas flow rate, cubic feet per minute (STP)

Percent isokinetic volume sampled (method described in Federal Register)
Pollutant concentration, grains per std. cubic feet

Pollutant concentration, grains per std., cubic feet (Corrected to 12% CO»)
Pollutant concentration, grains per std., cubic feet (Corrected to 50% EA
Pollutant emission rate, 1bs. per hour ‘

environmental engineering, inc,
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PLARP- CARGILL INC,
SPACY - mRUCK plintP PAG HOUSE

LRYIROLUESTAL BUCIEEEBING, LECORDORAZED

FAYRTIRVILLE, N.r. naAR=- 8/r=-a9/72

RUP 1 PPO 14,05,830-141°¢

FHEATEER COFRITIONS~ CLEAR : pr- 29,73 IN NG PS- 90,02 IN 6
AS'- 2,05 Sp, PEPM™ mGo 5n1,2 DEGRFRS R T- 5u43,1 PPAPRES P I 1016 TP H20
AP- 1.7 TH P20 A= 0.000102 50, PENT @S 0.a3  Vi- 90.0fn CF VO- 38,5 M

PAPAL TINN- A1h jUp

nPRE- 2R OBSAT:

1IVKRY = (0, 05T74)x( W)
2IVSTPD= ( (530)x (VA )< (PB+(Ad+13.6)) )+( 29,92xT) )
Il 3yve = (VWYY + (VSTFD) '
u )i = (VWV) + (VD)
SYFPDA = (1.0 - W)
6)A5SUMED MOISTURE FRACTION
. 7)iD = (LuuxC02) + (.32x02) + (.28x(C0+42)) .
B YMS = (MDxFDa) + (18%i)
93)6s = (M5) + (28B.9%)
10)54 = (100)=(02~0,5xC0)s( (0,266x12)1-(02-0.5%xC0) )
1IAVC( (Tix25) ) = (12i}xSUE(LExT8) ) )
12}y = [ A7uxCEx (f(29.82:P5rGH) )xAVG(J(HxTS) )
13148 = (U) x (45Y)
' 14)gD = (Q3) x (FD&)
15)QSEPD= (D) x ( 530348 ) x (rPS%29.92) nan o
16)PISO = { (0.00267xVCxig)+(PoxTExVh+Ei) ) + ( TINExUxPSxAd ) 16)__1068.% 5
17)Esve = ( 15.83xY ) + (V51PD) Uiires CRATLS/SCF
.- ¢ 18)p12 = ( 1zxisrP )} + (5002) YilITS 1 GRAINS/SCF
19)050 = ( ESEPx(100+Z4) ) % (150) URITS : GRAILES/SCF : .
20)8H = (0,00897)x(EZSPPI(QGSTPD) ULIes i POUNDSJHOUR v
I PARDICU DA TE L&B AGALYSIS(uM)Y| PARTICULAXE COHNCE STRATIONS( G /SCFY | EMISSION Ei°
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U I l
v | ) | =~
I.. Total, front half . 1°0.0379 ! 0.0067 %] 0.62
Total, back half .7.0.0145 | 0.0026 “ 1 0.24
TOTAL 0.0524 | 0.0093 | 0.086
Il | |
} |
i i
} |
II l |
_______________ ._-__._____.._..__.-_l_______..____.._..____-_____-_..__.______l_________,__
l. conmiElics + __Run was_started 8/8/72 and not finished till 8/9/72.. — -
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PLANT- CARGILL IC. FPAYEPPRVILED, .0, DATE- B/0/772
STACK- TRUCK DUNP RAG HOUSE BUIT 2 FEOT 11:06-15:25
NRATHER CONDITIONS~ CLEAR _ PR~ 29,734 T HA PR3- 29,02 IF NG
ASY- 2,95 s0, FRTT T5- 550,2 DEGRERS R PH- 555,46 DEGRPES T M- 1,003 In 120
AF- 1.u1 I¥ {20 Ai- 0,000192 50, FRET £P- 0,483 - 85,767 CF Vo- 30,1 M
TOTAL TINE- 115 H#TH NprS- 28 NRSAD:
1}ewi¥ = C0,0LTU)x{¥C)
2} VsiPDs ( (530)x (W)= (PB+(AE+13.6)) )+ ( 29.92x1W )
) vy = {(VWV¥) + (V5TPD)
Yy = {(¥¥V) + (V1)
5YFDA = (1.0 - ¥)
CIASEUNED MOISPURE FRACTIONH
YD = (L44xC02) + (.32x02) + (.28x(CO+72))
T Y)MS = (MDxFDa) 4+ (18xK)
9)GS = (M5) # {(28.99)
10)84 = (100)x(02-0.5%xC0)+( (0.266xN2)-(02-0,5xC0) )
LVVAVG ([ (Ex2a) ) = (izi)=sur(J(Fx28) ) - ]
12)Y = ( 17uxePx(f (29.92:P5xGY) IRAVG(NUIIxTS) )
13)¢8 = (y) x (a8}
14260 = (@S)y x (FD4)
15)g8aPD= (@h) x ( 530+4S ) x (P5%29,92)
16)PISO = ( (0.00267xVCxyg)+(FoxPaxviizid) } + ( TINExUxPSxid )
17)Eswr? = ( 15,43xY )} & (V51PD) UEITE + GRAIIS/SCF
18)E12 = { 12xES5¥P ) § (5002) URITS + GRAINS/SCF
193850 = ( ESDEx(100+C4) ) + (150) UiITS + GRAILS/SCF .
20)EH = (0.,00857)x(E5TP)=(CSIPD) UEITS + POURDS [EOUR -
FARDICULAYE LB ARALYSIS(GH) | PARTICULATE CONCENTRATIONS(CGA/SCF) | EHISSION RAT
______ _________L_x_l___________%___LEQQEJ____u___Lﬂlzl_______Lﬂégl__%__iéﬂl_iéﬁﬁzi
[ !
. | |+
Total, front half +>°0.0512 | 0.0097 =1 0.83
Total, back half - 0.0808 ! 0.0153 | 1.30
TOTAL 0.1320 tl 0.0250 i 2.13
| |
| |
i }
| |
___________ “_-_-_________ﬁ_____l_-___u_uu__-___,u______ﬁ__,_________l_____________
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PLANT- CARGILL INC,
STACK- TRUCE BUMP BAG FOUSE

FLATHER CONDITIONS- CLOUNY ER- 20.73 Ti §G P
ASt- 2,45 50, FRET 7S- 532,06 DRGROES Re Ti- 531.8 DOGRPRS R H-

al- 1.
TOrAL

10)E4

28 I R20 A=

FroR- 212 i

0. 0478) (VL

YWYy + (vD)
1.0 - )

FAYRTTEVILLE, 1.0

)

JuED MOISPURE FRACLION
(.u5xC02) + (.32x02) + (.28x(C0+i2))

(MDxFDa) + (18xi)

= {(M5) + (28.9

{(1060)x(02-0.5xC0}+( (0. 266x42)~(02-0.5xC0) )

g}

11)ave({(ix2d3) ) = (L) xSUMSExTSY )

12}
13)¢s
i4)go

15)Q55PD

16 }PIS50
17)E50we
183412
19)E50
20)EH

= ( 174xCEx (f(28.92+P5xCY) I%AVE(

(¥) = (45")

(Qs) = (FDA)

(G, 00BS7)x{(ESPPY=(QSIPD)

0.000102 S0, FEET
JPTS- 28 ORSAT:

{

( (520)x{Vi)x(PB+(Ad+13,63) )+ ( 29.92%1H )
(V#V) + (VSTED)
(v
(

CIEER A TA L B

CALCULATIQLS

DATR=- 8/710/72
RUI S FROM 8:125-10:20

Cr- 0,83 Vita 77,907 OF

__________________________________________________ 1Y A B
2)._23.282____°&

Juxz5y )

YrRIws « POUNDS/HOUR

o e e i i . o i i et e S B B M e A . e AL T AP S s R g e

1

20,02 I7 4
L.007 TR HOD
VC=- 35.1 /0

= (D) x ( $30:48 ) x (P5+29.92) ‘
= ( (0.00267xVOxLg)+(FoxPExvizei) ) + ( TINExUXPSxAd ) 16)__ 2332 B
= ( 1%.43xY ) & (V54PD) UiIrs 3 GRAINS/SCF

= ( 12%£57P ) + (5002) UNIPS @ GRAINS/SCF

= ( ZSTPx(100+04) )+ (150) UNITS : GRAINS/SCE e

EMISSION Erit

£12) o (£50) | _CEM)_(L3SS!

T T | ]
l J -~
Total, front half 0.0097 1  0.0019 =71 0.7
Total, back half 0.0080 1 0.0016 I 0.14
TOTAL 0.0177 } 0.0035 : 0.3
| |
| i
| {
| i
i |
e e —— ——eeme e ) S S R —————
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APPEIDIX B

Plant Gpercting Data
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Fayetteville, Morth Carolina - August 8-10, 1972

The control system is a baghousa, Kice, medel $100-10, }everse-jet
type, with a 3/4 hp airlock and a 30 hp exhaust fan serving a soybeen truck
unlcading hopper.

Unloading - The hoppar grate iz baffled and 6,000 cfm. of air
is exhausted from each side of the hopper. Thaz air is pulled through the
Kice fabric filter and exhausts through a fan about 4 feet above ground. An
open end shed covers the receiving hopper. Normal truck unloading is
appreximately 32 trucks per eight hour day. Maximum unloading capacity
is 10,000 bushels psr hour.

The tests were conducted under conditicns that were considered”
normal. Process weight data was produced from actual scale readings. Data

- related to the percent moisture and the percent foreign material was obtain-

. Ed
ed from the Department of Agriculture personnel for each truck dumpedsfsee

process weight sheets attached).

The truck dump grating is covered by a building; however, there
are no doors on either end. During the dumping of the trucks, visible
emissions were detectable in some instances from the lip of the truck bed
as the beans were diccharged into the receiving hopper. These emissions

varied from zero to 10-20 percent brown depending on the dirtiness of the

grain, the type of opening'at the end of the truﬁk where the beans were

d{scharged, and the velocity of the wind through the dump building. In
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ceveral instances the hopper would fill up to grate level thus decreasing
fhe effectivenass of the pickup of tha control system. Emissions in these
instances at the grate were less than 10 second periods and emissions
generally dissipated bafore being emitted frem the dump building. The
exhaust outlet of the baghouse control device was observed for a one-hour
pericd on Aucust 8, 1972, and no visibie emissions were detectable. (See
visual observation sheet attached.) Test personnel reported no visibla
emissions from the exhaust outlet for the bag filter during tha tesis.

Three two-hour tests, representative of normal cenditicns, were

conducted.
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COMPLETE SAMPLIHG P”ﬂ”fﬁ”TEb FOR PARTICULATE STACIT EMISSICNS

S
Semnling Frocadure

Prior to perforaing the actual particulate emission tests, certain

pretiminary stack parameters had to be estimated or determined for the scurce.
This preliminary date included the average temperature, velocity head, wmois-
ture content, stack diameter, and number of sampling points.

The stack gas temperature was defermined by using bimetallic ther-
mometers and mercury builb thermometers

Velecity head measurcments were determined across the stack dia-
meter by using a calibrated S-type pitot tube with an inciinad manomater
This data was used to seicct the sampling nozzle diameter. "%

The approximate moisture centent of the stack gas was dete rm1ned
by the wet bulb and dry bulb thermometer technique.

The sampling traverse pcints were selected accerding to Haﬁﬁoa’l
of the Federal Register (Volume 36, Number 247, Part II, December 23, 1971).

The stack emissions were samplad by using the following sample
train: a stainless steel nozzle; a glass-Tined probe; a Gelman Type A glass
fiber filter; two impingers with 100 ml of distilled water; one ary impinger;
one impingef with approximately 180 grams of silica gel (the second impinger
had a standard tip, while the first, third and fourth impingers had modified
tips with 1/2-inch ID openings); a thermometer on the last impinger; a flex-
1ible sample line; an air-tight pump; a dry test meter; and finally, a cali-

. brated OFI:ICE wlth an 1nc]1ned manometer. Figure 2shows a schematic arrange-

ment of the sampl1ng tra1n. L e o




L

coricant vias icw, the probe and the 11

train vweve not heated.

dre was less than 1OV & and

-

r - S S T, - Ny [ - 12 4 . T -
The dmpingey porticn of the sampling train wac :C“1 doyn ©o coliec?
Al L . [ S : ENN . -~ -
the cnnasncehle modisture in the stack ges.
Y e $ e ey $ole I P n otgn P I [
Fach point sampled  coross the stacik diametor was sampied at an

isogrinetic sampiing rate,

Method 5 of the Federal Register (36

of Particulate Emissions from St

accordanca with procedures cutlined in

rinination

{L)

F.R., Har

ch 31, 1871), Det:

ationary Sources.

the moisture

The sampling train glassware, exclusive of the glass lined prdbe

and the fritied disc filter, were soaked in chromic acid cleaning sclution

for two hours previous to the preparation of sample bianks. The

f.r'n

probes
. . . . . . o+
werea thoroughly washed in chromic acid solution prior to testing. Thgy were

not secaked due to their cumbsrsome length. ATl sampling glassware was
rinsed extensively with distilled water Tollowing the acid wash.

A1l samples were turned over to the Project Officer for additional

R BN T B .

labeling and analysis.
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August 7, 1671

10 a.m. -~ Lefi Guinesvilie, Fiorida for Fayettefilic, M. C.

4 n.m.

9 a.
1p.

3 p.

August 9, 1972

Arrivzd in Fayetteville, picked up the eguipment

-

and went to Cargill, Inc. Tant on River Read.

5

N

Met M. Paul Hanloy of Cargiil, Inc. and

[

equipmant at the piant.

=
:
H

Arrived at ulant, met with Paul Hankey of Cargill,

Inc., Tem Ward and Bill Peolalase of EPA.

m. - Started setting up couipmzat and built scaffo1_;ngﬁ.
m. - Made preliminavy tests and finished setting up. =
m. - Started 1st run, only tested 5 minutes because

no trucks were dumping. PR

7:30 a.m.
8:30 a.nm.
10:35 a.m.
11:06 a.m.

1:25 p.m.

Arrived at plant and set up to test.
- Began Ist test.
- Finished 1st test.

- Started ?nd test.

- Finished 2nd test. Had to stop several times during’

the test because no trucks were dumping.
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August 10, 1872
7:20 a.w. - Arrived at plant and sct up o Tast.
:2% a.m, - Began Srd test,
10:30 a.m. - Finished 3rd test. Gave all sampies to Tom Ward.

9:30 p.1. - Arpived dn Gainezzville, Flowida.
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