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I N T R O D U C T I O N  

Source sampling was performed on a f e l d s p a r  d r y e r  

for Feldspar  Corporat ion,  Spruce Pine,  North Caro l ina ,  

t o  determine p a r t i c u l a t e  emissions. Three p a r t i c u l a t e  

sampling runs were made o n  May 16, 1979. Sampling 

l o c a t i o n s  a r e  shown on Figure  1. 

The measurement8 o f  s t a c k  gas  f l o w  r a t e ,  gas 

composition and  p a r t i c u l a t e  emissions were made according 

t o  t h e  recommendations of  t h e  U. S. m v ~ r o n m e n t a l  Pro- 

t e c t i o n  Agency and t h e  North Caro l ina  Department o f  

Natural Resources and Community Development (DNRCD). 

Mr. Vi. L. Anderson and Ms. Deborah Hale, DNRCD, were 

p r e s e n t  as observers.  

The fol lowing s e c t i o n s  o f  t h e  r e p o r t  t r e a t  t h e  

eummary o f  r e s u l t s ,  a d e s c r i p t i o n  o f  t h e  process  and 

i t s  opera t ion ,  t h e  l o c a t i o n  o f  t h e  sampling p o i n t s  and 

t h e  sampling and a n a l y t i c a l  procedures  used. 
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SUMMARY OP RESULTS 

Table 1 p r e s e n t s  a summary o f  r e s u l t s  from t h e  

p a r t i c u l a t e  8ouTce sampling. FaJr t h e  t h r e e  i s o k i n e t i c  

runs t h e  mean p a r t i c u l a t e  emission r a t e  was 0.0167 g r a i n s  

p e r  dry s tandard cubic  f o o t  a n d  1.50 pounds p e r  hour. 

Proceas weight was determined from t h e  average o f  

product ion  records  as 10 t o n s  (20,000 pounds) p e r  hour. 

Based on North Caro l ina  Adminis t ra t ive  Code, T i t l o  

15, Chapter 2 ,  Subchapter 2D. Sec t ion  ,0509, P a r t i c u l a t e s  

from Mica o r  Feldspar  Proces8ing P l a n t s ,  t h e  al lowable 

emission r a t e  is 19.0 pounds p e r  hour. 
r/ 

Consequently, 

Fe ldspa r  Corporation P l a n t  No. 2 f e l d s p a r  d r y e r  i s  in 

compliance wi th  t h e  r e g u l a t i o n .  
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TABLE 1 

SUMMARY OF RESULTS, PARTICULATE TESTING 

Ru n  Number 

Date 

% I s o k i n e t i c  

Stack Gas Flow Rate, 
SCFM * Dry 

Stack Gas Flow Rate,  
ACFM 

Volume of Gas Sampled, 
SCF * Dry 

Process  Weight, lbs /hr  

P a r t i c u l a t e s  I 

Catch-mgrams 

Conc en t ra t ion-gra ins /  
SCF Dry 

Emission Rate, lbs/hr 

* 6 8 O ~ i  29.92 in Hg 

Front  H a l f  only 

. ..__ _. 

1 

5/16/7 9 

97.9 

10,630 

12,689 

40.61 

20 ,000 

40.3 

0.0153 

1.39 

2 

5/16/79 

97.2 

10,385 

12,481 

39.39 

20 , 000 

35.9 

0.0140 

1.25 

3 

5/16/79 

97.9 

10,416 

121 597 

39.80 

20,000 

53* 6 

0.0207 

1.85 
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PROCESS DESCRIPTION AND OPERATION 

The r o t a r y  d r y e r  at Fe ldspa r  Corporat ion,  Spruce 

Pine,  North Caro l ina ,  was used t o  d ry  processed f e l d s p a r .  

The d r y e r  was f i r e d  w i t h  50 ga l lons  p e r  hour o f  No. 2 

f u e l  o i l .  

a mul t ic lone ,  a scrubber ,  a fan a n d  o u t  t h e  s t a c k  t o  

the  atmosphere. 

eampling. 

Exhaust gases from t h e  d r y e r  passed through 

No unusual  c o n d i t i o n s  were noted  du r ing  

5 



LGCATION OF SAMPLING POINTS 

The dimensions o f  t h e  s t a c k  and t h e  l o c a t i o n  o f  

t h e  sampling p o r t s  a r e  shown i n  Figure 2. The stack 

was div ided  i n t o  20 equa l  areas. The p o r t s  were 

l a b e l l e d  A through E. Each p o i n t  was sampled f o r  3 

minutes which y i e lded  a t o t a l  sampling t ime o f  60 

d n u t e s .  The number of sampling p o i n t s  was d e t e r d n e d  

by t h e  d i s t a n c e  o f  t h e  p o r t s  from d i s tu rbances  i n  t h e  

gas f l o w  p e r  Method 1, Federa l  R e g i s t e r ,  Vol. 42, 

NO. 160, 1a ~ u y s t  1977. 

6 
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SAMPLING A N D  ANALYTICAL PROCEDURES 

A l l  sampling and  analyt ical  procedures were those  

spec i f f ed  by t h e  U. S. Environmental P r o t e c t i o n  Agency 

and t h e  N. C. Department of Natural Resources a n d  

Community Development. Complete d e t a i l s  a r e  found i n  

Appendix D, which i s  a copy o f  t h e  Federdl  Reg i s t e r ,  

Vol. 42, No. 160, 18 August 1977. 

Sample p o i n t  l o c a t i o n s  and v e l o c i t y  measurement6 

were made by Methods 1 and 2. Gas composition was 

d e t e d n e d  by F y r i t e  on  R u n  1 and by i n t e g r a t e d  bag 

samples on Runs 2 and 3 wi th  an Orsat analyzer .  

Method 5 was used for p a r t i c u l a t e  determination. 

! .- 
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S U P P A K Y  OF PARTICULATE R E S U L T S  
. - ~- .. . - . 

7 EELDSP.AR,COR~ORALI.CN4L.T.,NO, N o *  L .__c-_...._..._.._ _c..~..- 
1 FELOSPPR CORPORATICN P L T .  

3 F E L O S P A K  CORPOKATICN P L T .   NO.^ 

-.CAI- 5J.J. l6/79 . . 5 / - l b / 7 9  5/Lb1-79 

ON SAMPLE NOZZLE 0 1 A . 1  I N  .173  . 1 7 3  . 1 7 3  

T T  NET T I M E  OF T E S T ,  H I N  65.0 60.0 6 0 . 0  

P8 RA.BCL@TRTC P R F S W .  1% 2.7, 8.-u..a4 ~ m . 4  

PH A V E R A G E  O R I F I C E  PRESSURE 1 . 6 4 0  1 .549  1.600 

V M  VOLUME OF DRY G A S  SAMPLED 45.090 44.08G 4 4 . 5 2 0  
.-  U L F T  A T  M E T E R C O N O I T I O N Y  

T M  AVERAGE G A S  PETER TEMP 87.6 91.8 91.7 

. .. ~ . >  . : VHSTO VOLUME. OF ,DRY G A S  S A M P L E D  43.611 39.388 39.797 

R F F 5  .- _- 

AT S T U C O N C l  T IflNC*.SCF 
. .  . . 

/ 
! .- 

vw TOTAL H Z 0  COLLECTED I N  4 6 . 2 0  4 5 . 3 0  4 8 . 0 0  
IMP INGERS S I L I C A  & - 1 ,  M L  

V M V  VOLUME GF W A T E R  VAPOR 2 . 1 7 5  , 2 . 1 3 2  2 .297  
A T  STANDARD C O N C I T I O N S  * * S C F  -~ 

P M V  PERCENT MOISTUHE BY V O L  5.1 5.1 5 . f  

M D  MOLE FRACTION DRY GAS - 9 4 9  f 9 4 9  .94: 

PC02 P E R C E N T  c 0 2  B Y  v a . .  D R Y  -60 1-30 1 - 5 5  

PO2 PERCEKT 02 B Y  VOL.. URY 18 .13  18.25  18 .00  
.- 

PCO PERCENT C O  BY VOL., DRY . a0 .oo . oc 

-. PN2 PERCENT..N2._BY_V_OL v-.ORV .. . 
~ 8 1 . 2 7  B i ) 2 . 4 5 - .  . g.o,_45 

Mno MOLECULAR WT-DRY STK G A S  2 0 . 8 9 4  2 9 . 0 1 1  29.040 
~- _- 

MW MOLECULAR HT-STK G A S  2 8 . 3 4 0  28.446 28.438 

CP P I T O T  TUBE C C E F F I C I E N T  . 8 4  .84 .84 

GPS AVERAGE V E L O C I T Y  HEAO O F  1 .3970 1 . 3 7 2 4  i ..3a30 

. .  

STACK G A S ,  I N  H 2 C  
L 

TS AVERAGE S T A C K  TEMPERATURE 95 .2  9 R . b  1 3 0 . 3  
. . ~ ~ . .  ~~ ~~ ~ . . ~. 

" C  7 C T l T , ?  O n - *  r C  - 7 , .  - . -  
/, c: 

_ _  , , . i _ _ .  ..-- ~ - . .  . .  .~ . .  . .  . .  . .  



PS STACK PRESSURE, ABSOLUTE 21.719 2 7 . 7 7 9  27 .77G 

v s  AV STK GAS V E L O C I T Y ,  FPM 5,054.85 4,972.00 5 , 0 1 8 . 5 0  

A q  S T A C K J K E A .  I N  S U R D 3 6 3 . ( 7 / b O . O M - a  

a s  STK FLOW RATErDKY,STO CONO 1 0 . 6 3 0  1 0 , 3 8 5  10,416 

O S h  S T K  FLOW RATE,WET,STO CONO 11,199 1 0 , 9 4 8  11,017 

- A C T _ U e I . a R a T F - L , 5 _ 8 9 _ l t 4 e 1 1  

PER1 PE3CENT I S O K I N E T I C  97.9  9 7 . 2  97.9 
~~~ 

F P F  PARTICULATEICGPFRONT 4 0 . 3  3 5 . 9  5 3 . 6  

- C A N  P A R T I C  Y L A T F .  GRIOSCF &Ly-- O L 4 0 , e Z n  7 
PART I AL 

C A M  P4H T I CUL ATE.GR/WSCF 3 1 6 1  0 1 4 A  3 u. 
P A R T I A L  

.. . ... 
. .  .: . .: 

€ A T  PARTICULATE.GR/ACF . 8 . 7 0172 
P A R T I A L  

R W  PROCESS HE[GhT,LB/HR 20.000 20 v G O O  20,000 -_ 
.. 

. .  
: . . .  
. .  . .  

. .., 
.a68 OEG F. 29.92 I N , H G  ... 

. .  . . . 
. .  

. .  

. .  . .  . ., . .  .. . - . .. , . 
. .  . .  
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'4 
.. P A % T I C U L A T E  C A L C U L A T I O N S  r E S T  NO. ? 

~- . . .. . .  .~ . ~. . . . 6 

:i~ 

i > /  

- 
F E L O S P A R  C O R P O R A T I O N  P L T . .  1 . 1 0 .  1 

- 4  ;,I 
- ~ - 

V O L U M E  OF CRY G A S  S A M P L E D  A T  S T O .  C O N U I T I O N S  

4 4  f V M o ( e B t P r / l 3  k . J -  
V M S T D  = ------------'----------------- = 3 9 . 7 9 7 1  D S C F  

T M  + 460. 
_ _ _  

V A P O R  A I  S T C .  C C N O I T I U N S  

5 

P O L E  F R A C T I O N  OF C R Y  S T A C K  C A S  

I.! M C L E C U L A R  W E I G H T  O F  S T A C K  G A S  

HW = MHO *MO + 18 9 ( 1 - H O )  = 2 8 . 4 4  m, 

,- !:I 

/.D 
n .I I., 

S T A C K L V E U J T Y  A T  S-I.AC.LGCNDILL0.N.S 

. - .  V S  = 5129.4 * CP * 12;s * S Q R T ( T S  + 4 6 a ) / ( P S  * M W ) )  = 5.018.5 F P  

e I.. 
I.. ' I  S T A C K  G A S  V O L U M E T R I C  F L O W  AT S T O .  C O N O I T I O N S I  O R Y  

-.. - -. .- __ . .. ..$ .-v.s-.$ A.S . . .~ p s .... ~. .M .. .. .. .. . . . .. . . . . .. - _ _  - . ... . . . . . . 

101416 O S C F M  c s  = ........................ = 
T S  + 4 6 C  

$7 S T A C K  G A S  V O L U M E T R I C  F L O h  A T  S T A C K  C O N O I T I O N S  
i .> 
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Less acetone blank 
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APPENDIX C 

TEST PARTICIPANTS 

James S. McCormack, P. E. President 
hvironmental Testing, IAU. 

/ 
G u y  Pushee Technician 

Environmental Testing, Inc. 
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THURSDAY, AU6UST 18, 1977 
PART I I  

ENVIRONMENTAL 
PROTECTION 

AGENCY 

STANDARDS OF 
PERFORMANCE FOR NEW. 
STATloNARY SOURCES 

Revision to Reference Method 1-8 
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have mxoxtde Im$ur!M.ea t h a t  ;III M- 
erroneously h&h 8uIfunc Bcld n'htmess- 
m e n t a .  a tast for m m x l b  in b o w  
pan01 ha8 been Included In the method 

4. The mnmetrIc technique for mats- 
t u r e  content (rather than YolumemcJ 
has been speculed because a rhhm of 
isopropyl alcohol and water d have a 
volume less than the sum of the  'olumes 
of iU cmtent. 

5 .  A clcder correswndence har been 
made between similar pans  01 Methods 
0 and 5. 

msCLLLANEO"S 

Mveral mmrnenten questioned the 
meaning of the term "subject (0 the ap- 
Pmval of the A d m i n l s t r a t o f '  ln relation 
io UJiOo alternate tclrt methcds and pro- 
cedurn. As d&& ln 5 802 of subpart 
A the " A d m I n I s t r a t c f '  lncluda any ou- 
thorlud representative of the Admln i s -  
trator of the Enwonmental Pmtectlon 
UmcY. Author!!ed mresmtat lves are 
E P A  &elah P EPA R m o n a l  O u c a  or 
SUte. IOCal. and Icp1one.l nwannentsl 
O m C l a l s  who have b;Fn del&ted :he 
swrulblllty of enfomng &&iocu un- 
der 40 CFR BO. T h e  omelah m cor~u lm-  
Uon with 0th- a t a a  membm f a m l l ( a r  

ZLW D.;--.- 
'. 1.; R 

. .  

. -. .. .. 

ftDIU1 ~ECISTEI. VOL 4Y, NO. I6O-WUISDAY. AUGUST l a ,  1P77 
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RULES -AND REGULATIONS 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 
* 

1 .o 1.5 2.0 2.5 
I I I I I I I 

DISTURBANCE (BEND. EXPANSION. CONTRACTION. ETC.) 

- 
* FROM POINT Of ANY TYPE OF 

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

3 4 5 6 7 a 9 10 * 
DUCT DIAMETERS DOWNSTREAM FROM FLOW DlSTUqBANCE (DISTANCE B) 

Are 1-1. Minimum number of traverse points for particulate traverses. 

... 

RDIRAL ITGISTIR. VOL. 41, NO. 1bO-THURSDAY. AUGUST 18, 1977 



RULES AND REGULATIONS 

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 

0.5 1 .o 1.5 2.0 

41i57 

2.: 

I I 1 I I 1 I 
2 3 4 5 6 7 8 9 

DUCT DIAMETERS DOWNSTREAM FROM FLOW MSTURBANCE (DISTANCE R) 

0 

Figure 1-2. Minimum number of traverse points for velocity Inonparticulate) traverses. 
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DIZI&NCE. 
X 01 4 i o r n W r  

1RAVFRSE 
POINT 

1 
2 
3 
4 
5 
6- 

4 . 1  
7 4 . 1  
29.5 
70.6 
86.3 
9 6 4  

a dlmeter 
I6  18 20 

1.6 1.4 1.3 
4.9 4.k 3.9 
8.5 7.5 6.7  
12.5 10.9 . 9.7 
16.9 14.6 12.9 
z2.0 18.8 16.5 
20.3 23.6 20.4 
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I., 

Figure3.7. Proper thermocouple placement to prevent interference; 
01 beween 0.48 and 0.95 un ( 3 1 6  and 3/8 in.).. 

I 

at TYPES PITOT TUBE 
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Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference; 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). 
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PITOT TUBE IDENTIFICATION NUMBER: DATE: 

CALIBRATED BY:- 

'X'SIDE CALIBRATION - 
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AVERAGE DEVIATION = D IA OR BI m ' 
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+MUST BEGO.01 
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Figure 2-9. Pitot tube calibrgtion data. 
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Figure 2-10. Projected-area models for typical pitot tube assemblies. 
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TRAVERSE a 
m. 1 pm X DEV.a I TIME 

Figure 3-3. Sampling rate data. 
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CklENSER-ICE BATH SYSTEM INUUOING 
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Figure 4-1 .  Moisture sampling train-reference nielhod. 
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IMPINGER TRAIN 0PTIONAL.MAY BE REPLACE0 
BY AN EQUIVALENT CONDENSER 
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Figure 5 1 .  Pdrticulate s a m p l i n g  train. 
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PLANT 

LOCATION 

O E R A T O R ,  

DATE 

nun NO. 

SAM?LE IOX NO. 
METERIOXNO. 
METER M p  
C FACTOR 
?lTOTTUIE COEFflClENT. Cp - 

AMBIENT TEM?€RATURE 
BAROMETRIC PRESSURE 
ASUYED MO1WJ~E.X  

I R O I E  LENGTH.. Ill) 

AVERAGE CALfBRATEO NOZZLE OIUIETER, afd- 
?ROBE HEATER SETrlNC 
LEAK RATE,mIhieidml 
?ROUE LINER MATERIAL 

'NOZZLE IOENTIFICATION NO. 
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.Figure 5-2. ParliculnLe field d a h  
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CONTAINER 
NUMBER 

1 

2 

- 
NkB A N 0  R E G U W K I Y S  

rn- 
Drta 
Run No. 

Filter No. 
Amount liquid lost during transporl 

Acetone blank volume, ml 

Acetone wash volume, m l  

Acetone blank concentration, mgfmg (equation 54) 

Acetone wash hlank, mg (equation 5-51 

WEIGHT OF PARTICULATE COLLECTED. 
mg 

FINAL WEIGHT TARE WEIGHT WEIGHT GAIN 

FINAL 

INITIAL 

LIOUID COCLECIED 

TOTAL VOLUME COLLECTED 

I I I '  

TOTAL 

m l  9 

0 .  rnl 

Less acetone blank 
Weight of particulate matter 

I VOLUME OF LlclUlD I WATER COLLECTED 
I I I I IMPINGER 1 SILICA GEL 1 

VOLUME. wEtGl.fr. 

INCREASE' 3 VOLUME WATER. QI 
1 e/ml 

Flgure 5-3. Analytlcal data. 
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WPASSVAL . 

#LOW INTO TUBING 
UNTIL MANOMETER 

READS 5 10 7 INCHES 
WATER COLUMN 

u u  

L1 
A. 
R, 
C. 
L 

I 
L. 

Figure 54. Leak check of meter box. 
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