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y r  Resources &Community DeveloprrIGI II 
James B Hunt, J r  , Governor Howard N Lee, Secretary 

Elarch 14, 1080 

Mr. Bill Terry 
Midwest Research Institute 
4505 Creedmore Road 
Raleigh, North Carolina 27612 

Dear Mr. Terry: 

Transmitted herewith are the test results you requested per- 
taining to SO tests conducted a-. ions Aquadale, 
K. C. facility. 

Solite has been notified of your request and has expressed 
concern over the standard which will be the ultimate result of 
your research. Their concern centers around their belief that 
the test results may have reflected the performance of their 
equipment under the best of conditions and if these figures are 
used to write a performance standard, the standard may be more 
stringent than would be achievable o,n a day-to-day basis. They 
understand that a New Source Performance standard does not 
effect their present facility, but it would effect any new kilns 
built at the site after the promulgation of the standard. 

I realize that Solite will have an opportunity to coment on 
the regulation before it is promulgated, but I was asked to 
relay their concerns to you nevertheless. 

Our report for the test at the Carolina Stalite facility will 
be forwarded to you as soon as we get it back from our print 

- 
2 

shop. 

Sincerely, 

I ’  / 

Michael Y. Aldridge, Environmental Engineer 
Monitoring Management 

cc: Elr. Tom Purvis, Solite Corp. 

P .  0. Box 2 7 6 8 7  Raleigh. North Carolina 2 7 6 1  1 

A n  Equol Opporfunily AMrmorive  Aclion Employer 
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Statement of Results of Testing 

of t h e  Number 5 Kiln a t  

CAROLINA SOLITE CORPORATION 

Aquadale, North Carolina, for  

Sulfur Dioxide 5 i s s i o n s  

The number 5 k i l n  of CAROLINA SOLITE COWORATION was tes ted  on 

A p r i l  17-18, 1978 f o r  su l fu r  dioxide emissions by the  Source Testing 

S t a f f  of the  A i r  Quality Section, Division of Environmental Management, 

N. C. Department of Natural Resources and Community Development. 

The test method was E.P.A. Method 6 with modifications. The 

emission rate w a s  found t o  be 1.80. 1.26, and 1.28 pounds of SO2 per 

mil l ion BTU input f o r  three d i f f e ren t  test runs. These numbers may 

not be completely accurate because of s l i g h t  leak problems with the  

sampling t r a i n ,  s l i g h t  impurity of the  isopropanol, and possible 

inaccuracy i n  determining BTU input. 

source by NCAC 2D .0511, "Part iculates ,  SO2 From Lightweight Aggregate 

Processes" is 2.3 pounds of SO2 per  mil l ion BTU. 

State  personnel involved with the  tes t ing  were J. A. Shanklin and 

R. E, Wooten, Jr., of the Source Testing S ta f f ,  Air Quality Section; 

and D. Shepherd, M. Landis, and S. Maynard of the South Piedmont Field 

Office, Air Qual i ty  Section. 

The emission rate allowed fo r  t h i s  

The test report  contains information about process rates and 

control  equipment which CAROLINA SOLITE COWORATION considers proprietary.  

Therefore, i t  cannot be d i s t r ibu ted  outs ide t h i s  agency without the 

expressed permission of CAROLINA SOLITE CORPORATION. 

Environmental Engineer I 
Air Quality Section 
June 28. 1978 
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INTRODUCTION 

This r e p o r t  p re sen t s  t he  r e s u l t s  of a p a r t i c u l a t e  source t e s t  

performed on November 27 & 28, 1979, on a l ightweight  aggregate k i l n .  

The source t e s t e d  w a s  t he  purple  k i l n  a t  Carolina S t a l i t e ,  Gold H i l l ,  

North Carol ina.  

The t e s t  was performed by M. Y. Aldridge, J. A. Shanklin, G.  L. 

Comer, and R. E. Wooten, Jr. of t h e  s o w c e  t e s t i n g  s t a f f  of t h e  Environ- 

men ta l  Operations Sect ion,  N .  C .  Divis ion of Environmental Management. 

Mike Landis of t he  Mooresville Regional Off ice ,  Division of Environ- 

mental Management, provided a s s i s t ance .  

The purpose of t h e  t es t  w a s  t o  determine compliance with the  

p a r t i c u l a t e  por t ion  of 15 NCAC 2D .0511 "Pa r t i cu la t e s ,  SO2 From Light- 

weight Aggregate Processes" (Reference 1). 

-1- 



SOURCE AND PROCESS DESCRIPTION 

Carolina S t a l i t e  produces l igh tweight  aggregate by heat ing sha le  

t o  high temperatures i n  r o t a r y  k i l n s .  

goes through a rock preheater /cooler  t o  a baghouse and then through 

a fan  and exhaust s tack .  

Standard 15  NCAC 2 0  .0511 r equ i r e s  t h a t  k i l n s  be equipped with 

The discharge from the  k i l n  

p a r t i c u l a t e  con t ro l  devices  which remove 95% o r  b e t t e r  of t he  p a r t i c u l a t e .  

- 2 -  



SAMPLING AND ANALYTICAL PROCEDURES 

Simultaneous t e s t s  were performed ahead of t h e  baghouse and on the  

exhaust s t ack  t o  determine p a r t i c u l a t e  removal e f f i c i ency .  Three t e s t  

runs were performed ( i n l e t  p lus  o u t l e t ) .  

Sampling and sample ana lys i s  were performed according t o  procedures 

developed by the  U.S. Environmental Pro tec t ion  Agency and published i n  

t he  August 18, 1977 Federal  Regis ter  (Reference 2 ) .  

Sampling po r t  l oca t ions  and t h e  number of test  p o i n t s  used were 

determined according t o  Method 1 (see Appendix E ) .  

The f l u e  gas  composition w a s  determined i n  accordance with Method 3 

f o r  t h e  purpose of determing molecular weight. One determination was 

made during t h e  o u t l e t  test  (Run 1) and one during t h e  i n l e t  t e s t  (Run 3 ) .  

A gas  sample was continuously ex t r ac t ed  from a poin t  near t he  p a r t i c u l a t e  

sampling nozzle and c o l l e c t e d  i n  a Tedlar  bag. After t he  tes t  r u n  w a s  

completed, t he  gas  sample was analyzed f o r  C02 and 0 2  ( the  balance was 

presumed t o  be Nitrogen) with an Orsa t  apparatus .  The r e s u l t s  of t he  

gas  analyses  a r e  shown i n  Appendix B. 

P a r t i c u l a t e  t e s t i n g  was done i n  accordance with EPA Method 5. 

During run two f o r  t he  ininlet, t h e  sampling r a t e  w a s  113.5% I 

whereas- the acceptable  to le rance  i s  90%L%IC110%. On s t a t e  done t e s t s ,  

t h e  p o l l u t a n t  mass r a t e  i s  usua l ly  taken t o  be the  average of t he  po l lu t an t  

mass r a t e  ca l cu la t ed  on the  concent ra t ion  b a s i s  i n  t h e  EPA Method 5 manner 

(pmr,) and t h e  p o l l u t a n t  mass r a t e  ca l cu la t ed  on the  b a s i s  of t h e  r a t i o  of 

nozzle area and s t ack  a rea  (pmr,). 

over i s o k i n e t i c ,  t h e  pmr, w i l l  be c o r r e c t  o r  l e s s  and the  pmr, w i l l  be 

c o r r e c t  o r  g r e a t e r .  

of spec i f i ca t ion ,  t he  g rea t e r  value,  p m a ,  i s  used t o  compute t h e  par t icu-  

l a t e  removal e f f i c i ency  f o r  r u n  2 .  

I t  can be shown t h a t  when sampling i s  

Since t h e  s t a t e  m u s t  prove v io l a t ion  and %I i s  out  

After t he  run 3 i n l e t  t es t ,  an excessive leak r a t e  was measured 

( .038 cfm versus .02 cfm). 

f i t t i n g  between the  f i l t e r  and the  f i r s t  impinger. 

t e s t  when the  crack occurred i s  unknown. For a normal Method 5 tes t ,  t he  

meter volume i s  ad jus ted  f o r  excessive leaks  by a formula given i n  t he  

t e s t  method which makes the  measured emission higher.  Since a higher i n l e t  

The cause was found t o  be a crack i n  a g l a s s  

The poin t  during the  

-3- 



pmraVg would cause a greater efficiency for a given outlet emission and 

since the burden of proof is on the state, the run was calculated with 

actual and adjusted meter volumes. 

were used in figuring the collection efficiency. 

The adjusted meter volume calculations 

-4- 



SUMMARY OF RESULTS 

Note the following test sununary sheet. 

Carolina Stalite's Purple Kiln was operating with ?ss particu 

control efficiency than is required by standard 15 NCAC 2D .0511. 

......... . . ,  ..,. . .  
.. ,. . . . .  . .  

, .  . ". . .  . .  
. . .  . .  . ., . / 

.~ .. .' . . .~ '. '..i Robert E. Wooten, Jr., P.E. . . .  . . .  . . .  . . .  ' . : =Source Test Engineer 

.... . .  . . .  : February 13, 1980 . . .  . .  
. . .  . ._ r . .  . .  . .  

. . . .  i . . I  . . .  . . . . . .  . . . .  .. . .~ 
. ,..' . .  . . . . . . . . .  

REFERENCES 

1. North Carolina Administrative Code, Title 15, Chapter 2, Subchapter 2D. 
Section .0511 "Particulates, SO2 From Lightweight Aggregate Processes", - 
Environmental Management Commission, Raleigh, N.C. (February 1, 1976, 
amended April 1, 1977). 

2. Federal Register, Standards of Performance for New Stationary Sources, 
Volume 42, Number 160, U.S. Government Printing Office, Washington, 
D.C. (August 18, 1977). 
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MPEX!%:X A 

Calculation Summary 

ENTRY RUN 1 RUN 2 RUN 3 ANSWER 
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APPENDIX A 

Calculation Sununary 

ENTRY RUN 1 RUN 2 RUN 3 ANSWER 

E € 

€ 
I 

1 

€ 

=f 
1 

1 

t 
E 
t 

C 

€ 
I z€ I z 

Md 
1 .:, ,> .-, ~- 

1 >3 

- .. : <I ,:I :.I i::i 
.-: /-, c :, ,., j_l 

._I .:, :::: ..i - 
- . . . . . . 

xco 
z02 
m2 

F Factor 

I I 
I 

I 

t I 

I 
I 

I 
%PA ,,-.. r 1 I I 

I I 1 I HI (lo6 BTlJdhr . :  

pmr,(lbs/lO BTL') 
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APPENDIX A 

Calculation Summary 

ENTRY 

xco 
XO2 
m2 

F Factor 

I 
I 1 1 

I 
~ 

I I 
X E A  

I I I I HI (lo6 BTUdhr.) 

pmru(lbs/10 BTU) 
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APPENDIX A 

EQUATIONS 

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

+ AH - P = P  m a tm 13.6 

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

's (gage) + - 
ps - 'atn 13.6 

(ft3) 
vms td 

3 .  Sample Volume at Standard Conditions - 
Tstd 'm -- = vm 

std Tm 'std 
'm 

4 .  Volume of Water Vapr Collected, Corrected to Standard Conditions - V v  (ft') 
St.6 

K2 = 0.00267 (units conversion) Tstd = K V  - 
std * Iq 'std 

VV 

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

= + v  
'std '%td vs td 

6 .  Percent Moisture in Stack Gas - %M 

x 100 VVstd %M = - .. 
s td Y 

7. Mole Fraction of Dry Gas - Md 

- 100 - %M 
Md - 100 

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

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

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

Kp = 85.48 (units conversion factor) -10- 



APPENDIX A 

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

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

3 .  
11. Stack Volume Flow Rate at Standard Conditions - Qstd (ft /mln) 

P Tstd s - Ql3 
- - -  

td TS 
Qstd 

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

K3 = 0.1323 (units conversion) 't 'std 

"std 
pmrc = K3 

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

the Stack and the Sampling Nozzle - pmr, (lb/hr) 

K3 = 0.1323 (units conversion) 't As * An 
pmr, = K3 

14.  Percent Isokineticity - $1 

pmra 

PmrC 
%I = - x 100 

15. Averaqe Pollutant Mass Rate - pmravg (lb/hr) 

Pm, + Pmc - - 
Pmavq 2 

16. Percent Excess Air - %EA 

17. Heat Input Rate - HI (lo6 BTU/hr) 

(100) 60 Qstd Md 
F(100 + %EA) HI = 

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

-11- 
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APPENDIX A 

NOMENCLATURE 

2 
(in ) ,  Cross sectional area of nozzle 

(in2), Cross sectional area of stack 

(ft'), Cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

6 (scfd/lO RTU), 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) 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), Meastired 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 BTU), Specific emission rate 

(in H20), Velocity pressure 

(ft3/min), Actual stack volume flow rate 

Ift3/min), Stack volume flow rate at standard conditions 

-12- 



APPENPTX A 

?n 

TS 

T 
s td 

V 
lq 

'm 

s td 

std 

Std 

"m 

V 

VV 

V 
S 

Wt 

9 

(OR), Average dry gas meter temperature 

(OR), Average stack temperature 

(530 OR), Standard temperature 

(ml) , Liquid volume 

(ft ) ,  Sample volume measured by dry gas meter 

(ft ), Sample volume at standard conditions 

(ft ) ,  Total sample volume at standard conditions 

(ft ) ,  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 

3 
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ucation &Id - 
FILTER WEIGHTS 6- 6 TOTALS 

Filter Number 5570 I 

Final Weioht (g) --- - 

WASHINGS “OTALS 

I - Beaker Nurlher 

Volume (Acetone) 600 
Final Weight (9) /7c 9723 /75 57723 - 
Tare Weioht (9) /?.?w --- /dS, Y-ZZ5,  

TOTAL PARTICULATE CATCH 

Filter Final Weight 
ci;;kpJ ACETONE BLANK 

Lot Number 7s-IOcI 

Volume (ml) - 300 - - Filter Tare 2 Q b O  
Beaker Number 3 + Washings, Flnal Weight /75 y 7 2 3  

Final Weight (g) /J? 0 

Tare Weight (9) /d 9, ozgg - Corrected Blank 
- Beaker Tare (Washings) /ss’, 723  5 

I O U 5 6  - -- 
Blank Residue (9) I U O Z P  = Total Particulate (9) 7. r.322 __ - 
BLNJK CORRECTION = 

(vO1. Washings) X (Blank Residue) 
( Vol. Blank 

(300 ) 

IMPINGERS (1, 2, 3 )  SILICA GEL 

Final Volume (ml) 2 3 4  Final Weight (9) $51010 
w -- Initial Weight (9) - Initial Volume (200 ml) to 0 

Water Collected (ml) - 34- Moisture Collected (9) 10*0 

Total Water Collected (ml) 4-40 
‘These blocks will be blank if filter is weighed together with the washings. 

10-23-75 WOGR -15- 
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APPENEIX C 

MIALYTICAL DATA .5%w 
Id - IJ  - 7 7  Iab N o .  4024 

P l a n t  

FILTER WEIGHTS &!65- TOTALS 

F i l t e r  Number cs70 2 
F i n a l  Weight (9) * 

I-- - 

WASHINGS TOTALS 

B e a k e r  Nunher 

Volume ( A c e t o n e )  sod 
- 

F i n a l  Weight ( 9 )  /r3,8'' yz - / f 3 , B Z Y ' z  

T a r e  Weight (9) /7&mP --- 

TOTAL PARTICULATE CATCH 

F i l t e r  F i n a l  Weight 
.@"," ACETONE BLANK 

L o t  Number 7g-I 0 
B e a k e r  Number 3 + Washings, F i n a l  W e i g h t  / 8 3  I B z  yJ 
Volume (ml) 3 0 0  - - Fi l t e r  T a r e  A Q Y Z  
F i n a l  Weight ( 9 )  //E 0 3 / 7 - B e a k e r  T a r e  ( W a s h i n q s )  /76, / yJ 
T a r e  Weight (g) / t %  02 $7 - C o r r e c t e d  B l a n k  - I 0097 

# O O Z ~  = T o t a l  P a r t i c u l a t e  ( r ~ )  7 2/77 - -. B l a n k  Residue (9) 

BLANK CORRECTION = 

Washings) X ( B l a n k  Residue) 
( V o l .  B l a n k  ) 

( 300 ) 

IMPINGES (1, 2 ,  3)  SILICA GEL 

F i n a l  Volume (ml) 236 F i n a l  Weight (9) 
~ 

zero I n i t i a l  Weight (g)  -- ZOO - I n i t i a l  Volume (200  ml) 

Water C o l l e c t e d  (ml) - 3 6  Moisture C o l l e c t e d  (g) 

T o t a l  Water C o l l e c t e d  (ml) 4- 1.3 

*These  blocks w i l l  be b l a n k  if f i l t e r  is w e i g h e d  t o r J e t h e r  w i t h  t h e  washings. 

10-23-75 WOGR -16- 



APPEWIX C / t  -/ 2 - 77 

2-13 - 79 
ANALYTICAL DATA 

Lab No. 402 
9&9 

Plant 

Date I ‘/as/-,? 3 Run Number 

- Location 

TOTALS @e 6 FILTER WEIGHTS 

Filter Number 5C;703 
* Final Weight (9) I-- - 

WASHINGS “OTALS 

Beaker Nmher X N  - 
Volume (Acetone) -0 
Final Weiqht (9) /g9, 07% - /6-z 07?0 
Tare Weiqht (9) /6@d#!& 

ACETONE BLANK TOTAL PARTICULATE CATCH 

Lot Number Filter Final Weight * 

Beaker Number 3 + Washings, Final Weight 69.0 770 
- Filter Tare - Volume (ml) 30 0 

Final Weiqht (9) /6-% 03/ 7 - Beaker Tare (Washings) 160’ 7 7 3 r’ 
Tare Weight (9) ,/d‘% osg gv - Corrected Blank - ,0037 

,oo 5 8; = Total Particulate (9) 7.8 ,i- i-6- - Blank Residue (9) - -- 

BLANK CORRECTION = 

Washings) X (Blank Residue) 
( Vol. Blank 1 

IMPINGES (1, 2 ,  3)  SILICA GEL 

Final Volume (ml) 23 U Final Weight (9) 

W -- Initial Weight (9) - Initial volume (200 ml) 2d+ 

Water collected (ml) - 3 0  Moisture collected (9) 3,7 

‘These blocks will be blank if filter is weighed torjether with the washings. 

10-23-75 WOGR -17- 



APPENPIX C 

ANALYTICAL DATA 
/2 -/i - .7v 
/J-13- &w@ 79 Plant -E.$;% V M p t e G e  

tab NO. $/ 026 

Run Number lJ5 Date I \ l / t7/7$ 

- Location &(d (&‘I 

FILTER WEIGHTS R d  t TOTALS 

Filter Number 5rG6g 
Final Weiqht ( g )  t --- - 

WASHINGS “OTALS 

- Beaker Nurlher g 
Volume (Acetone) so0 
Final Weight ( g )  /8!% /5 /g  - /l?%/.C/B 
Tare Weiqht (9) /@#a?! --- / B  31 z Y3-f 

ACETONE BLANK 
L ‘ C L W  

TOTAL PARTICULATE CATCH 

Lot Number l i s i q  Filter Final Weight 

+ Washings, Final Weight /8% /5,’c? Beaker Number 3 
Volume (ml) 300 - - Filter Tare A 9 6 6  

Tare Weight (9) / ~ % ~ z ~ ~  - Corrected Blank - ,003s 
,0028 = Total Particulate (g) __ I4f5’27.7 

/ 

Final Weight (9) /6%,3 / 7 - Beaker Tare (Washings) /g 3 dZ93 3 

- -- Blank Residue (9) - 
BLANK CORRECTION = 

(vol’ Washings) X (Blank Residue) 
( Vol. Blank 1 

( 3O* ) x (,oozg) = , o o t B  
( 3 0 0  ) 

IMPINGERS (1, 2 ,  3 )  SILICA GEL 

Final Volume (ml) -349 Final Weight ( g )  209. e 
20d -- Initial volume (200 r n l )  2&- Initial Weight ( g )  

Water Collected (ml) - 14 Moisture collected ( g )  4.0 
~ 

Total Water Collected (ml) z€j*9 
‘These blocks will be blank if filter is weighed together with the washings. 
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k n  Number 2&- Date \ 77 

Location GO/$ I-U f - 
FILTER WEIGHTS !30+ 2 TOTALS 

Filter Number 

Final Weight (9) 
I-- - 

WASHINGS WTALS 

Beaker Nmher s - 

Final Weight (9) /sd: 880/ - /dg# L7mj 

Tare Weight (9) /#ZfX% / S B / Z 5 2 2  

volume (Acetone) 2- 

ACETONE BLANK MTAL PARTICULATE CATCH Ah& 
Lot Number 77~‘ro4 Filter Final Weight 

Beaker Number 3 + Washings, Final weight 168; Ego! 
Volume (ml) 3 0 0  - - Filter Tare A e 3  
Final Weight (g) /6,% 0 3 1  7 - Beaker Tare (Washinqs) /68, .z5zz 
Tare Weight (9) /6%0287 - Corrected Blank - , o U  2 3  

-??” .’ - .- ..-- 5 = Total Particulate (g) , - Blank Residue (9) , O O Z B  -. 

BLlWK CORRECTION = 

(vol. washings) X (Blank Residue) 
( Vol. Blank ) 

( zro ) x ( ,OOZY) = /Do23 
( 3 0 6  ) 

IMPINGERS (1, 2 ,  3)  SILICA GEL 

Final Volume (ml) 21 ’i Final Weight ( g )  2-06, 
200 -- Initial volume (ZOO ml) 2-00 - Initial Weight (g) 

Water Collected (ml) - Moisture Collected (9) a 0 
Total Water Collected (nl) 21 I 3 

“These blocks will be blank if filter is weighed toqether with the washings. 

10-23-75 WOGR -19- 
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APPENKIX C 
ANALYTICAL DATA 

< Lab No. /+oag 
Plant LAO, ;4+d-t.e 1 --&I f-, P* * &,& c 

Location G O l J  G I 1  

2=@ 

Run Number qk, Date i ! /zT[3? 

- 
TOTALS FILTER WEIGHTS 6w 3 

Filter Number 5566s 

I-- - Final Weight (9) 

WASHINGS "OTALS 

- Beaker Nurlber z 0 
Volume (Acetone) qfo 
Final Weight (g) / ~ 6 ~ 2 ~ ~  - /86,2?2 FY 
Tare Weight (9) /&m -7-7 7 

TOTAL PARTICULATE CATCH ACETONE RLANK 

Lot Number 7 7 S l O q  Filter Final Weight * 
Beaker Number 3 + Washings, Final Weight IF&-. 8zgy 

FL&W 

Volume (ml) 3 00 - - Filter Tare I 3 420 
Final Weight (9) /c% 0 3 / 7  

Tare Weight (9) /K$? o z p ,  9' - Corrected Blank 
Blank Residue (9) - 
BLANK CORRECTION = 

- Beaker Tare (Washinqs) /#x, 7 7 3 7 
I O 0  92 - - 

, 
8 O O Z Y  = Total Particulate (q) I ' f 3 /  5 - - 

(vO1. Washings) X (Blank Residue) 
( Vol. Blank ) 

INPINGERS (1, 2 ,  3 )  SILICA GEL 

Final Volume (ml) 215 Final Weight (9) .Zo? L 
zcro -- Initial Volume ( 2 0 0  ml) 2uL7 - Initial Weight (g) 

Water Collected (ml) - ' 4  Moisture Collected (g) 91 2- 
Total Water Collected (ml) L7,2 

"These blocks will be blank if filter is weighed torjether with the washings. 
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Preliminary Field Data 

I 

APPENDIX E 

Plant r, / 
- 

Date 2 7 & 79 
Port Location 

Nearest Disturbance: 

Before Port 5 Y 7 / 3  
After Port A z.7 0 

Y I 

I 

7 
I 

7 'Y ,/ 

1 

7 Y.? ; ' 

Sketch of stack or duct 
showing location of sampling 
ports 
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334" i 

I 
I 

.iminary F 

Sketch of stack or duct 
showing location of sampling 
ports 

'ield Data 

Nearest Disturbance : 

Point x of Distance 
Number Diameter From Near Wall 

AQ-104 2-21-70 WCGR 
-34- 
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APPENDIX F 

NOMOGRAPH DATA 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+2U°F),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 
~ 

STATIC PRESSURE IN STACK, in. Hg 

(P,_+0.073 x STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESSURE t- 
AVERAGE STACK TEMPERATURE. OF 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. $0 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

[ncTuAc NOZZLE DIAMETER. in. 

[ REFERENCE ~ p ,  in. H ~ O  

EPA (Dur) 234 
4/12 

-35- 



APPENDIX F 

. 

AVERAGE METER TEMPERATURE (AMBIENT+ M°F),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

(P,k0.073 x STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESSURE ' 

I AH@ 1 roOo4d, 
CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

B S  
Tmavg. &+m 

BWO 5- 
Pm '29: 30 

-lo& 
ps ( 2 9 . 7  

/Pm 1 ps 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE Ap, in. H20 

I 267 T 
Savg. 

I AVERAGE STACK TEMPERATURE, OF 

Apavg. o LO5 

spmax. 0% 

1-05 

0 325- 

EPA (Our) 234 
4;12 

-36- 
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, DKCWD : DRAFT/WP 

' d3006-4/971130 
03/30/92 1 

Emission Test Report p&F 4-)D 
Review Checklist 

TestID 

1 

A. Background Information - 
1. Facility name: &iC&ovff h?%C,?i? C a b .  

Location: G L , >  &&, fvd 

2. Source category: L(6tT&&t@/T h%6-r9E 

3 .  Test date: / / L T - - t 8 ,  0 7 9  

-. Emissions tested 

Process process ID unc~ntrolled hnyued APCD (controlled emissions only) 

A d  A V J *&C Z's-L 

p i  7- 4. Test sponsor: 

5. Testing contractor: /bC D W  
6 .  Purpose of test: cafih/ I.p?rcc 

I. Pollutants measured 
- 

@ PM-10 co SO2 *ox voc Pb co2 
Others (list) : 

8 .  Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution control systems at the facility. Identify 
process tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC systems with letters 
from end of alphabet (V, W, X, etc.) . Al,so identify test 
locations with Arabic numerals (1,2,3, ... ) .  Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 



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.) 



.f 

DRAFT/WP ,I 

d3006-4/971130 
03/30/92 3 

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: 
(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. 

Basis for data: 



DRAFT/WP 
d3 00 6 - 4 /9  7113 0 
03/30/92 4 

C. Air Pollution Control Systems Tested 

1. For each air pollution control system pollution control 
system identified in A . 8 ,  note the following 

. 

I I II IManufacturer I Model No. II'" lSpeofApCD 

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 
techr?iqLes as 7.qell as the reEoval techniques !use a 
separate page if necessary) 



* DFAFT/WP 4 

d3006-4/971130 
03/30/92 5 

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



DRAFT/WP 

03/30/92 6 
d3006-4/971130 

Test location 

Reference1 
conditional Deviations 

Pollutant S & A method method noted 

YIN YIN 
YIN 
YIN 
YIN 
YIN 
YIN 
YIN 
YIN 

YIN 
YIN 
YIN 
YIN 
YIN 
YIN 
YIN 

YIN 
YIN 
YIN 
YIN 

1 I I II I I I YIN i YIN II 

YJN 
YJN 
YIN 
YIN 

YIN 
YIN 
YIN 
YIN 

II YIN 
YIN 
YJN 
YIN 

II I YIN I YIN II 
YIN 
YIN 
YIN 

YIN 
YIN 
YJN 

YIN 
YIN 
YIN 
Y N  -. 

YIN 
YJN 
YJN 
YIN 



’ DRAFT/WP .I 

d3006-4/971130 
03/30/92 7 

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. 

. .  

. .  . . 

. .  
. .  .. - 



DRAFT/WP 
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E. Emission Data Documentation 

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

II I I I Values reported 

IVIOISL- I I I I I 
oxygen 
Volumetric flow. actual I ! 1 I I 
Volumetric flow, standard I I 
Percent isokinetic I I I I 
Pollutant concentration: 

I I I I I 



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. 



DRAFT/WP -! . c 

d3006-4/971130 
03/30/92 11 

4. Tabulate emission factors 

b3006-4/971130 
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ATTACHMENT A 
APCD P-TERS 

~ 

Type of 
APCD 

Fabric €iter 

ESP 

Venturi (or other high 
energy) scrubber 

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 
U G  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 




