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INTRODUCTION 

This report presents the results of source tests performed October 25 & 26, 

1978, on two scrubber stacks at Lawson United Feldspar & Mineral Company in 

Spruce Pine, North Carolina. 

compliance with 15 NCAC ZD .0509, "Particulates from Mica or Feldspar 
Processing Plants" (Reference 1). Results indicate compliance during 

the test period. 

The purpose of the test was to determine 

Test personnel were M.Y. Aldridge and J.A. Shanklin from the North Carolina 

Source Test Section. Source liaison person was G.H. Taylor. . 

SOURCE DESCRIPTION 

The plant has one dryer each for Feldspar and Quartz. 

ductwork carries the dust-laden gases from the outlets to a simple cyclone, 

then thru a scrubber to an ID fan. In each case, sampling was done in the 

outlet from the fan. 

For each dryer, 

An additional, back-up system was connected into each of the aforementioned 

control systems by ductwrk connected to the primary systems between the 

cyclones and scrubbers. 

primary systems by means of Blind flanges in the ductwork. 

However, the back-up system was isolated from the 



SAMPLING AND ANALYTICAL PROCEDURES 

Particulate tes t ing  and analysis of samples were performed according t o  
procedures developed by the U.S. Environmental Protection Agency and 

referred t o  a s  Method 5. Sampling port  locations and number of t e s t  

points t o  be used were determined according t o  Method 1. 

federal t e s t  methods appear i n  t h e i r  original form i n  the December 23, 

1971, Federal Register (Reference 2 ) .  with updated versions appearing i n  

the hvironment Reporter (Reference 3 ) .  

Tiie above 

Test point locations and sampling port  placement a re  shown in Appendix E. 

The composition of the f lue gas was determined by the following method: 

carbon dioxide measurements were made periodically during the run with a 

Bacharach Fyrite instrument. Percent oxygen was determined from a nomo- 

graph ( C h a r t  9 in Reference 4 ) .  

and the percent nitrogen was determined by subtracting the percentages 

of carbon dioxide and oxygen from 100%. 

Carbon monoxide was assumed t o  be zero 

-2- 



SUMMARY OF RESULTS 

As summarized below, the plant was shown to be in compliance at both stacks 

during the test period. Note that two runs slightly exceed the limits of 

acceptability for the isokinetic variation. However, the source was so 

far in compliance that the 1 & 2% excess variation cannot be considered 

significant enough to void the test results. 

A 
J&ius A. Shanklin 
&ironmental Engineer I 
February 29, 1980 

1. North Carolina Administrative Code, Title 15. Chapter 2, Subchapter 2D. 
Section .0509 "Particulates from Mica or Feldspar Processing Plants", 
Environmental Management Commission, Raleigh, N.C. (January, 1977). 

2. Federal Register, Standards of Performance for New Stationary Sources, 
Volume 36, Number 247, U.S. Government Printing Office, Washington, D.C. 
(December 23, 1971). 

Environment Reporter, pp 121:0401 - 121:0485 updated thru November 12, 
1974, The Bureau of National Affairs, Washington, D.C. 

3. 

4. Smith, Walter S., and D. James Grove, Stack Sampling Nomographs for 
Field Estimations, Entropy Environmentalists, Inc., Research Triangle 
Park, N. C., (1973). 

-3- 
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ENTRY 

APPENDIX A 
Calculation Summary 

vm Tm (ft3) (OR) E 
27.0100 
27.2556 
0. 0000 I 
63. 4180 
56.4790 

5.7091 
62. 1882 
9. 1804 
0.9082 

27,. 8993 

120.7000 I 

28.9000-J 

570.0000 
24.2650 
24.0000 
1.0110 
0.84002 
63. 1380 

2.1817 
20.0000-J 

8265. 
6936. 
0.01691 
0.2494 

0. 0460 
0.2420 -J 

60. 0000 f: 
' 0.2545 ~~~ 

102.0676 
?519 

3.4000g 
27.0200 
27.2700 

0. 00001 

64.6150 
56.7380 

5.9503 
62.6884 
9.4919 

125.80001 

0. 9051 
28.90001 
27.8654 
576.0000 
23.9683 
24. 0000 
0. 9987 

$ 
0.84001 

~ 

62.7200 

2.1817 
82 10. 
6821. 
0.0129 I 
0. 1857 
0.2420 T 

20.0000 I 

0.0460 A. 
cj0.0000 I 
0. 1943 -. .. - 

104.6259 
0.1900 

RUN 3 ANSWER 
. .  

3.6400 3 
27.0000 
27.2676 

27.0000 - 
0.0000 7 

524.0000 3 
65. 1530 
60.0440 
106,3000 7 
5. 0230 
65.0720 
7.7268 ~~ ~ 

0. 9227 Md 
28.9000 -J 
28.0578 M 
570.0000 
24.8227 
24. 0000 
1. 0343, Ave 6 
0.8400 _I 

+lo5 - 2/21/78 
-5- 
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APPENDIX A 
Calculation Summary 

ENTRY 

Ave . 

ixco 
-2 -m- 

a t o r  

RUN a RUN 2 



EQUATIONS 

1. Absolute Pressure in Dry Gas Meter - Pm (in. Hq.) 

+ AH 'rn = 'atm - 13.6 

APPENCIX ?. 

2. Absolute Stack Pressure - P (in. Hg.) S 

's (gage) = + 
pS 'atn 13.6 

3. Sample Volume at Standard Conditions - V (ft3) 
%td 

Tstd 'm -- 
std = vm Trn 'std 

'm 

4. Volume of Water Vapor collected, Corrected to 'Standard Conditions - Vv - (ft3) 
std 

K~ = 0.00267 (units conversion) S t d  = K V  - 
std ' lq 'std 

VV 

5. Total Sample Volume at Standard Conditions - Vstd (ft3) 

= + v  
'std '%td Vstd 

6. Percent Moisture in Stack Gas - 0M 

vvstd %M = - x 100 
'std 

7. Mole Fraction of Dry Gas - Hd 

- 100 - 0M 
- 100 

8. Molecular Weight of Wet Gas - M (lb/lb mole) 

M = (MWd x Ma) + 18(1 - Ma) 

-7 - 
Kp = 85.48 (units conversion factor) 



APPENDIX A 

10. Stack Volume-Flow Rate - Qs (ft3/min) 

= 60 (units conversion) 
QS = K v A '  l s s  K1 

3 
11. Stack Volume Flow Rate at Standard Conditions ' - QStd (ft bin) 

12. Pollutant Mass Rate Based on Particulate Concentration - p m c  (lb/hr) 

K~ = 0.1323 (units conversion) 't 'std - 
v c  = K3 Vstd 

13. Pollutant Mass Rate Rased on the Ratio of the Cross Sectional Area of 
the Stack and the Sampling Nozzle - Wa (lb/hr) 

K~ = 0.1323 (units conversion) 't AS - 
m a  K3 e 

14. Percent Isokineticity - %I 

-a 

PmC 
%I = - x 100 

15. Average Pollutant  ass Rate - paVg (lb/hr) 

= w a  + m c  
-avg 2 

6o 'std 'd 
''I = F(100 + %EA) 

18. Specific Emission Rate - pmru (lb/106 BTU) 

-8- 



APPEKIjIX A 

An 

AS 

A; 

C P 
SEA 

F 

AH 

HI 

SI 

M 

SM 

md 

n 

'atm 

'm 

pS 

AP 

P 
s (sage) 

'std 

Pmra 

PmrC 

W U  

AP 

QS 

'std 

2 
(in 1 ,  Cross sectional area of nozzle 

(in2), Cross sectional area of stack 

(ft2), Cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

(scfd/106 BTU), F factor 

(in H2O). Average orifice meter reading 

(lo6 BTU/hr), Heat Input Rate 

Percent Isokineticity 

(lb/lb mole), Molecular Weight of wet gas 

Percent Moisture 

Mole fraction of dry gas 

(lb/lb mole) Molecular weight of dry gas 

Number of Ap readings 

(in Hg), Local atmospheric pressure 

(in Hg), Absolute pressure in dry gas meter 

(in Hg), Absolute stack pressure 

(in H20), Measured static stack pressure 

(29.92 in Hg), Standard pressure 

(lb/hr), Pollutant mass rate based on ratio of areas 

( lb /hr) ,  Average pollutant mass rate 

(lb/hr), Pollutant mass rate based on concentration 

(lb/106 BTV) , Specific emission rate 
(in H20), Velocity pressure 

(ft3/min), Actual stack volume flow rate 

(ft3/min), Stack volume flow rate at standard conditions 

-9- 
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APPENDIX A 

Ts 

Tstd 

vm 

lq 
V 

'%td 

std V 

V 
vstd 

V 
S 

Wt 

e 

(OR), Average dry gas meter temperature 

(OR), Average stack temperature 

(530 OR), Standard temperature 

( m l ) ,  Liquid volume 

3 (ft 1, Sample volume measured by dry gas meter 

3 (ft ), Sample volume at standard conditions 

(it3), Total sample volume at standard conditions 

(ft3), Volume of water vapor collected, corrected to standard conditions 

(ft/sec), Stack velocity 

(gm), Total weight of particulate collected 

(min), Duration of test 

-10- 



APPENDIX B 

Determination of D r y  Molecular Weight (MWd) 

8CO (100-8C02-t02-tCO) 
x 28 X 3 2  + - 802 Mwd - - x 4 4  + - 8C02 

100 28 + 100 100 100 

ENTRY 

.- .~ . . ,. 

Based on chart 9 of Reference 2 
** Assumed 

Ans. 

-11- 
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APPENDIX C 

(6 ANALYTICAL DATA 
lab NO. 3 7 / /  

Plant 

m n  Number / Date 

Location 

mALS 
P d  

FILTER WEIGHTS 

Filter Number 55528- A/ 

Final Weight (9) - 
Tare Weiqht (9) ,j py5 r 3w’( - 
WASHINGS W A L S  

Beaker Number ,r/ 
Volume (Acetone) /fl 

/.P.?, 7 7 2  I Final Weight (9) / e30 772,7 - 
Tare Weight (9) /g 3 t 3  w g  /‘PA3 7 WL. 

ACETONE BWJK WPAL PARTICULATE CATCH 

Lot Number 7 7.c/ 0 7 Filter Final Weight 

Beaker Number 3 + Washings, Final Weight 

volume (ml) 

Final Weight (9) 

Tare Weight (9) / 7 7 : D 3 9 0  - Corrected Blank 
~lnnk Residue (9) 

BWJK CORRECTION 

/ P;, 7 7; ? 

/5-3 . -, , r/ ’.>& - - Filter Tare 
/ 7 Z 9 ~ 0  s’ - Beaker Tare (Washings) / ’ P J , ~ T ~ L  

, qo/ ‘7 

- 

- 
. f lu  / 7 = Total Particulate (9) __ ,z,,r/? 

,@A 
- 

(“O1. Washings) x (Blank Residue) 
( Vol. Blank ) 

OO/ / / - I  x (,00/7 ) = I 7 ’ro 
( /TO ) 

IWINGEPS (1, 2, 3) SILICA GEL 

*These blocks will be blank if filter is weighed together with the washings. 

10-23-75 -12- 



APPENDIX C 

Lab No. 37/& 
ANALYTICAL DATA 

Plant 

Run Number P Date 

Location 

Y 

B o x  # 2  
FILTER WEIGHTS TOTALS 

Filter Number 5552 4 - d 

Final Weight (9) - 
Tare Weiqht (9) a 3 yL - 3926 - 
WASRINGS TOTALS 

Beaker Number k#l*r 
volume (Acetone) / .TO 

ACETONE BLFINK TOTAL PAP3I"LATE CATCH 

Filter Final Weight * Lot Number 

Beaker Number 

Volume ( m l )  

I S ' /  ; - w '  + Washings, Final Weight 

- Filter Tare 
- Beaker Tare (Washings) 
- Corrected B l a n k  

= Total Particulate (9) __ 

- , 7 7,- l' Az 
1 7-', T ( z 3  

=E 
Final Weight ( g )  &*w */ 

, 7 
I 3/ 2 7, 

- 
I 

Tare Weight (9) 

Blank Residue (9) 

BLANX CORRECTION = 

(vol' Washings) x (Blank Residue) 
( Vol. B l a n k  ) 

IMPINGERS (1, 2 ,  3)  SILICA GEL 

Final Volume (ml) 

Initial volume (200 ml) 200, o d  Initial Weight (9) J X o ? ?  
Water Collected (ml) Moisture collected (0) /S 4 F y  

Tota l  Water collected (ml) I&<*& 
Urhese blocks will be blank if filter is weighed together with the washings. 

10-23-75 -13- 

3 ~ g @ a j l  Final Weight (9) 

/ Car/& 



APPENDIX C . 
ANALYTICAL DATA 

mn-er - 3  Date 

Location 
Box #3 
FILTER WEIGHTS TOTALS 

Final Weight (9) - 
Tare Weiqht (9) ,3927 - , 3 7 2 7  - 
WASHINGS TOTALS 

Beaker Number / z  
, Volume (Acetone) 

Final Weight (9) 

Tare Weight (9) 

ACETONE BLANK 

Lot Number 

Beaker Number 

volume (ml )  

Final Weiqht (9) 

200 
/?%/(c-? .c 

/ 7-p, 7zr;lr 
,7 7 / Y 3 f  - 
/ 73#72 f 5  

ToTAt PARTICULATE CATM 

Filter Final Weight 
/ Y Y / ' J  - /  + Washings, Final Weight 

-c.- -r 

/ 

A3 cln - Filter Tare , J  ,- 

R & M V  - Beaker Tare (Washings) / 7'5, 7z'-, 
fk 

, O!? - c, - Corrected Blank C L  

E Total Particulate (9) - , D/ 7.y - 
Tare Weight (9) 

Blank Residue (9) 

BLANK CORRECTION 

SILICA GEL IKPINGERS (1, 2, 3)  

Final Volume (ml) 28 3.0 Final Weight (9) 

Initial Volume (ZOO r n l )  amx3. 0 It(! Initial Weight (9) 2 o d  I d f, 

Total water Collected (ml) 106t3 

*These blocks will be blank if filter is weighed together with the washings. 

-14- 10-23-75 



APPENDIX C 
ANALYTICAL DATA - 

Lab NO. d 7/4 
c 

Plant 
Y 

Location 
Bax P 4 

FILTER WEIGHTS 

Filter Number 

Final Weight (9) 

Tare Weiqht (9) 

WASHINGS 

Beaker "her 

Volme (Acetone) 

Final Weiqht (9) 

Tare Weight (9) 

ACETONE BLANK 

Lot Number 

Beaker Number 

Volume (ml)  

Final Weiqht (9) 

Tare Weight (9) 

- 

Pilter Final Weight 

+ Washings, Final Weight '77 '' ,*' , I  

* 2 ?.+ 1 ->- 

' 7 6 ,  Y ( r *  .; 

, J U  Y 

- - 00  - Filter Tare 
- Beaker Tare (Washings) 

* 
,&?am */ 

- / - Corrected B I ~  

= Total Particulate (9) __ , 3/ i t  - Blank Residue (9) 

BLANK CORRECTION = 

(vol' Washings) X (Blank Residue) 
( Vol. Blank \I i vy -  

\ \ -  1 9 - 7 8  

2fXz 3 n r Final Volume (ml) 24 2, O d  Final Weight (9) 

Initial volume (ZOO ml) 2 00. n$ Initial Weight (9) ;Ice, & j 
Water Collected (ml) - 42, o pJ Moisture collected (9) '7,333 

~otal Water Collected (ml) 443 
*These blocks will be blank if Pilter is weighed together with the washings. 

10-23-75 
-15- 



APPENDIX C 

/ 

ANALYTICAL DATA 

.Plant 

Location 

&K +s 
FILTER WEIGHTS TOTALS 

Final Weight ( 9 )  

I33-73- - -- - Tare Weiqht (9) 

WASHINGS TlTALS 

I J B7S 

Beaker Number z 
Volume (Acetone) / -co 

/2z ,  7 c/,q 
Tare Weight (9) / P A  7n3 / P/, 7>-73 
Final Weight (9) / f t , l )  - 

ACFMNE BLANK TOTAL PARTICULATE CATCH 

Filter Final Weight Lot m e r  

Beaker Number 

volume (ml) 

+ Washings, Final Weight / i - 7 , j  <,/ I 

- Filter Tare 
- Beaker Tare (Washings) 

I 3 -7 r i  - Ob? 

'?/ 7 cy  

=p 
Final Weight (9) H,,, v 

- Corrected Blank , 3,7/'7 - Total Particulate (9) - . o / a 3  * - 
Tare Weight (9) 

Blank Residue (9 )  

BLANK CORRECTIDN = 

('0'. Washings) x (Blank Residue) 
( Vol. Blank ) 

( fro 
( /5-0 ) 

x ( , O O / Y  ) - r 00/7 

SILICA GEL IMPINGERS (1, 2, 3)  

Initial volume (200 ml) 2 (30, (3 td 
Water Collected (ml) - 35 0 J Moisture Collected ( g )  7 8  B 3 

Initial Weight (9) 

42. c. ~0ta1 Water Collected (ml) 

*These blocks will be blank if filter is weighed together w i t h  the washings. 

10-23-75 -16- 
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APPENDIX C 

ANALYTICAL DATA - -  
Plant 

A 

Run Number 6 Date 

Location 

8,z # 6 
FILTER WEIGHTS TOTALS 

Filter Number 55533- d 
t Final Weight (9) - 

3 YY/ 
Tare Weiqht (9) ,3 7-v - ' _  

WASHINGS TOTALS 

Beaker Number 7 1  

. Volume (Acetone) 

Final Weight (9) /6"% 7qpz - /[F, yy,v2 
Tare Weight (9) / 6scryo7 / 6'Y, ..Cpn 7 

ACETONE BLANR TOTAL PARTICULATE CA'XCH 

Filter Final Weight Lot Number 

Beaker Number + Washings, Final Weight / E y ,  '7 y,'2 
, 3 7r/ - A M -  - Filter Tare 

- Beaker Tare (Washings) ./c- '4, .y <, 1 7 

* 
-+ 

VOlWne (ml) 

Final Weiqht (9) u/ 
Tare Weight (9) 

Blank Residue (9) 

BLANR CORRECTION = 

( VOI. B l a n k  1 

, 7 "> ' ,y - - Corrected Blank 
= Total Particulate (9) - , (3 / (3 < 

,, pk: 
J f l W  (vol. X (Blank Residue) 

( - -  11-1~1-78  
x (,OD/? ) - 00,'Y 

( /ro ) 

IWINGERS (1, 2, 3) SILICA GEL 

Final Volume (ml) 2 3 5 d d  Final Weight (9) 20 7, 
Initial volume (200 ml)' 20 oJL) d Initial Weight (9) . aOL',d$ 

Water Collected (ml) - 35, o d Moisture collected (9) 7 * 4  1 
Total Water Collected (ml) 

*These blocks will be blank if filter is weighed together with the washings. 

10-23-75 -17- 
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APPENDIX E 

Preliminary Field Data 

Before Port g4" (4.2 o&) 

Duct Diameter 20"D. ( cz Z ~ O D )  

-T 

-- 1 

I Distance I Diameter * O f  I From Near Wall 
Point 
Number 

I .02 I .4.2 I "  

3 .I16 2.56 23/g 
6 I77 3.54- 312" 

z -Ob7 1-34 I %: 

c 

1 I I 

Sketch of stack or duct 
showing location of sampling 
ports 

AQ-104 2-21-78 WCGR 



h 
Preliminary 

. 7 II 

) 

Field Data 

Date IO/= b n  g 

Port Location cQ-..S34 I I 

Nearest Disturbance: 

Before Port &4gY 
After Port ccc 48 'I 
Duct Diameter 24k F 2B 11 

A n . .  - 
A >- 2 y. >- 

x of Distance 1 A i:;tr I Diameter 1 . From Near Wall 1 

Sketch of stack or duct 
showing location of sampling 
ports 

I I I 

-31- 



APPENDIX F 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. $0 

NOMOGRAPH DATA 

AH@ 1. 96-L 

BAROMETRIC PRESSURE AT METER, in. Hg 

AVERAGE METER TEMPERATURE (AMBIENT+ZO°F),'F I I Tmavg. I 7 C) 
Pm 

PERCENT MOISTURE IN GAS STREAM BY VOLUME I % I I  

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

/pm e ps 

T I @ " ]  

STATIC PRESSURE IN STACK, in. Hg 

(Pmf0.073 x STACK GAUGE PRESSURE in in. H20) 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. $0 

APavg. I f I I  
APfMX. i d 3 C  

C FACTOR I @,< rl 
I 2 0  3 CALCULATED NOZZLE DIAMETER, in. 

I 

c L 4 L , . '  
c G L,' 

ACTUAL NOZZLE DIAMETER, in. 

REFERENCE J p ,  in. $0 

EPA (Our) 234 
4 . 1  2 

-32- 
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APPENDIX F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. $0 

%o 

pln 

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), O F  avg. 

~~~ 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, OF 

AVERAGE VELOCITY HEAD, in. H20 

/Pm 
ps 

T 

Apavg. 

STATIC PRESSURE IN STACK, in. Hg 
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APPENDIX G 

DETERMINATION OF EMISSION LIMITS 

The maximum allowable emission rate during the test period was determined 

by applying North Carolina mission Control Standard NCAC ZD .0509 "Particu- 
lates from Mica or Feldspar Processing Plants" (Reference 1). 
appropriate equation below, where E = allowable emission rate in lb/hr. and 
P = production rate in tons/hr., the allowable is calculated as follows: 

Using the 

0.677 P = 1 to 30 tOnS/hr. E = 4 P , 

0.1977 

0.1072 
P = 30 to 1000 . E = 20.421 P 
P = 1000 to 3000 E = 38.147 P 

Feldspar Dryer 
For this souce: P = 20 T/hr. 

0.677 E = 4 P  

guartz Dryer 
12 T/hr. * 

0.677 = 4 (12) 

= 30.4 lb/hr. = 21.5 lb/hr. 

*previously estimated as 14 & 10 T/hr. respectively 




