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1.0 INTRODUCTION 

Caro l i na  S o l i  t e  owns and operates a 1 i gh twe igh t  aggregate p roduc t i on  

f a c i l i t y  near Aquadale, Nor th Caro l i na .  Shale i s  q u a r r i e d  on s i t e ,  

hauled t o  t h e  l i g h t w e i g h t  aggregate f a c i l i t y ,  and c a l c i n e d  i n  r o t a r y  k i l n s  

t o  produce a l i g h t w e i g h t  aggregate used i n  t h e  c o n s t r u c t i o n  i ndus t r y .  

On May 16, 1991, Koogler & Associates Environmental Services o f  

Ga inesv i l l e ,  F lo r i da ,  conducted s u l f u r  d i o x i d e  emission measurements i n  

t h e  stack exhaust ing K i l n  No. 5 i n  accordance w i t h  EPA Method .8 as 

descr ibed i n  40CFR60, Appendix A. The purpose o f  t h e  t e s t i n g  was t o  

demonstrate compliance wi th  the s u l f u r  d i o x i d e  emission l i m i t i n g  standard 

o f  t h e  a i r  pe rm i t  f o r  t h e  k i l n .  

P r i o r  t o  t h e  t e s t  date, t h e  Nor th C a r o l i n a  Department o f  Environment, 

Heal th  and Natura l  Resources, D i v i s i o n  o f  Environmental Management (NCDEM) 

was n o t i f i e d  o f  t h e  t e s t  schedule and t h e  t e s t  method. Mr .  Mike Landis 

o f  NCDEM was present  d u r i n g  t h e  t e s t  p e r i o d  t o  observe p l a n t  operat ions 

and t e s t  procedures. 

Dur ing t h e  p e r i o d  o f  t e s t i n g ,  t he  No. 5 l i g h t w e i g h t  aggregate k i l n  was 

opera t i ng  a t  a product ion r a t e  of 8.0 tons  o f  product  p e r  hour. The k i l n  

was being f i r e d  w i t h  coal  a t  a r a t e  o f  1.3 tons  p e r  hour; o r  a t  a heat  

i n p u t  o f  34.8 m i l l i o n  BTU per  hour. 

The s u l f u r  d i o x i d e  emission r a t e  was c a l c u l a t e d  us ing  two procedures. One 
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procedure i n v o l v e d  the  use o f  t h e  "F "  f a c t o r  as descr ibed i n  EPA Method 

19, 40CFR60, Appendix A and t h e  second method invo lved  c a l c u l a t i n g  the  

mass emission r a t e  o f  s u l f u r  d i o x i d e  (pounds per  hour) and d i v i d i n g  by t h e  

measured heat i n p u t  t o  t h e  k i l n .  The concen t ra t i on  o f  s u l f u r  d i o x i d e  

measured i n  t h e  s t a c k  gas and used i n  bo th  methods o f  c a l c u l a t i n g  s u l f u r  

d i o x i d e  emissions was 8.19 x lo-' pounds o f  s u l f u r  d i o x i d e  pe r  d r y  standard 

cubic  f o o t  o f  s tack  gas. The "F" f a c t o r  f o r  b i tuminous coal  i s  9780 d s c f  

pe r  m i l l i o n  BTU heat  i n p u t  a t  zero percent  oxygen i n  t h e  s t a c k  gas. The 

average oxygen concen t ra t i on  measured i n  the  s tack gas d u r i n g  t h e  t h r e e  

t e s t  runs was 11.3 percent  r e s u l t i n g  i n  an oxygen c o r r e c t e d  " F "  f a c t o r  o f  

21,359 d s c f  pe r  m i l l i o n  BTU heat i npu t .  The s u l f u r  d i o x i d e  emission r a t e  

based on t h e  c o r r e c t e d  "F"  f a c t o r  was 1.75 pounds pe r  m i l l i o n  BTU hea t  

i npu t .  

To c a l c u l a t e  t h e  s u l f u r  d i o x i d e  mass emission r a t e ,  a s tack  gas f l o w  o f  

9797 d r y  s tandard cub ic  f e e t  pe r  minute was measured. Th is  s tack  gas f l o w  

r a t e  and t h e  measured s u l f u r  d i o x i d e  concen t ra t i on  r e s u l t e d  i n  , a  mass 

s u l f u r  d i o x i d e  emission r a t e  o f  48.14 pounds pe r  hour. Based on measured 

heat i n p u t  o f  34.8 m i l l i o n  BTU per  hour, t h e  c a l c u l a t e d  s u l f u r  d i o x i d e  

emission r a t e  was 1.38 pounds pe r  m i l l i o n  BTU heat i n p u t .  

The s u l f u r  d i o x i d e  emission r a t e s  c a l c u l a t e d  us ing bo th  methods a re  l e s s  

than t h e  s u l f u r  d i o x i d e  emission l i m i t  f o r  K i l n  No. 5 o f  2.3 pounds p e r  

m i l l i o n  BTU heat  i n p u t .  
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2.0 PROCESS DESCRIPTION 

Shale is quarried on site and hauled to the lightweight aggregate 

production facility. The shale is crushed to size and fed to rotary kilns 

where it is calcined to produce lightweight aggregate. As the shale is 

heated, it expands approximately doubling in volume. The lightweight 

aggregate is then discharged from the kiln, cooled and sized. The 

resulting product is a strong lightweight aggregate used in the 

construction industry. 

During the test period of May 16, 1991;Kiln No. 5 was fired with coal at 

the rate o f  1.3 tons per hour. The heating value o f  the coal averaged 

13,397 BTU per pound resulting in a heat input to Kiln No. 5 of 34.8 MMBTU 

per hour; or 4.35 MMBTU per ton o f  product (at a lightweight production 

rate of 8.0 tons per hour). The data sheets used for determining the coal 

feed rate to the kiln are included in the Appendix o f  this report. 

The gas stream leaving the kiln passes through a scrubber system and i s  

discharged to the atmosphere through a 32-inch diameter stack at a height 

o f  approximately 90 feet above grade. 
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3.0 SAMPLING POINT LOCATION 

Two sampling p o r t s  are l oca ted  i n  a 32 - inch  diameter s tack 25 f e e t  above 

t h e  duc t  l e a d i n g  from t h e  scrubber t o  the  s tack and 60 f e e t  below t h e  t o p  

o f  t he  s tack.  The two sampling p o r t s  a r e  l oca ted  90 degrees t o  one 

another. Using c r i t e r i a  o f  EPA Method 1, 40CFR60, Appendix A, 12 t r a v e r s e  

p o i n t s  were used f o r  measuring t h e  s tack gas f l o w  r a t e .  The sampling f o r  

s u l f u r  d i o x i d e  was conducted a t  a s i n g l e  p o i n t  near t h e  cen te r  o f  t h e  

stack as mu tua l l y  agreed by Koogler & Associates and t h e  NCDEM 

rep resen ta t i ve .  

F igu re  1 i s  a schematic diagram o f  t he  s tack  showing t h e  sample p o r t s  and 

t r a v e r s e  p o i n t  l o c a t i o n s  f o r  measuring t h e  s tack  gas f l o w  r a t e .  
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4.0 FIELD AND ANALYTICAL PROCEDURES 

The s u l f u r  d iox ide  sampling was conducted i n  accordance w i t h  EPA Method 

8 as descr ibed i n  40CFR60, Appendix A.  Th is  t e s t  method w i t h  sampling a t  

a s ing le  p o i n t  i n  t h e  s tack was recommended by NCDEM personnel. 

The s tack gas v e l o c i t y  measurements were made i n  accordance w i t h  EPA 

Methods 1 and 2 and s tack gas mois ture measurements were made i n  

accordance w i t h  EPA Method 4, both as descr ibed i n  40CFR60, Appendix A. 

The condensate volume c o l l e c t e d  i n  the  Method 8 sampling t r a i n  was'used 

f o r  t h e  Method 4 mois ture determinat ion.  
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5.0 SUMMARY OF RESULTS 

Dur ing the  t e s t  pe r iod  o f  May 16, 1991, K i l n  No. 5 a t  Caro l i na  S o l i t e  was 

opera t ing  under normal cond i t i ons  a t  a 1 i gh twe igh t  aggregate produc t ion  

r a t e  o f  8.0 tons  per  hour. The measured heat  i n p u t  d u r i n g  t h e  t ime  o f  

t e s t i n g  was 34.8 MMBTU per  hour based on a coa l  feed r a t e  o f  1.3 tons pe r  

hour and a coal  hea t ing  va lue o f  13,397 BTU pe r  pound. 

The s tack  gas f l o w  r a t e  measured du r ing  t h e  t e s t  p e r i o d  was 9797 d r y  

standard cub ic  f e e t  pe r  minute a t  a temperature o f  128OF, a mois tu re  

content  o f  14.4 percent  and an oxygen conten t  o f  11.3 percent .  The 

measured s u l f u r  d i o x i d e  concent ra t ion  i n  t h e  gas stream was 8.19 x 

pounds pe r  d r y  standard cub ic  f o o t .  

Using t h e  " F "  f a c t o r  method o f  c a l c u l a t i n g  s u l f u r  d i o x i d e  emissions as 

descr ibed i n  EPA Method 19, 40CFR60, Appendix A, t h e  emission r a t e  was 

1.75 pounds pe r  m i l l i o n  BTU heat i npu t .  

Based on t h e  s u l f u r  d i o x i d e  concent ra t ion  i n  t h e  s tack  gas, a gas f l o w  o f  

9797 d r y  standard cub ic  f e e t  per minute and a measured heat  i n p u t  o f  34.8 

m i l l i o n  BTU pe r  hour, t h e  ca l cu la ted  s u l f u r  d i o x i d e  emission r a t e  was 1.38 

pounds pe r  m i l l i o n  BTU heat  i n p u t .  

The pe rm i t ted  s u l f u r  d i o x i d e  emission r a t e  f rom K i l n  No. 5 i s  2.3 pounds 

pe r  m i l l i o n  BTU heat  i npu t .  Based upon t h e  t e s t s  conducted on May 16, 

1991, i t  can be concluded t h a t  K i l n  No. 5 was opera t i ng  i n  compliance w i t h  
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the permitted sulfur dioxide emission rate. 

The field and analytical data sheets, a l l  calculations, documentation of 

plant operating data, equipment calibration sheets and project 

participants are included in the Appendix of this report. 
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TABLE 1 
SUMMARY OF STACK GAS FLOW DATA 

SOLITE / AQUADALE, N.C. 
NO. 5 SCRUBBER STACK 
MAY 16, 1991 

Wei g h t S t a c k  Gas S t a c k  Gas S t a c k  Gas 
Run Rate F 1 o w  R a  t e Tern p e  r a t 1.1 r e  M o  is t CI r e Oxygen c02 
No. ( T o n s / H r )  (SCFMDj (Deg F) ( 1 )  (Z) (Z) 



TABLE 2 

SO2 E M I S S I O N  C A L C U L A T I O N S  

P L A N T  : S O I L I T E  / ACIUADALE, N.C. 
N0.5 SCRUBBER O U T L E T  D A T E  : MAY 16 1'391 

S t d .  T e m p .  : ca DEG. F 
F -Fa c tor d s c f / MMH t 1.1 

1 A  43.111 
1 B  

Run A v e r a g e  43.111 

ZA 43.31 1 
2B 

R u n  A v e r a g e  43.31 1 

3 A  43.910 
3B 

R u n  A v e r a g e  43.910 

T e s t  
A v e r a g e  43.444 

7 . 70E -05 

7. 70E -05 

8.84E-05 

8.84E-05 

8.03E -05 

a. O ~ E  -115 

8.19E-05 

464.12 '328.24 46:71 

464.12 928.24 46.71 

532.69 948.78 . 51. 40 

532.69 948.78 . 51-40 

483.57 98'3.25 46. '23 

483.57 989.25 46.23 

493.46 '355.42 48.11 

C A L C U L A T I O N S  : 

V m ( s t d )  = C T ( s t d )  + 460 / 2'3.32 1 x Vm x Y x (Pb  + (dH / 13.6) / 
( T m  + 460) ............................................. d s c f  

CSOZ = 7.061e-5 x C ( V t  - V t b )  x N x ( V s a l n  / Vajl / V m C s t d : )  ... . l b / d s c f  

CSO2 = F - F a c t o r  x ( l b  S O Z / d s c f j  x C20.3 / (20.9 - X02)l ....... l b / M M R t u  

......................................... CSOZ = l b / d s c f  x (6.024e6) P Pm 

CSOZ = ppm x C(20.9 - O x y g e n  C u r r . .  ') / ( 2 ( 3 . 9  . %02)1 ..... ppm @ 3 . 0  % o? 

ES02 = l b / d s c f  x d s c f m  x (60 m i n / h r )  ............................. I b / h r  
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GENERAL DATA DATA FILE NAME: EPA-58 - _ _ _ _ - _ _ _ _ _ _ _ _  - - _ _ _ _ _ _ - - _ _  
Company : SOLITE / ACIUADALE, N.C. 
Source/Unit : N0.5 SCRUBBER OUTLET 
Date : MAY 16, 1'391 CP (3.840 
Stack did. : 32.00 inch OR : Duct Length : 0.00 inch 
Oxygen Corr. : 0.0 percent Duct Width : 0. O(:) inch 

Std. Temp. : 68 dF 

FUEL ANALYSIS DATA, 
(for calculating F-Factor) Process Wt. - _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ -  - - - - - - - - 

Hydrogen,wtX :. 0.00 Run 1 : 0.0 tons/hr 
Carbon, wtj! : 0.00 Run 2 : 0. 0 
Sulfur, wtX : (3.00 Run 3 : 0.0 
Nitrngen,wt% : 0.0rJ 
Oxygen, wt% : 0.00 
B t u /  1 b 0 

F-Factor dscf/MMEtu; enter this value or <F9> for result. 
FIELD DATA RUN RUN RUN 

1 2 3. _ _ _ _ _ _ _ _ _ _  
Meter Temp., Tm (dFj .............. 
Stack Temp., Ts (dFj .............. 
Sq.Rt. dP ......................... 
dH (in. ti201 ...................... 
Meter Y ............................ 
Vol. HZO, Vlc (ml) ................ 
Static Press.,Ps (in.H2Oj ......... 
Test Time (min.) .................. 
Nozzle Dia.,Dn (in.) .............. 
Oxygen, 02 ( % )  .................... 
Carbon Dioxide, CO2 ( X I  ........... 
Carbon Monoxide, CO ( % >  ............ 

Meter Vol.,Vm (ft3:I ............... 
Bar. Press.,Pb (in.Hg.j ........... 

'37.30 
127.30 
0.65 
1.83 
45.33 
1.00 

246.00 
-0.22 
60. 00 
0. 25 
11.35 

0.00 

r r  L j .  a7 

8. a5 

94.00 
128. 00 
0.63 
1.83 
45. 27 
1.001 

1398.0 
-0. 2'2 
60.0 
0.250 
10.85 
8.05 
0 . DO 

23. a7 

90.90 
129.30 
0.62 
1.83 
45.64 
1.001 
29.87 
1577.0 

60.0 
- 0 . 2 2  .,'.' 

7.55 
0.00 

Is this Methud 5 or Method 5/8 '? (5 or 58) : 58 

RUN RUN RUN 
3 .-, 1 L 

GRAVIMETRIC ANALYSIS : 
Front Half Wash (FHWj ............. 0.00000 0.00000 C).00000 grams 
Filterable Particulate (MFj ....... O.(:)OOO(:) 0.00(:)(:)0 (j.Oi:)ij(:K) 
Condensible Particulate CBHWj ..... i3.00000 0.00000 0.0(:,000 

SO2 ANALYSIS : 
SO2 Analysis (H202 impingers:]. ..... 0 . (:Io 0 . (3 (1) 
Sample Volume, ml ................. 1 I:)(:rl:) 
Sample A 1  iquot , m 1 ................. L 

Volume of Titer, ml ............... 1 I )  . (3 0 5.85 
Volume cnf Titer Blank, ml ......... 1:) . 21:) (1) " 2(1) 

.- - .,. .-. 

Normalitv of BaCl ..... 



SOURCE TEST CALCULATIONS 

PLANT : S O L I T E  / AOUADALE, N.C. 
N0.5 SCRUBBER OUTLET 

STD.TEMP, T s t d  = 68 DEG. F 
METER TEMP, Tm = 97.3 DEG. F 
STACK TEMP, T s  = 127.3 DEG. F 
AVG.VEL.HEAD,dP = 0.43 i n .  H 2 0  
METER O R I F I C E , d H =  1.83 in. H 2 0  
METER VOL., Vm = 4 5 . 3 3 4  C u . F t .  
METER COFF. ,  Y = 1.001 
BAR. PRESS., P b  = 29.87 i n . H g  
COND. ( V l c j  = 246.0 m i  

RUN NO. : 1 
DATE : MAY 15, 1991 

S T A T I C  PRESS.,Ps 
P I T O T  COFF., Cp  
STACK I . D .  
DUCT LENGTH 
DUCT WIDTH 
STACK AREA, A s  
TEST T I M E  
NOZZLE D I A .  
NOZZLE D I A . ,  A n  

-(j. 22 i n .  "20 
0. 840 
32.00 i n c h  

i n c h  
i n c h  

5.585 S q . F t .  
60.00 m i n .  
0.250 i n c h  
4 E - 0 4  S q . F t .  

GAS ANALYSIS = 11.95 x 02 0.00 x co 
8.85 y. co2 79.20 % N 2  

*+*+****++++*+*+***+**************************************************** 
V m ( s t d )  = C T ( s t d >  + 460 / 29.92 1 x Vm x Y x - ( P b  + CdH / 13.6)) / (Tm + 460)..... - 

V w c s t d )  =(8. '3148 x 10e-5) x ( T s t d  + 460) x V l c  - 

Bus = V w ( s t d )  / ( V m c s t d )  + Vw(s td) ) . . . . . . . . . . .  - 
Bus @ S a t u r a t e d  C o n d i t i o n s  = V a p o r  P r e s s .  o f  HZO 

- 
- 

- @ Dew P o i n t  Temp. / (Ps ,  in.Hg.11 ............ - 

%EA =(%02 - 0 . 5 X C 0 ) / ( 0 . 2 6 4 X N 2  - ( X 0 2 - 0 . 5 X C O ~ I j  X 100 = 

Md = ( . 4 4  x .  % C O 2 ) + ( . 3 2  x %OZ)+C.28 x (%N2 + X C O j I  - 

Ms = (Md x (l-Bws)) + (18.0 x Bus)............ - 

P c s t a c k )  = P b a r  + ( P s  / 13.6) - 
v s  = 85.49 x CP x (Sq.Rt .dP: !  x C S q . R t . ( T s  + 460:) 

- 
- 

- ................. 
- / i M s  x P ( s t a c k : ) : l l  ...................... - 

- ............................. - Os = v s  x A s  x 60 

Q s ( s t d )  = ns x ( : l - B w s : ) ! < ( ( T s t d  + 4 6 O ) / ( T s  + 460:I:l - x (P(s tack ; : I  / 2 ' 3 . ' 3 2 )  - .................. 
I = (Ts+460: )  x C(O.00266'3 x V l c )  + ( : V m l s t d j  / 

( T c s t d : )  + 4603 / 29.923 x lO(3  / C T i m e  Y 
P ( s t a c K 1  x A n  x v s  x 601 - - .................. 

43.115 d s c f  

11.579 s c f  

0.212 : L o w e r  
I B u s  
: va lue  

0.140 : used. 

133.39 

2'3.89 

28.23 

29.85 i n .  Ha  

39.0'3 f t / s e c  

13,098 a c f / m i n  

10, 105 d s c f l m i n  



SOURCE TEST CALCULATIONS 

PLANT : S U L I T E  / AOUADALE, N.C. RUN NO. : 2 
NO. 5 SCRUBBER OUTLET DATE : MAY 16, 1991 

STD.TEMP, T s t d  = 68 DEG. F 
METER TEMP, Tm = 94.00 DEG. F 
STACK TEMP, T s  = 128.0 DEG. F 
AVG.VEL.HEAD,dP = 0.33 i n .  H2O 
METER O R I F I C E , d H =  1.83 i n .  H20 
METER VUL., Vm =45.265 Cu.F t .  
METER COFF., Y = 1.001 
BAR. PRESS., P b  = 2'3.87 i n . H g  
COND. ( V l c )  =1398.0 m l  

S T A T I C  PRESS.,Ps 
P I T O T  COFF., C p  
STACK I . D .  
DUCT LENGTH 
DUCT WIDTH 
STACK AREA, A s  
TEST T I M E  
NOZZLE D I A .  
NOZZLE D IA . ,  A n  

- - -(j.z2 i n .  H20 
0.840 
32.00 i n c h  

- - i n c h  
i n c h  

60.00 m i n .  
13.250 i n c h  

- - 
- - 
- - 

5.585 Sq.Ft. - - 
- - 
- - 
= 3.4E-04 Sq.Ft .  

GAS ANALYSIS  = 10.85 Y. 02 0.00 Y. C0 
8.05 Y. c02 81. 10 Y. N2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ********* 
V m c s t d j  = C T ( s t d )  + 460 / 29.92 1 x Vm x Y x t 

43.306 d s c f  

65.804 s c f  

- (Pb + (dH / 13.6)) / i T m  + 460)..... - 

V w c s t d j  =(8.9148 x 10e-5) x ( T s t d  + 460) x V l c  - 
0.603 I L a w e r  Bus = V w c s t d )  / ( : V m ( s t d )  + Vw(std)).. . . . . . . . . .  - 

Hws (3 S a t u r a t e d  C o n d i t i o n s  = V a p o r  P r e s s .  nnf H20 I v a l u e  
0.144 : used. 

- 

- 
: Bus 

- @ Dew P o i n t  Temp. / (Ps ,  in.Hg.) - 
%EA =(%02 - 0.5%~0)/((>.264%N2 - (%02-0.5xcojj x 100 = 102.74 

............ 

.-..- ~ 3 . 7 2  

28. 04 

29.85 i n .  Hg 

- M d  = i . 4 4  x XCO2)+( .32  x %02)+C.28 x (%N2 + % C O ) l  - 

MS = (Md x (i-~ws:)) + (18.0 x Bus). ........... - 
P ( : s t a c k j  = P b a r  + ( P s  / 13.6) - 
v s  = 85.49 x CP x (Sq.Rt .dP)  x C S q . R t . ( T s  + 460) 

- 

- ................. 

37.68 f t / s e c  

Cis = V S  x A s  x 60 ............................ - - 12,626 a c f / m i n  

- / ( M s  x P ( s t a c k : I ) l  ....................... - 

Clsistd:l = Cls x i i - H w s ) x ( ( T s t d  + 4 6 0 j / ( T s  + 46CJ!) 
'3,687 d s c f / m i n  - :,: ( ~ ( ~ t a c k : 1 / 2 9 . ~ j  - .................. 

I = (Ts+46(:)j g C(0.(:1(:)266'3 x V l c )  + ( V m ( : s t d : l  / 
( T ( s t d : l  + 460:) / 2 ' 3 . 3 2 1  :r: 100  / C T i m e  x 
P1:stacC::I x A n  x v s  Y: '601 .................. - - 



SOURCE TEST CALCULATIONS 

7 PLANT : SOLITE / AOUADALE, N.C. RUN NO.: ., 
NO. 5 SCRUBBER OUTLET DATE.  : MAY 16, 1'391 

STD.TEMP, T s t d  = 68 DEG. F 
METER TEMP, Tm = 90.913 DEG. F 
STACK TEMP, T s  = 129.3 DEG. F 
AVG.VEL.HEAD,dP = 0.39 in .  H 2 0  
METER ORIFICE,dH= 1.83 i n .  H2O 
METER VQL., Vm =45.€44 C.u.Ft. 
.METER COFF., Y = 1.001 
BAR. PRESS., P b  = 29.87 i n . H g  
COND. ( V l c : )  =1577.0 m l  ! 

-[I .__ 3'7 i n .  H20 

32.00 i n c h  
i n c h  
i n c h  

€0.00 m i n .  
0.250 i n c h  

STATIC  PRESS.,Ps = 

STACK I .D.  - 
DUCT LENGTH - 
DUCT WIDTH - 
STACK AREA, A s  = 5.585 Sq .F t .  
TEST T IME - 
NOZZLE DIA.  - 
NOZZLE DIA.,  A n  = 3.4E-04 S q . F t .  

P ITOT COFF., Cp = 0.840 - 
- 
- 

- 
- 

GAS ANALYSIS = 12.15 % 02 0.00 % CO 
7.55 % CQ2 80.30 % N2 

****Y*~+*+*X*******+****************************************** ********* 
VmCstd)  = C T ( s t d )  + 460 / 23.92 1 x Vm x Y x - ( P b  + (dH / 13.5)) / (Tm + 460)..... - 

V u ( s t d )  =(8.9148 x 10e-5) x ( T s t d  + 460) x V l c  - 
Bws = V w ( s t d )  / (VmCstd)  + VwCstd)) . . . . . . . . . .  . - 
Bus @ S a t u r a t e d  C o n d i t i o n s  = V a p o r  P r e s s .  o f ' H 2 0  

- 

- 

- @ Dew P u i n t  Temp. / (Ps, i n . H g . )  - ............ 
%€A =(%02  - 0 .5%CQ) / (0 .264%N2 - (%Q2-0.5%CO: l j  x 100 = 

M d  =i.44 x %CO2)+(.32 x %02)+C.28 x (%N2 + % C O ) l  

Ms = (Md x ( 1 - B w s : I )  + (18.0 x BUS).. .......... 
P ( s t a c k : )  = P b a r  + ( P s  / 13.6:l ................. 
v s  = 85.4'3 x CP x (Sq.Rt:dP) !< CSq .R t . (Ts  + 46011 

/ l : M s  x P ( s t a c k j l 1  ...................... 
Os = v s  x A s  x 60 ............................ 
O s ' ( s t d j  = OS x i : l - B w s ) x i ( T s t d  + ~ ~ I : I ~ / ( T s  + 46i:ij:) 

x ( P t s t a c k : l / 2 9 . 9 2 : )  .................. 
I = ( T s + 4 6 0 j  x C(0.01:12669 x v l c )  + I : V m ( s t d j  / 

( T ( s t d )  + 4€0 j  / 2'3.923 :r; 100 / C T i m e  :I; 

P 1: s t a c I:: 1) x A n  x v 5 x 61:) 1 .................. 

43.914 d s c f  

74.230 s c f  

0.€28 I Lower  
I B u s  
: v a l u e  

0.148 ! used. 

134.27 

29.69 

27.97 

29.85 i n .  H g  

37.59 f t / s e c  

12,595 a c f / m i n  

'3,598 d s c f / m i n  



DATA F I L E  NAME: SOLNC5SO _ _ _ _ _ _ _ _ _ - _ _ _ _  

Company : SOLITE / AOUADALE, N.C. 
S o i . i r c e / U n i t  : N0.5  SCRUBBER OUTLET 
D a t e  : NAY 16 1'391 
O x y g e n  C o r r .  : 3.15 p e r c e n t  
F - F a c t o r  d s c f  /MMBtu 
S t d .  Temp. : G8 dF 

__________________-_____________________-------------------------------- 
PRINT-MENU P l a c e  a 1 n e x t  t o  t he  pages t o  be p r i n t e d ,  

t h e n  s e l e c t  PRINT f r o m  program m e n u .  

INPUT 
SUMMARY 

1 D a t a  I npu t .  
1 SO2 C a l c u l a t i o n s  % Summary Page. 

RUN 
1 A  

M e t e r  Temp., Tm (dF!  ....... 97.30 
S t a c k  Temp., T s  (dF:l  ....... 127.3 
dH ( in .  H2O:I ............... 1.83 
Meter  V o l .  ,Vm ( f t3: l  ....... .45.330 
Meter Y .................... 1.001 
Bar.  P r e s s .  ,Pb  i i n . H g . j  .... 2'3.87 

-[Il .:.7. S t a t i c  P r e s s . , P s  i i n .H ' IO j  .. . LL 

T e s t  T i m e  (m in .11  ........... 60.0 
Oxygen, 02 (%.I ............. 11.35 
Carbmn D i o x i d e ,  CO2 ( % j  .... 8.85 
C a r b a n  M o n o x i d e ,  CO ( % !  .... 0 .00  
Gas  F l u w  Rate, d s c f m  ....... 10lC15 

RUN 
'2 B 

0 . [:I0 
0. 0 
1.83 

0.000 
1 . l:ll:ll 
23.87 
-1). 22 
60.0 
10.85 
8.05 
I>. 00 

0 

RUN 
3 A  

90.3o 
1 2 ' 3 . 3  
1.83 

45. 640 
1 . 00 1 
29.87 
-0 33 

GO. i> 

12.15 
7.55 
o . ( j I : l  

jd38 

. -- 

r c,- 

RUN 
3B 

0 .  00 
[:I . (3 
1.83 

0. ~100 
1 . 00 1 
29.87 
-[:] .3T. 

GO. 0 
12.15 
7.35 
0 . 1:10 

0 

. ii 

RUN RUN RUN RUN RUN RUN 
1 A  18 3 - A '2 B 3 A  aE! - LABORATORY RESULTS 

_ _ _ - _ _ _ - _ _ _ - - - - - - -  

Sam p 1 e V o  1 iume , m 1 .......... 1 OOCI 0 20lj0 I:] 2l:ll:lr:l (:I 
S a m p l e  A l i q u o t ,  m l  2 
Vn1i.ime uf T i t e r ,  m l  ........ 10. 00 0. 00 5 .  85 0 .  OI:I 5.40 0 .  I:II:I 

......... I:] - I:] 2 I) 

Vo1i.ime #of T i t e r  B l a n k ,  m l  .. (:I . "(:I 1:) . ( j i j  CI . zi:] (:I . oi:i ij . 20 I:! . (:)(I 
Ha r i 1.m P e r  t h 1 or a t  e 
N o r  m a  1 i t y : 

'7 

0. ~:10'3~,1:1 
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CHAIN OF CUSTODY RECORD 

Pro ject  Number lq0-9 J- 
Pro jec t  Name 1- - 

Sample Location /9-/RdR ?7,e. 
# . r A & - J - & O f l  

Samole Iden t i  f i c a t i  on Remarks 
c I - C J - l -  

A-L” 
3-CA-1 
- 

2 3  I 

3 7  2 
\ \ 

Sampled By: (Signature) ?czll/  Date: $--/b-w Time&& 

Relinquished By: (Sign) Date: Tine: 

Received By: (Sign) Oate: Time: 

Relinquished By: (Sign) Date: Time: 

Received By: (Sign) Date: Time: 

Relinquished By: (Sign) 20, p/ 
Received By Lab: (Sign) q p . ? & u d  Date: 5--/ 7-9.Time: /7flfl 

Date:5--/7-4// Time: / 7fl@ 

Sample Shipped V I A :  u PS Fed Express Bus 

Shipping B i l l  Number: 



$02 
LAB DATA 

Plant N ~ M  U A M 4  Date Analyzed 5 -20-9/ 
Analyzed 6y 

V.T. 
V.T.B. 
N.  - Normality o f  Barlum perch1orat.e. 
V.Soln. Total solution volume 
V.A. - Volume o f  sample aljquot titrated ( m l )  

- Volume o f  Barium perchlorate t j t r a n t  used for  sample (nil) 
Volume o f  Barium perchlorate t i t r a n t  used f o r  blank ( i111)  



PLANT INFORMATION 



post-It" brand fax transmittal memo 7611 I or p a w  I . 
I 

I 
H I  I 

........ L , . , e  ..._, 

i 



EQUIPMENT CALIBIUTIONS 



t((P 5z - 
PITOT TUBE IDENTIFICATION NO. 

DATE CAL I BRATED 

PITOT TUBE ASSEMBLY LEVEL ? / YES NO 

P ITOT TUBE OPEN I NGS DAMAGED ?- YES (EXPLAIN BELOW) NO 

“1=2 10 0 (<loo) a2= g ( < l o o )  

a,=2.5/ 0 ( < 5 0 )  e,= 7 n  O ((50) 

0 ,  o= 1.0 0 ,  A = ~ I N .  = (PA+PB) 

Z = A SIN Y = 2 . 0 q  d5y IN. (<0.125 IN.) 

W = A S I N  0 = O.alL2 IN. ((0.031 IN.) 

CAL I BRAT1 ON REQU I RED? - YES 

CALIBRATED BY: A&AG?L- 
I PTCMFORM 1 /8/87 



WST TEST THEWCOUPLE 
CALIBRATION 

Thermocouple Readout # k#-/ 
Umbilical Cord # /A9 ' 
Switch Box # #&-/ 
Thermocouple # &+qd 

,I2 f3 
*Observed Mercury i n  Glass (ASTM) O F  

Average Stack Temperature O F  

Observed Thermocouple Reading O F  

/a 
/a  7 

JASTM + 460) - [Thenno + 4601 x 100 - & 
(ASTM + 460) 

Percent Difference 

Tolerance < 1.5% 

temperature. 
Observed temperature must be wi th in  ten 'percent  o f  t h e  average stack 

Signature. 
f, ?J 



KOOGLER & ASSOCIATES. ENVIRONIIMAL SERVICES 
ANNUAL THElWOCOUPLE CALIBRATIONS 

b l  I ica i  Box 1 Box 2 
rd  No&i. STACX .I BOX I IMP STACX I BOX I IEP 

NO. IhZ_ TC' I ASTM'I TC I ASTM 1 TC I ASTM TC I ASTM I TC I ASTMl TC l4STM 

1 I I I I I I I I J 

Thermocouple reading (OF) Signature 
American Society of Testing Matertels 
Mercury In glass thermometer (OF) 

- - Date 



u 
c 
L 
0 

> . : 
t 
c 

c f 

. L  
L .  



METER CALIBRATION FOm! 

GAS METER METHOD 

DATE: , 4 -I+?/ 

BAROMFRlC PRESSURE: y&& 
METER.BOX NO: KH-1  

I GAS METER THERtWlETER CALIBRATION 

S I GNATURE : e 

I 



CONTROL BOX NO. 

DATE 

VACUUM ( “Hg:] 

dHw (:“H20) 

dHd (“H20:) 

I N I T I A L  WTM 

F I N A L  WTM 

I N I T I A L  DGM 

F I N A L  DGM 

TEMP. WTM (F) 

TEMP. DGM (F) 

TEST TIME (MIN.) 

DRY GAS METER AND O R I F I C E  C A L I B R A T I O N  

K A  - 1 BAROMETRIC PRESS. 30.!:14 I N .  HG. 

05 / 14 /9 1 PERFORMED B Y  Roc 

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5 

15 0 13 0 1: 

. +I= L-J -(3.23 - I ) .  25 -0 .  27 -1:). c 

(1) . s 1 1.5 ‘‘‘-5 3.5 

636.469 645. is 612.~~07 653.445 620.181 

645.15 653.445 620.181 662.833 636.46.: 

971.628 980.237 ’347.333 988.445 955.4ZE 

980.237 988.445 955.428 997.798 971. 62E 

88 88 88 88 8 E  

87 86 87 86 ai 

2Q. 5 14 11.5 10 1: 

++*+**++********+**+**************************************************~ 
N E T  VOLUME WTM 8.681 8.295 8.174 9.388 16.28E 

NET VOLUME DGM 8.609 8.208 8. 0’35 9.353 16.213C 

Y 1.006 1.005 1.005 0. 9’35 (1 . 9.3 E 
dH@ 1.615 1.653 1.720 1.646 1.72C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE Y = 1 . (:IO 1 
ACCEPTABLE Y .  RANGE = 0.981 TO 1.1331 

AVERAGE dH@ = 1.671 

Y = ~ J w  ( P b  - (:dHw / 13.6) > x ( T d  + 46C1) / 1:Vd I:Pb +- (dHd / 13.6:) 11 :I: 

i.rw + 460:) 

dH@ = Cr.0317 x dHd / i P b  i T d  + 461:)):) !,: ( ( :Tu  + 460:l x time:) / Vw:l.’.’Y 



KOOGLER a ASSOCIATES 
ENVIRONMENTAL SERVICES 

SOURCE SAMPLING EQUIPMENT 

METER BOX 

Equipment-used. in'Source Sampl ins, is'.either.manufactured-'by 
or assembled by Kwgler 8 Associates. 
are A.P.T.D.. 0581, Details of lsokinetic Source Sampling 
Equipment, and A.P.T.D. 
Operation of  lsokinetic Source Sampling Equipment.. 

The guidelines followed 

0576, Maintenance, Calibration and 

... 



AKUECT PARTICIPANTS 



PROJECT PARTICIPANTS 

Kooqler  & A s s o c i a t e s  

John B. Koogler ,  Ph.O. ,  P.E. 

Rodney C .  Paul 

Stephen B e l l  
2 

C a r o l i n a  S o l i t e  

Steven H o l t  

P r o j e c t  Advisor 

P r o j e c t  Superv isor  

F i e l d  T e s t  Crew 

N o r t h  C a r o l i n a  DeDartment o f  Environmental  Manaqement 

Mike Landis  



METER TEMP. DEG F 

METERTEMP. DEGR 

NETER VOLUME CF 

BAROMETRIC PRESSURE in Hg 

GAS METER CAL FACTOR 

METER VOLUME DSCF 

NORNALITY/TITFANT meq/ml 

VOL. OF TI=/SAMPLE ml 

VOL. OF T I M / B L A N K  ml 

VOL. OF SAMPLE SOLN. ml 

VOL. OF ATJQUOT ml 

SO2 CONC. lb/DSCF 

SO2 CO". mg/DSM 

SO2 CONC. ppm 

PERCENT 02 

PERCENT CO 

PERCENT N2 

DRY "F" FACTOR 

EMISSION RATE lb/MM BTU 

VOLUMETRIC AIR F L O W  

EMISSION RATE. LB/HR 

Carolina Solite Corporation 
Aquadale. Stanly County. North Carolina 
Kiln No. 5 Inlet 
May 16. 1991 

TmF 

TmR 

Vm 

Pbar 

Y 

VrnSTD 

N 

Vt 

Vtb 

Vsoln 

Va 

CS02e 

CS02m 

PPM so2 

%02 

%CO 

%N2 

F 

e 

Qstd 

1 

92 

552 

46.065 

29.98 

0.991 

43.740 

0.0096 

12.2 

0.2 

1000 

2 

2 

100 

560 

47.490 

29.98 

0.991 

44.449 

0.0096 

12.7 

0.2 

1000 

2 

3 

95 

555 

41.663 

29.98 

0.991 

45.013 

0.0096 

12.25 

0.2 

1000 

2 

0.00009298 0.00009531 0.00009073_/ 0 .ooooq3, 
1489.44 1526.76 1453.36 

559.88 513.91 546.32 

11.95 10.85 12.15 

0 0 0 
8.85 8.05 7.55 
79.2 81.1 80.3 

9780 9780 

2.124 

9687 9598 



METER TEMP. OEG F 

METER TEMP. OEG R 

METER VOLUME CF 

BAROMETRIC PRESSURE i n  Hg 

G A S  METER CAL FACTOR 

METER VOLUME OSCF 

NORMALITY/TITRANT meq /m l  

VOL. OF TITRANT/SAMPLE m l  

VOL. OF TITRANT/BLANK rn l  

VOL. OF SAMPLE SOLN. ml 

VOL. OF ALIQUOT m l  

SO2 CONC. lb /OSCF 

SO2 CONC. mg/DSCM 

SO2 CONC. ppm 

PERCENT 02 

PERCENT CO 

PERCENT N2 

DRY "F" FACTOR 

EMISSION RATE lb/MM BTU 

PERCENT EXCESS A I R  

C a r o l i n a  S o l i t e  C o r p o r a t i o n  
A q u a d a l e  , S t a n l y  C o u n t y ,  N o r t h  C a r o l i n a  
K i l n  5 S c r u b b e r  S t a c k  
May 16, 1991 

TmF 

TmR 

Vm 

P b a r  

Y 

VmSTO 

N 

V t  

V t b  

V s o l n  

Va 

CS02e 

CS02m 

PPM SO2 

802 

%C 0 

%N2 

F 

e 

%EA 

1 

97 

557 

45.33 

30.00 

1.001 

43.117 

0.0096 

10 

0.2 

1000 

2 

0.0000770 

1233.96 

463.85 

11.95 

0 

79.2 

9780 

1.759 

1.334 

2 

94 

554 

45.27 

30.00 

1.001 

43.293 

0.0096 

5.85 

0.2 

2000 

2 

0.0000885 

1417.05 

532.67 

10.85 

0 

81.1 

9780 

1.799 

1.027 

3 

91 

551 

45.64 

30.00 

1.001 

43.885 

0.0096 

5.4 

0.2 

2000 

2 

0.0000803 

1286.61 

483.63 

12.15 

0 

80.25 

1.345 



C a r o l i n a  S o l i t e  C o r p o r a t i o n  
A q u a d a l e  , Stanly C o u n t y ,  N o r t h  C a r o l i n a  
K i l n  5 Scrubber Stack 
May 16. 1991 

RUN NUMBER 

RUN DATE 

RUN START TIME 
RUN F I N I S H  TIME 

1 

N NUMBER OF SAMPLE POINTS 12 

T h e t a  TEST RUN TIME, MINUTES 60 

Dn NOZZLE DIAMETER. INCHES 0.250 

An NOZZLE AREA. SQ. I N .  0.0491 

C P  P I T O T  TUBE COEFFICIENT 0.840 

Y GAS METER CAL. FACTOR 1.001 

Pbar BAROMETRIC PRESSURE. I N .  HG 29.87 

D e l t a  H AVG. PRESS. DIFFFZSNTYIL OF 1.830 
O R I F I C E  METER. IN. H20 

Vm ACTUAL METERED GAS VOL. CF 45.330 

TmF GAS METER TEMP.. DEG. F 97 

V m ( s t d )  METERED GAS VOLUME AT DRY 43.117 
STANDARD CONDITIONS, DSCF 

v w c  VOLUME OF WATER COLLECTED 246.0 
I N  IMPINGERS & DESICCANT, ML 

v w c ( s t d )  VOLUME OF WATER VAWR,  S C F  11.579 

%M MOISTURE. % BY VOLUME @SAT 14 
MOISTURE, % BY VOLUME 21.2 

fm MOLE FRACTION OF DRY GAS 0.860 

%C02 C02. % BY VOLUME. DRY 8.9 

%02 02. % BY VOLUME, DRY 12.0 

2 

12 

60 

0.250 

0.0491 

0.840 

1.001 

29.87 

1.830 

45.270 

94 

43.293 

1398.0 

65.804 

14.4 
60.3 
0.856 

8.1 

10.9 

3 

12 

60 

0.250 

0.0491 

0.840 

1.001 

29.87 

1.830 

45.640 

91 

43.885 

1577.0 

74.229 

14.8 
62.8 
0.852 

7.6 

12.2 

%CO CO. % BY VOLUME. DRY 

%N2 N2. % BY VOLUME, DRY 79.2 81.1 80.3 

Md DRY MOLECULAR WT.. #/#-MOLE 29.89 29.72 29.70 



MS 

Pstatic 

PS 

TsF 

SSR DP 

vs 

Ds 

As 

AsF 

Qs 

Qstd 

mn 

cs 

Pmrc 

P m a  

%I 

p m  avg 

%EA 

F 

4 

Carolina Solite Corporation 
Aquadale , Stanly County, North Carolina 
Kiln 5 Scrubber Stack 
May 16. 1991 

RUN M E R  

WET MOLECULAR WT.. #/#-MOLE 

GAS STATIC PRESS,. IN. H20 

ABSOLllTE GAS PRESS, IN. HG. 

STACK GAS TEMP.. DEG. F 

SUM OF SQUARE ROOTS OF 
VELDCITY PRESS. VALUES 

FLUE GAS VEXJXITY. FT/SEC 

DUCT DIAUETER. INCHES 

DUCT AREA. SQUARE INCHES 

DUCT AREA, SQUARE FEET 

GAS FLOW RATE, WET ACFM 

GAS FLOW RATE, DRY SCFM 

SANPLE WEIGHT. GRANS 

PART. CONCENTRATION GR/DSCF 

POLLUTANT MASS RATE CALC. 
FROM CONCENTRATION. #/HR 

POLLUTANT MASS RATE CALC. 
FROM AREA RATIO, #/HR 

% ISOKINETIC 

AVERAGE OF pmra & pmrc 

% EXCESS AIR 

"F" FACTOR, CU FT/HIL BTU 

HEAT INPUT RATE, MIL BTU/HR 

EMISSION RATE. #/MIL BTU E 
AVERAGE EMISSION RATE; #/MIL BTU 

PAGE 

1 

28.23 

-0.22 

29.85 

127 

7.8240 

39.1 

32.0 

804.2 

5.585 

13093 

10102 

0.0000 

0.00 

0.00 

ERR 

0.00 

133.4 

ERR 

0.000 

-2- 

2 

28.03 

-0.22 

29.85 

128 

7.5120 

37.7 

32.0 

804.2 

5.585 

12625 

9679 

0.0000 

0.00 

0.00 

ERR 

0.00 

102.7 

ERR 

0.000 
0 

3 

27.97 

-0.22 

29.85 

129 

7.4760 

37.6 

32.0 

804.2 

5.585 

12590 

9591 

0.0000 

0.00 

0.00 

ERR 

0.00 

134.5 

ERR 

0.000 



METER TEMP. DEG F 

METERTEMP. DEGR 

METER VOLUME CF 

BARCNETRIC PRESSURE in Hg 

GAS METER CAL FACTOR 

METER VOLUME DSCF 

NOFNALITY/TITRANT meq/ml 

VOL. OF TITRANT/SAMPLE m l  

VOL. OF TITRANT/BLANK ml 

VOL. OF SAMPLE SOLN. ml 

VOL. OF ALIQUOT ml 

SO2 CONC. lb/DSCF 

SO2 CONC. mg/DSM 

SO2 CONC. ppm 

PERCENT 02 

PERCENT CO 

PERCENT N2 

DRY "F" FACTOR 

EMISSION RATE lb/W BTU 

VOLUMETRIC AIR FLOW 

EMISSION RATE. LB/HR 

Carolina Solite Corporation 
Aquadale. Stanly County, North Carolina 
Kiln No. 5 Inlet 
May 16. 1991 

TmF 

TmR 

Vm 

Pbar 

Y 

VmSTD 

N 

Vt 

Vtb 

Vsoln 

Va 

CSO2e 

CS02m 

PPH 'SO2 

%02 

%CO 

%N2 

F 

e 

Qstd 

1 

92 

552 

46.065 

29.98 

0.991 

43.740 

0.0096 

12.2 

0.2 

1000 

2 

0.00009298 

1489.44 

559.88 

11.95 

0 
8.85 
79.2 

9780 

2.124 

56.35 

2 3 

100 95 

560 555 

47.490 47.663 

29.98 29.98 

0.991 0.991 

44.449 45.013 

0.0096 0.0096 

T2.7 12.25 

0.2 0.2 

1000 1000 

2 2 

0.00009531 0.00009073] ~.0000q3,  

1526.76 1453.36 

573.91 546.32 

10.85 12.15 

0 0 
8.05 7.55 
81.1 80.3 

9780 

9687 9598 

55.40 



C a r o l i n a  S o l i t e  C o r p o r a t i o n  
A q u a d a l e  , S t a n l y  C o u n t y ,  N o r t h  C a r o l i n a  
K i l n  5 S c r u b b e r  Stack 
May 16,  1991  

METER TEMP. OEG F TmF 

METER TEMP. OEG R TmR 

METER VOLUME CF Vm 

BAROMETRIC PRESSURE i n  Hg Pbar  

1 2 3 

97 94 9 1  

557 554 5 5 1  

45.33 45.27 45..64 

30.00 30.00 30.00 

G A S  METER C A L  FACTOR Y 1.001 1.001 1.001 

METER VOLUME OSCF %STD 43.117 43.293 43.885 

NORMALITY/TITRANT m e q / m l  N 0.0096 0.0096 0.0096 

VOL. OF TITRANT/SAMPLE r n l  V t  10 5.85 5.4 

VOL. OF TITRANT/BLANK m l  V t b  0.2 0.2 0.2 

VOL. OF SAMPLE SOLN. m l  V s o l n  1000 2000 2000 

VOL. OF ALIQUOT m l  Va 2 2 2 

SO2 CONC. l b / O S C F  

SO2 CONC.  mg/OSCM 

SO2 CONC. ppm 

PERCENT 02 

PERCENT CO 

PERCENT N 2  

DRY "F"  FACTOR 

EMISSION RATE lb /MM BTU 

PERCENT EXCESS A I R  

CS02e 

CS02rn 

PPM SO2 

$02 

8 C O  

%N2 

F 

e 

%E A 

0.0000770 0.0000885 0.0000803 

1233.96 1417.05 1286.61 

463.85 ,532.67 483.63 

11.95 10.85 12.15 

0 0 0 

79.2 81.1 80.25 

1.334 1.027 1.345 



N 

Theta 

Dn 

An 

CP 

Y 

Pbar 

Delta H 

Vm 

TmF 

Vm(std) 

vwc 

Carolina Solite Corporation 
Aquadale , Stanly County, North Carolina 
Kiln 5 Scrubber Stack 
May 16, 1991 

RUN NUMBER 

RUN DATE 

RUN START TIME 
RLIN FINISH TIME 

NUMBER OF SAMPLE POINTS 

TEST RUN TIME, MINUTES 

NOZZLE DIAMETER, INCHES 

NOZZLE AREA. SQ. IN. 

PITOT TUBE COEFFICIENT 

GAS METER CAL. FACTOR 

BAROMETRIC PRESSURE. IN. HG 

AVG. PRESS. DIFFERENTIAL OF 
ORIFICE METER, IN. H20 

ACTUAL METERED GAS VOL. CF 

GAS METER TEMP,. DEG. F 

METERED GAS VOLUME AT DRY 
STANDARD CONDITIONS, DSCF 

VOLUME OF WATER COLLECTED 
IN IMPINGERS & DESICCANT. NL 

Vwc(std) VOLUME OF WATER VAPOR, SCF 

%M MOISTURE, % BY VOLUME @SAT 

fm 

“a02 C02, % BY VOLUME, DRY 

002 02. % BY VOLUME. DRY 

%CO CO. % BY VOLUME. DRY 

%N2 N2. ‘s BY VOLUME. DRY 

Md DRY MOLECULAR WT.. #/#-MOLE 

MOISTURE. % BY VOLUME 
MOLE FRACTION OF DRY GAS 

~ ~ 

1 

12 

60 

0.250 

0.0491 

0.840 

1.001 

29.87 

1.830 

45.330 

97 

43.117 

246.0 

11.579 

14 
21.2 

0.860 

8.9 

12.0 

79.2 

29.89 

2 

12 

60 

0.250 

0.0491 

0.840 

1.001 

29.87 

1.830 

45.270 

94 

43.293 

1398.0 

65.804 

14.4 
60.3 
0.856 

8.1 

10.9 

81.1 

29.72 

3 

12 

60 

0.250 

0.0491 

0.840 

1.001 

29.87 

1.830 

45.640 

91 

43.885 

1577.0 

74.229 

14.8 
62.8 
0.852 

7.6 

12.2 

80.3 

29.70 



Carolina Solite Corporation 
Aquadale , Stanly County, North Carolina 
Kiln 5 Scrubber Stack 
May 16. 1991 

RUN NUMBER 1 2 3 

MS WET MOLECULAR WT.. #/#-MOLE 28.23 28.03 27.97 

Pstatic GAS STATIC PRESS.. IN. H2O -0.22 -0.22 -0.22 

PS ABSOLUTE GAS PRESS, IN. HG. 29.85 29.85 29.85 

TsF STACK GAS TFIMP.. DEG. F 127 128 129 

SSR DP SUM OF SQUARE ROOTS OF 7.8240 7.5120 7.4760 

5 .  , 

VELOCITY PRESS. VALUES 

VS FLUE GAS VELOCITY. FT/SEC 39.1 37.7 37.6 

DS DUCT DIAMETER, INCHES 32.0 32.0 32.0 

AS DUCT AREA. SQUARE INCHES 804.2 804.2 804.2 

AsF DUCT AREA. SQUARE FEET 5.585 5.585 5.585 

88 GAS FLOW RATE. WET ACFM 13093 12625 12590 

Qstd GAS FLOW RATE. DRY SCFM 

mn SAMPLE WEIGHT. GRAMS 

CS PART. CONCENTRATION GR/DSCF 

pmrc POLLUTANT MASS RATE m. 

P=a POLLUTANT MASS RATE CAW. 

FROM CONCENTRATION. #/HR 

FROM AREA RATIO. #/HR 

%I % ISOKINETIC 

pmr avq 

%EA % EXCESS AIR 

F “F” FACMR. CU FT/MIL BTU 

q 

E EMISSION RATE. #/MIL BTU 
AVERAGE EMISSION RATE, #/MIL BTU 

AVERAGE OF pmra & pmrc 

HEAT INPUT RATE, MIL BTU/HR 

10102 

0.0000 

0.00 

0.00 

ERR 

0.00 

133.4 

ERR 

0.000 

9679 

0.0000 

0.00 

0.00 

ERR 

0.00 

102.7 

ERR 

0.000 
0 

9591 

0.0000 

0.00 

0.00 

ERR 

0.00 

134.5 

ERR 

0.000 

PAGE -2- 



' I  \, 

TestID 

/ 

DRAAL.'T/WP 
d3006-4/971130 
03/30/92 1 

Emissions tested 

Process 

DZL/N W L  r~ Ccakc) 3 J * /L dd$E/L 

proce~s ID Uncontm'led ""$." APCD (controlled emissions only) 

Emission Test Report 
Review Checklist 

, 

T+ L/ -8  

Reviewer: 
Review Date: / / I t  7 / 3 v  

/ I  

7. Pollutants measured 

@ PM-10 co so2 NO, voc Pb co2 

Others (list) : 



DRAFT/WP 
d3006-4/971130 
03/30/92 2 

B. Process Information 

1. Provide a brief narrative description of the process. 
With as much detail as possible, (e.g., if a furnace or 
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: If process description provided in test report is 
adequate, attach copy or reproduce here.) 

,,,-jda S o l i t e  Corporat ion own and operate a min ing and ma te r ia l "  // 
i,,.,cessing f a c i l i t y  loca ted  near  Green Cove Springs, F lo r ida .  The 

t h a t  i s  mined i s  a c l a y  minera l  which i s  then d r i e d  i n t o  a 

l i g h t w e i g h t ,  very  s t rong aggregate c a l l e d  s o l i t e .  



DRAFT/WP 
\t& i b 

d3006-4/971130 / I  

I 
i 03/30/92 3 

i 

2. For each process tested list feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product (P) rate. 

Basis for data: rA9& I 
(Indicate page/table Nos. in test report) 

3. For each process or operation tested and each test run 
note process capacity and operating rate during test. w 

I 

+ I  

TX.4fE- / Basis for data: 



DRAFT/WP 

03/30/92 4 
d3006-4/971130 

ID TypeofAPCD 
z &€=ii S C f i 8 0 6  

Manufacturer Model No. 

Note: Be as specific as possible in identifying APCD. For 
example, indicate “pulse jet fabric filter” rather than simply 
“fabric filter.“ 

2. For each system identified above, provide a narrative 
description. For fugitive systems describe capture 
techniques as well as the removal techniques (use a 
separate page if necessary) 

. 



I , I  r 
DRAFT/WP 

03/30/92 5 

,$$ J 

d3006-4/971130 

3. Using the attached parameter list f o r  guidance complete 
the table below. (Use additional pages as needed.) 



DRAFT/WP 
d3006-4/971130 
03/30/92 6 

D. Sampling and Analysis Methods 

1. Complete the following table 

I I t I 

I I YIN 1 YIN 
I YIN 1 YIN 

I YIN YIN 



t, i 

t 03/30/92 7 

DRAFT/WP 
d3006-4/971130 

2. If a method used was not a reference or conditional 
method, provide a narrative discussion including any data 
manipulation needed to make results correspond to 
reference or conditional method results. 

3. Describe any deviations identified above 

w".+ 



4 
DRAFT/WP 
d3 0 0 6 - 4 /9 7113 0 
03/30/92 8 

E. Emission Data Documentation 

1. Tabulate the following stack gas data from the test 
report. (Use additional pages as needed.) 

I I I I Values reported 



DRAFT/WP 
d3006-4/971130 
03/30/92 9 

2. Tabulate pollutant mass flux rates 



DRAFT/WP 
d3006-4/971130 
03/30/92 10 

3. Present example emission factor calculations below. 

h L S  h3LJk/Bd~d$S P . 1 R  & , s s , o y  



b .  . .  / 
~ DRAFT/WP 
I ,  d3006-4/971130 
I I  03/30/92 11 

4. Tabulate emission factors 

b3006-4/971130 



DRAFT/WP 
d3006-4/971130 
03/30/92 12 

ATTACHMENT A 
APCD PARAMETERS 

5 P e  of 
APCD 

Fabric filter 

ESP 

Venturi (or other high 
energy) scmbber 

Packed-bed scrubber 

Carbon absorber 

Parameters 

Cleaning mechanism 
Bag type 
Cleaning frequency 
Air to cloth ratio (NC) 
Pressure drop 
Inlet temperature 

Type (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
Particulate resistivity (if known) 
Spark rate 
Current and power levels 

Pressure drop 
Liquidgas (UG) ratio 
Mist eliminator type 

Packing depth 
UG ratio 
Caustic use (Y/N) 
PH 
Mist eliminator type 
Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Flue-gas moisture 
Cycle length 
Time-on-line after breakthrough 




