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INTRODUCTION 

This r e p o r t  p r e s e n t s  t h e  r e s u l t s  of a source  t e s t  pe r fo rned  S e ? t a b e r  1 6 2 ,  

1981, on t h e  Fe ldspa r  dryer -scrubber  s t a c k  a t  r.!C i n  Spruce P ine ,  North 

Caro l ina .  

.0509 " P a r t i c u l a t e s  from X c a  o r  Fe ldspar  P r o c e s s i n s  P l a n t s "  (Reference  1). 

R e s u l t s  i n d i c a t e  compliance dur ing  t h e  t e s t  pe r iod .  

The purpose of t h e  t e s t  was t o  d e t e r n i n e  compliance w i t h  15 SCAC 2D 

Test personnel  were R. E. Wooten and J. A. Shank l in  f r o 4  t h e  North Caro l ina  

Source T e s t  S e c t i o n  and Steve  Evans from t h e  A s h e v i l l e  Regional  O f f i c e .  

Source c o n t a c t  person  was Roy Riddle.  

SOURCE DESCRIPTION 

Crushed Fe lds?a r  which has  been sepa ra t ed  from t h e  o r e  by f r o t h  f l o t a t i o n  

is de-watered and rou ted  t o  a d i r e c t - f i r e d  r o t a r y  d r y e r .  

exhaus t  g a s e s  from t h e  d r y e r  a r e  then  cleanad i n  a s c rubbe r  and rou ted  

t h r u  a Euroform d e n i s t e r  t o  an I D  f a n  and up t h e  s t a c k .  

The dus t - laden  

The p roduc t ion  f i g u r e s  were supp l i ed  by t h e  sou rce .  

emission limits is d i scussed  i n  Appendix G. 

Determina t ion  of 
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SAMPLING AND ANALYTICAL PROCEDURES 

P a r t i c u l a t e  t e s t i n g  and a n a l y s i s  of samples were performed according t o  

p rocedures  developed by t h e  U. S. Environmental  P r o t e c t i o n  Agency and 

r e f e r r e d  t o  a s  Method 5 .  

p o i n t s  t o  b e  used were determined acco rd ing  t o  Hethod 1 .  The above 

f e d e r a l  test  n e t h o d s  appear  in t h e i r  o r i g i n a l  form i n  the  D e c a h e r  23, 

1971, F e d e r a l  R e g i s t e r  (Reference Z), w i t h  up la t ed  ve r s ions  appearing 

i n  t h e  August 18. 1977 F e d e r a l  R e g i s t e r  (Reference 3) .  

Sampling p o r t  l o c a t i o n s  and n m b e r  of tes t  

Test p o i n t  l o c a t i o n s  and sampling p o r t  placement a r e  shown i n  Appendix E. 

Usua l ly ,  f l u e  g a s  composi t ion is de termined  by Method 3 of Reference 2. 

However, because  of t h e  l a r g e  q u a n t i t i e s  of a i r  r e l a t i v e  t o  conbus t ion  

2 r o d u c t s  a v a l u e  of 29.0 € o r  d ry  molecular  weight  was used as desc r ibed  

in R e f e r m c e  4. 
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APPENDIX A.l ADDETJLW FOR 

-LIQUID CATCH (V lq ) CORRECTIONS 

The Federal Register. V o l .  4 2 ,  No. 160 of Thursday, August 18, 1977, 
(Ref. 3) addresses the problem of vater droplets in saturated gas streams 
thusly: 

"Note - In saturated or vater droplet-laden gas streams. 
two calculations of the moisture content of the stack gas 
shall be made, one from the impinger analysis (Equation 
5-3). and a second from the assumption of saturated 
conditions. 
be considered correct. 
the moisture content based upon assumption of 
saturated conditions is given in the Note of Section 1.2 
of Method 4 .  
average stack gas temperature from Figure 5-2 may be used 
to make this determination, provided that the accuracy of the in-stack temperature sensor is f 10 C (20  F)." 

The lover of the two values of ho shall 
The procedure for determining 

For the purposes of this method, the 

Use the following formula to calculate the theoretical moisture vollrme 
based on corrected dry meter volume and theoretical moisture percent at 
saturation: 

Where: 

total moisture catch, theoretical. m l  

percent moisture by volume in 
stack gas at saturation 

sample volume measured by dry 
gas meter corrected to std. 
conditions,DSCF 

- proportionality constant for 
K1 . water vapor per volume of 

condensate - 0.0473 SCFlml / 

- 6 -  
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APPEXDIX A 

EQUATIONS 
, 

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

= + A n  - 
13.6 'm 'atm 

2. Absolute Stack Pressure - Ps (in. Hg.) 

's (gage) + 
's 'atn 13.6 

3. Sample Volume at Standard Conditions - (ft3) 
v"Std 

Tstd 'm -- 
std = vm Tm 'std 

'm 

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

K2 0 0.00267 (units conversion) S t d  = K V  - 
std * Iq 'std 

VV 

5. Total Sample Volume at Standard Conditions - Vstd (it31 

= v  + 
'std "std VVstd 

6. Percent Moisture in Stack Gas - \I4 

x 100 VVstd OM = - 
's td 

7. Mole Fraction of Dry Gas - Md 

100 - OM - - 100 

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

M = (MWd X Ma) + 18(1 - Md) 

9. Stack Velocity - v (ft/sec) 
S 

Kp = 8 5 . 4 8  (anits conversion factor) - 7 -  

~ . . . ~  .. . . .. - . ~ . . ~ .... 20 



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

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

3 
11. Stack Volume Flow Fate at Standard Conditions - Qstd (ft /min) 

Tstd 's 

Qstd 'std Ts 
- QS i-  

12. Pollutant pass Rate Based on Particulate Concentration - P m c  (Ib/hr) 

K~ - 0.1323 (units conversion) 't 'std 

"std 
p m C  = K 3  

13. Pollutant Mass Rate Rased on the Ratio of the Cross Sectional Area Of 

the Stack and the Sampling Nozzle - p m a  (lb/hr) 
W '  A t S  

e An 
I C ~  = 0.1323 (units conversion) P W a  = K3 

14. Percent Isokineticity - \I 

x 100 Pma 

W C  
\I = - 

15. Average Pollutant Mass Rate - pmavg (lb/hr) 

Fa + P m c  
= 

m a v g  2 

16. Percent Excegs Air - \EA 

17.' Heat -Input' Fate - HI (lo6 B T U / h r )  

6o 'std 'd 
F(lO0 + \EA) HI = 

- a -  



An 

AS 

A: 

P C 

%EA 

F 

AH 

HI 

%I 

M 

%M 

-d 

n 

'a tm 

'm 

PS 

's (gagel- 

AP 

'std 

PmrC 

W U  

AP 

QS 

Qs?d 

APPENDIX A 

2 (in 1 ,  Cross sectional area of nozzle 

(in21, cross sectional area of stack 

(ft2), cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

6 (scfd/lO BTU), F factor 

(in HzO), 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) Nolecular 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 

(1b/1O6 BTU) , specific emission rate 
(in H20), Velocity pressure 

(ft3/mn), Actual stack volume flow rate 

(ft3/min), S t a c k  vullTe flow rate at stanZard conditions 
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APPENDIX A 
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TS 

Tstd 

lq 
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'std 

std VV 

V . s  
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9 

(OR), Average dry gas meter temperature, 

(OR), Average stack temperature 

(530 OR), Standard temperature 

(ml), Liquid volume 

(ft 1, Sample volume measured by dry gas meter 

(ft ), Sample volume at standard conditions 

(ft ) ,  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 

3 

3 

3 
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FILTER WEIGHTS 
Filter Number ,q 5g63 
Final Weight (9) 

Tare Weiqht (g) 0 .  4 / 4 8  

WASHINGS 

Beaker Nunher 5 
Volume (Acetone) 3db.dpd 

Final Weight (g) / 77.4bz4 
Tare Weight (9) /76..Sl57~ 

W A L S  

~ 
- -- 

TOTALS 

ACETONE nLANK 

Lot Number Filter Final Weight 

IHPINCERS (1, 2, 31 SILICA GEL 

Final Volume (ml) Final Weight (9) 

Initial Volume (200 ml) 2.00 Initial Weight (g) 0 
noisture Collected (9) /8: 9 Wster Collected (ml) / ‘7 

Total Water Collected (nl) 2. (4.5 
‘T>.,ese blocks will be blank if filter is weighed toqetker Kith t!?e \ .dSbin95. - 13 - - in-23-75 

. .  
. . .. .~ .. . .... . . . . . ~ ~ ~ . .  

~ . 

~ 
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ANALYTICAL DATA 
Lab NO. 

P l a n t  /qc 
a n  Number A 
Loca t ion  - 

FILTER TOTALS 
, 

F i l t e r  Number 5#f6 
F i n a l  Weight (9) 

Tare Weiqht (9) d.yo87 

NASHINGS 

Beaker Nunher 17 
volume (Acetone) gflmL9 fa/ 

F i n a l  Weight (g) -7 
Tare Weight (9) /7b.i6’3 

ACETONE nLAm 

-- 
, 

- 
--- 

TOTAL PARTICULATE CATCH 

F i l t e r  F i n a l  Weight *. 



'I 

F 

L 0 
.c_c_ . 7830 

c 1 f f '  7 7 0 2 3 7  

- 14-A  - 

27 



'I 

a992 ANALYTICAL DATA 
Lab No. 

P l a n t  MC 
Fan Number 2 Date 2 &frK/ 
Locat ion  

b-%5 
FILTER WEIGHTS TOTALS 

F i l t e r  Number T5f45 
F i n a l  Weight (g) 

Tare Weiqht (9) 0.4053 

WASHINGS 

Beaker Nunher /r7 

Volume (Acetone) %@Ob 4) 

F i n a l  Weight (9)  /741543 

Tare Weight (9) /7.%/3@ 

ACETONE D U N K  

Lot Number 793-/3 0 

Beaker  Number a 
6 G D  - volume ( m l )  

F i n a l  Weight (q) / # z L ~ ~ ~ ~  
Tare Weight (9) /82*Lzz3 

Blank Residue (9) ~ - 8 ~ 8 5  -. 

BLANK CORRECTION = 

(vO1* washings) x (Blank Residue) 
( V o l .  Blank 1 

TOTALS 

TOTAL PARTICULATE CATCH 

F i l t e r  F ina l  Weight 

+ Washings, F i n a l  Weight 

- F i l t e r  Tare 

- Beaker Tare (Washings1 

174 d543 
d. 4453 __ 

- 0. cord- 
174. /?'+o 

- Corrected Blank 

- = Tota l  P a r t i c u l a t e  (9) 8 ,  ~ 1 4 6  

rmL ( 3 )  0 t 7'796 
-t o v c  + G R E A S ~  (9) 0 .  6 b m  

IKPINGERS (1, 2 ,  3 )  SILICA GEL 

F i n a l  Volume ( m l )  

I n i t i a l  ' io lune ( 2 0 0  m l )  w- I n i t i a l  Weight (9) 20 02 
F i n a l  Weight (9) 

Nater  Co l l ec t ed  i m l )  -l-= MoiSture Col lec ted  (9) 2 d - z  
Tota l  Water Col lec ted  lml) /To& 

*:h~se blocks w i l l  be  blank i f  f i l t e r  is weighed tcTe<?.er with the  KaShir.?s. .* - 1 5  - 
. .. . .. . - . . . . ., . ....... ~ 

. . .. . .. 7. : - - ,71-75- ,  
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M M 
1. GE!iE?AL EATA FOR PROCESSES 

,r o f  Process: Drvina 

Total Yeight of ma te r ia l s  Enter ing  t h i s  Process: 70  Ak%x o r  t o n l h r  

Volume and Temperature o f  A i r  Flow Ente r ing  Con i ro l  Oevice: 

Yolure and Temperature o f  E f f l uen t  a t  Discharge P o i n t  t o  A t M w  

Po l l u tan t ( s )  t c  be Cont ro l led :  Pa r W U t  P r 
Heignt of Process Stack or Vent Above Ground Level  & ft. I n s i d e  area of Stack ),fft2. 

P a r t i c u l a t e  Emission Rate (Before Con t ro l )  280 1 b1h.r 

CFM P 125- 'F 
CFn e 'F 

P a r t i c l e  Size D i s t r i b u t i o n :  O - S p m ,  5 - 1 O p X .  10-2Op_Ld. 20-30p_uU, 3 0 - 4 0 p j u .  4 0 - 5 O p ~ . > S O p - ! i Q A  

Gaseous Emission(s):  Name (Chemical Formula) y d .  PPN 

Water Vapor 

co2 
11. SUPPLEMENTARY DATA FOR INCINERATORS ( I n c l u d i n g  C o n l e a l  I n c i n e r a t o r s ) .  

C i r c l e  Type of Uaste o r  I nd i ca te  Composition: Type 0 Type I Type 11 Type 111 Type I V  

2 Heat Value: __ BTUllb Combustible: __ I Non-Combustible: __ 1 Pa is tu rc :  __ 

l b .  Tota l  Uaste Generated Per Oay: ___ 

Design Capacity fo r  Above Yaste: 

b u r r  I n c i n e r a t o r  w i l l  be Operated: __ hrs lday  

Manufacturer and Model Number; Approximate Cost: l b s l h r  

f t . 4  Secondary Chamber Volume: __ f t . 3  Primary Chamber Volume: __ 
Induced - Other - A i r  Requirements: To ta l  fxcess Air.-Z Draft: Natura l  - 

Is t h e r e  an E l e c t r o n i c a l l y  C o n t r o l l e d ,  E x h a u s t  Gas T e m p e r a t u r e  M o d u l a t e d .  Qamper l n s t a l l e d  o n  t h e  

C o n i c a l  I n c i n e r a t o r  f o r :  O v e r f i r e  Alr Supply-. U n d e r f i r e  A f r  Suppl,y-. Done-Temperature S e t  Point-0 
*F Flame Por t  Temperature: __ 

Is t h e r e  a C o n t i n u o u s  E a h a u s t  6as  T e m p e r a t u r e  R e c o r d e r ?  Yes- No- 
stack:  

O v e r f i r e  h f r :  - cfrn U n d e r f i r e  A i r :  - c f m  

Secondary Chamber Temperature: - .F 

I ns ide  Area Height -ft. Gas Ve loc l t y  -ft/sec Temperature -.F Fan Capaci ty -cfm Stack Lined? ___ 

Is t he re  a Yet Scrubber? 

Yes - No - Flow Rate of HtO i n t o  Scrubber -al/min Temperature Before Scrubber -'F 

Other __ Burner Rat ing :  Pr imary Chamber Secondary Chamber Stack ~~ 

Aux. Fuel: O i l  - - 
BTUIhr BTUlhr B N I h r  __ 

Preheat ing  Time: min. P r i m a r j  Burner: *Is there a Preheat Timer? Yes - NQ- 
Length o f  T!m Burner i s  Operated - min. Secondary Burner o r  Afterburner:  Is t he re  1 Timer? 'ICs - NO - 

Other Mode of Burner Cont ro l  Is t h e  Timer Reset by Charging Door? Yes - NQ- 
Type o f  Feed: Uanual - Pultomatic - If h t m t l c .  Descr ibe 

D i s t a n c e  f r o m  l n c i n e r a t o r  t o  N e a r e s t  S t r u c t u r e ( s 1  in w h i c h  P e o p l e  L f v e  a n d l o r  Uort.- rc. 
Signature:  Vcle: 

-2- 



I l l .  S i ; F i i E ' : E T i ~ . Y  X T A  FOR FUEL 3UR:ilhG S O C R t E S  

LtL;i' i L - c c i : e &  i.2-j et A L e h  3 k - r ;  id;:& jwti- .ea od d:rjeha, zccd OR c c l i l  6iZd b o d e x .  a d  
cc.U(;u; 

4.30 f u e l  Burning Source $2 Fuel O i  1 Stack, Height Above Ground Level 2 ft. Ins ide  Area of Stack - 
tpmbustion C t p b e r  

m ., nodel Number Hauck 786-D Yolure I x m x x  

Specify Actual hnount of Each Fuel Used i n  Above Source ( I ) :  

Coal - lb/hr ;  

Wood - I b / h r ;  

O i l  Grade 2 h u n t  2 g a l / h r .  a t  - BTU/gal and - I b / g a l  o r  - l b / h r  

Natural  Gas ~ SCF/hr. a t  __ BWSCF; Other 

(Speci fy type ,  amount and heat ing  va lue)  

Specify Maximum Rating f o r  Each Fuel Burning Source: 

Coal - O i l  - Mood - Natura l  Gas __ Other 

Haximum Su l fu r  Content of Fuel - % 

Type o f  So l i d  Fuel Burning Equipment Used: Hand F i r e d  - Spreader Stoker - Underfeed St?ker - Chain Grate - 
S p e c i f y  S t a n d b y  F u e l  __ Maximum I S u l f u r  - 

Trave l ing  Gra te  - Pulver i ze r  - Cyclone Furnace - Other (Specify) 

Spec i f y  Method and Schedule o f  Tube Cleaning, if Appl icable:  Ash Content o f  Fuel: 

Coal - I Wood - I Other - I Lancing Tube Blowing Schedule 

Emission Control  Equipment (Cercr ibe i n  Ce ta i i  i n  Sect ions LY and V )  

Co l lec t i on  Device: Wet - Ory - Steam I n j e c t i o n  - A i r  I n j e c t i o n  - I s  C o l l e c ' t e d  F l y a s h  R e i n j e c t c d ? -  
D r a f t  on B o i l e r  ( N a t u r a l -  I n d u c e d  1 c f m  a t  __ OF 
Total  Number o f  Fuel Burning Sources Wi th in  Proper ty  Boundaries: 

Maximum Capacity Rating. by Tyie. f o r  A l l  Fuel Burning Un i t s  Excluding tha t  I temized Above: (To ta l  L i ke  U n i t s )  

Coal - l b / h r  Wood - l b / h r  O i l  - gal /h r  Natura l  Gas - SCFIhr 

I V .  SUPPLEHENTARY OATA FOR MET COLLECTION O E V I C E S  

*At tach  detr i (ed  eyineetirg dMLu&g 06 t h e  con€..wf device hnd w e  , b i l e  vetdlib ~ m o v d  e${ic.iency U v u .  

L iqu id  Scrubbing Medium and Addi t ives:  

To ta l  L iqu id  In ject !on Rate ( Inc lude Rec i r cu la ted  and h k e - u p  Rates) 2 5 0  gal/min o r  g11/1000 ft3 

Operating Pressure Drop Across Oevice 10 in H20 

AnSYER FOLLOUISG QL1ESTIONS FOR SPECIFIC O E V I C E :  

Water 

VEhTURl SCURBSER: I n l e t  Area - id Throat Area - in2 Throat Y e l o c i t y  - f t l r e c  

G U Y I T I  SPRAY C W S E R :  Number o f  Nozzle5 75 L i q u i d  Drop le t  Size  - u Co-Current- Counter:urrent - 
YET CYCLONE: PACKED TWER OR PLATE TOYER: 

Body Diancter - i n  Length i n  Cross-Sectional Area Inn ft2 Type of P la te  E 

.75 
ft Cepth of P i ck ing  

24 
I n l e t  Area - in2 Number of Nozzles Length 

Ou t le t  Are8 - 1 n2 Number of P la te r  7 . Type of Packing Charcoal 

OTHER XET COLLECTION O E Y I C E S :  G I V E  COrPLETE OESCRIPTION INCLUDING O E S I G N  PARAMETERS AN0 DETAILED ENGINEERING DRAWINGS. 

Signature: T i t l e :  
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