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I NTRGGUCT IGN 

Fart iculete  ex!’ssion tests were performed on the o u t l o t  stack 

fro? a f s t r i c  co l l ec to r  located on the truck-dump system a t  Ca rg i l l ,  Iiic.,  

Fsyet tevi l le ,  iaorth Carolina. 

and  10, 1972. 

The  t e s t s  were performed between August 8 

Soybmns, which a re  hauled in  by t ruck,  a r e  dumped from the 

truck into 2 conveyor system fo r  conveyance in to  the plant .  

area emissions a r e  controlled by a f a b r i c  bagliouse co l lec tor .  

The dumping 

Three separate par t icul  iite t e s t s  were performed, etch approxi- 

mately t!.:o !!ours i n  lencth.  
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LOCATIOP! OF SAl’i”L1I:‘G POJKTS 

Sampling ports and polnts biers selected by using the guidelines 

s t a t ed  in  Method 1 of the Federal Register (36 F.K.  24882, 24883, D e c ~ ~ h e r  

23, 1971).  

Figure 1 i s  a schematiic dfagram of the truck-dunp bzghouse out le t  

tha t  was sampled. 
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7. Sample P o r t s  
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Discharge Fan 
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I Sample Distance from Inside 
of P o r t  k o r  Pol-t B 

Number (Inches ) 
P o i n t  

1&2 
3 
4 
5 
6 
7 
8 
9 

10 j 11 
I 12 
I 13k14 
j 

1 1 /3 
2 5/16 
3 1/3 
4 2/3 
6 1/4 
8 1 /4  

14 3/4 
17 
18 1/2 
19 27/32 
20 15/16 
22 1/8 
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SIiI”i”L1WG Ai iD ANALYTICAL PKOCCDURLS FOR 
PARTTCULATE EPiISSlONS FR0f-i STATICNARY SOURCES 

The lilsthod u s n d  v a s  k t h o d  5 o f  the  Fcdei-a1 Reyister (36 F. R., 

I4aarcIi 31, 19;1), Determination o f  Par t i cu la t e  Enis:ions Froni Stat ionary 

Sources. 
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A coi!i?lete descr ipt ion of the sampling method used i s  f n  Hppendix 

The  EPA performed the sample analysis  
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EXPLA;!AIIC;i OF E . E .  I .  SOURCE SAKPLIIIG CALCULATION SHEET 

P3 - Barometric pressure, inchss Hg 
PS - Stack pressure, inches Hg 
AS - Stack are2> sq. f t .  
AS’- Effective area of \positive siacl: gas flo!;l, sq. f e e t  

’TS - Stack teizp:rattire, OR 
TI4 - I M e r  tei::pt‘rature, O R  
H, - Average squ.1-e r o o t  of velocity liead, ,.-TO 

i;.H - Averag? w:te:- o r i f i c e  pressure d i f f e r e n t i a l ,  iilches 1120 
/!It - 

I(p1-S - I:’u~t.er of ti’aserse points whew the p i t o t  velocity head was greater  than zero 

CI’ - 
VI4 - 
vc - 
Po - 
STP- 

\“V - 
VSTPD- 

VT- 
W- 

FDA- 

HD- 
MS- 
GS- 
EA- 

U- 
QS- 
QD- 

QSTPD- 
PISO- 
ESTP- 
El 2- 
E50- 

’ ’ EM- 

- 

ms- 

.. 
. .  

. . . --. . .  

. -  
Saeipl i n 9  iiazzle a re s ,  square .Feet 
S-type p i t o t  tube correction f a c t o r  
Recordcd n-c?.ter voluiiie sample, cubic f e e t  (meter conditions) 
Condensate and s i l i c a  qe1 increcse in  impingcrs, m i l l i l i t e r s  
Pressure a t  the dry t e s t  meter o r i f i c e ,  (PE + tl ) inches Hg 

Standard conditions, dry,  7OoF, 29.92 inches lig 
13.6 

Conversion of condensate i n  m i l l i l i t e r s  t o  water vapor i n  cubic fect;(STP) 

Total water vapor volume and dry gas volume sampled, cubic f e e t  (STI’) 
Moisture f ract ion of stack gas 
Dry gas f ract ion 
Assumed moisture froni prelimiiiarp check 
Molecular weight of stack gas, lbs/lb-mole (dry condi t ions)  
Molecular w i g h t  of stack gas,  lbs/lb-mole (stack conditions) 
Specific gravity of stack gas, referred t o  a i r  
Excess a i r ,  % 
AveraSe square root of veloci ty  head times stack temperature 
Stack gas veloci ty ,  f e e t  per niinute 
Stack gas flow r a t e ,  cubic fee-t per minute (stack conditions) 
Stack gas flow r a t e ,  cubic f e e t  per minute (dry conditions) 
Stack gas  f l o w  r a t e ,  cubic f ee t  per minute (STP) 
Percent isokinet ic  voluine sampled (method described in Federal Register)  
Pollutant concentration, grains per std. cubic f e e t  
Pollutant concentration, grains per std. cubic f e e t  (Corrected t o  12% CO ) 

Pollutant emission r a t e ,  lbs.  per hour 

Volume sampled, cubic f e e t  (STP) - .. 

.t‘ 
*Y 

Pollutant concentration, grains per std. cubic f e e t  (Corrected t o  50% EA f 
. . . ,, . . . . . . .  

. .  .. . ,  .. , . . . . . .  . n .  - .. . .. . .  . .. . -  

\ . .  . .  



I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I" 
I 
I 
,I 
I! 
I- 

r 

I .i 

I -  

I 
I 2- 

I 

I 
I 0.62 T o t a l ,  f r o n t  h a l f  ?'.0.0379 I 0.0067 

T o t a l ,  back h a l f  .> 0.0145 I 0.0026 ' I 0.24 

A , 

0.0524 I 0.0093 1 0.086 
I I 

I 

.~ TOTAL 
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T o t a l ,  f r o n t  h a l f  ?r? '0.0512 I 0.0097 
T o t a l ,  back h a l f  . 0.0808 t 0.0153 
TOTAL ' 0.1320 I 0.0250 
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I ' ** 
0.83 

I 1.30 
I 2.13 
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Fayet tevi l le ,  i!orti7 Cerolina - August 8-10, 1972 

Ti-,e control system i s  a baghsuse, Kice, ncdcl SlOO-lG, reverse- je t  

type, iwith a 3/4 hp air lock a n d  a 30 hp exhaust fa): sersi'iig a soybet~n truck 

unloz.din5 hopper. 

lhiload'ing - TIE hopper grate i s  baffled and 6,000 c5n. of a i r  

i s  e::kaustr:d fr.cz; e2ch sicis G? t h c  h o p r .  

Kice febrjc  f i l t e r  and exhausts through a fan a b o u t  4 f e e t  above y i u i n d .  I\n 

open end s!?ed CoL'ErS the receiving IhoppEi*. 

apprcxiniately 32 trucks per eiSi!t hour d a y .  

i s  10,090 bushels psi. hour .  

The a i r  i s  pulled t h y c u g h  tlit: 

Nsrmal truck unloading i s  

Ekximum unloading capacity 

The t c s t s  vier2 conducted under ccndfticjns thst were considired 
. .. 

normal. Process weight data v!as produced from actual sca le  readings. Data 

related t o  the percent moisture and the percent foreign material was obtain- 

ed froa the Department of Agriculture personnel f o r  each truck dumpe&&ee 

process weight sheets attached,) .  

f 

The truck dump grating i s  covered by a building; however, there 

are no doors on e i the r  end. 

emissions were detectable in some instances from the l i p  of the truck bed 

as  the beans were discharged into the receiving hopper. 

varied from zero t o  10-20 percent brown depending on the d i r t i n e s s  of the 

grain,  t h e  type of opening a t  t he  end of the truck where the beans were 

discharged, and  the veloci ty  of the wind t h r o u g h  the dump building. In 

During the dumping of the t rucks,  v i s ib l e  

These emissions 

. .  
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zeveral instances the hopi.:c+r would f i l l  up  t o  g ra te  level thus decreasing 

tk,e c f fec t ivwess  of ti:c pickfi? of  ti-e control system. 

instances a t  t h e  grate  \ w - e  l ess  t!ian 10 second periods and emissions 

gerierallg dissipated before be ing  e i r i t t e d  from t.he dump building. 

er.I:susl outlet .  o f  tile bagi;ouscl cotiti-01 device v:35 observed f o r  a cne-how- 

poriod on Arrg:st  S,  1372, and no  vis,it;ie emissior:s were detectsble .  (See 

visual observation sheet ottzched.)  

missif ins  f w i ;  t h e  exh~ur,. t  o u t l e t  for t i ! e  bag fi7t.r durino t h n  . t e s t s .  

Emissions in these 

The 

Test personnel reported no visibi.2 

Thxe  two-hour t es t s ,  representa?.ive cf normal ccx!i t icns ,  wrc. 

conductcd. 

. .  . - .  . . . . 

, .- . .  
. .  . .  . . :. 
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moiiictei-s and  mercury bulb .tlle:-nioninte:.s . 
Velccity head riieasurcirients w r e  deterisined across the stack dia- 

meter by using a cal ibrated S-type p i t s t  tube v!iti! an inclined manoxstsf. 

Thjs data was 
.. 

usea t o  s e : e c t  the sa:;?:ing nozz!e dianeter.  - 5  
. .  -.: 

The approxiinate moisture cont.ent of  the stack gzs lwas determined 

by the wet bulb and dry bulb thermometer technique. 
$ 

The sampling t raverse  points were selected according t o  Plt@:od 1 

of  the Federal Register (\/oltin;e 36, Wufiit,er 247, Part  11, Decmber 23, 1971) .  

The stack emissions were sampled by using the folloJ/ing sample 

t r a in :  

f i b e r  f i l t e r ;  two impingers with 1CO ml of d i s t i l l e d  water; one dry impinger; 

one impinger w i t h  approximately 180 grams of s i l i c a  gel ( t he  second impinger 

had a standard t i p ,  while the f i r s t ,  t h i rd  and f o u r t h  impingers had modified 

t i p s  with l/Z-inch ID openings); a thermometer on  the l a s t  impinger; a f lex- 

. ible  sample l i n e ;  an a i r - t i gh t  pump; a dry t e s t  meter; and f i n a l l y ,  a ca l i -  

brated o r i f i c e  with an inclined manometer. 

a s t a in l e s s  s t ee l  nozzle; a glass-l ined probe; a Gelnan Type A glass 

Fi.gure 2shows a schematic . .  arrange- 
. .  

. .  ~. 

ment of the sampling t r a in .  . . .  

. . . . . .  . .  . . .  . . . . . . . . . . .  ̂ -- . . .  I .  . .  . .  
.. .. .. - 
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S;;~I!;; Rec,j;:Prv ______- 
S E I ? ~  es ~ r e  i~r?cL'\'?!& ,i!i accgrd:ms with pi-ocdures cut! i!led ii! 

Ik thod .  5 oil' th2 Fe,deral Reg' istsr  (.?E F.R., i.la:-ch 31, 1971), Deterfiiii.:?tion 

of Far .; j c u 1 a t e  El], i s j .j 5 f jyy l  ,, c ,La 1- .. L LI ' ciria:y SOU~,CCS.  

The smp!i!:a t i x i n  g:as::::ar?, cxcliiiive of %he gl;:ss line+.prObe 

a i d  the fri t- ;& d i sc  f i l t e r ,  were sozked in chromic acjd cleiniiig sojut inn 

fo r  two !ioui.s p r e v i x s  to  the prepar;tion o f  saoip!e blanks. 

w r 2  thoroqhly  washed .in chromic acid solut ion pr ior  t o  tes t ing.  T!'@-viere .1 

n o t  scaked due t o  t h e i r  cuinbersome l eng t i i .  

rinsed ex.tei:sively with d i s t i l l e d  water following the acid wash. 

The probes 
?* 

Ai 1 sainpl i !ig glassware \.!as 

All sazples were turned over  t o  the Project Off icer  fo r  additional 

labeling and analysis .  
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