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INTRODUCTION AND PROCESS DESCRIPTION 

On July 21, 1982, a series of three (3 )  particulate emission tests 

weEconducted on the Tunnel Kiln TK-29 discharges located in Kingsport, 

Tennessee. 
approximately 9' x 9'. Cars are inserted on a regular basis into a long, 
continuous-fired tunnel kiln. 

This provides a constant moving mass inside the kiln. Cars are pushed 
through the kiln at a slow, methodical pace requiring almost three (3) days 

for the complete travel. By means of a coal firing process, heat is increased 
in each chamber until the total firing is complete. As the car continues 
through the kiln from the main firing zone the temperatures are reduced to 

provide necessary cooling. 

Baghouse #9MW50. 

Individual bricks are formed and stacked into kiln cars measuring 

As one car is discharged another is inserted. 

The control device used was a CE Preheater 

Immediately after the previous test series, another series of two (2) 

tests were conducted on the coal crushing stack. These tests were con- 

ducted under slightly abnormal conditions (ie longer grinding time and 
greater frequency) as can be seen from the circle graphs found on pages 
The control device for this operation is a Carter-Day Baghouse #48RF8. 

The following companies were represented: 

Mr. Walt Banyas 

Mr. Gary McGinnis 

General Shale Product Corporation 

General Shale Product Corporation 

. Mr. B. Archer General Shale Product Corporation 
Mr. Bob Peoples General Shale Product Corporation 

Mr. Tupili Reddy Tennessee Air Pollution Control Division 
Mr. Thomas Issacs Tennessee Air Pollution Control Division 

Mr. Ronnie Crigger Tennessee Air Pollution Control Division 
Mr. Tom Lotz Guardian Systems, tnc. 

Mr. Bill McKinney Guardian Systems, tnc. 





SUMMARY OF TEST RESULTS 

The following is a table of the Particulate Emissions during the 
two test series process weights were provided by General Shale Production 
Corporation. 
Test # 1 2 3 Average 

(See pages 5 1  & 52) 

Process Weight 
ton/hr. 

11.8 11.8 11.8 11.8 

Paritculate Emission 
Rate, lbslhr from TK-29 0.47 0.35 0.37 0.40 

Particulate Emission Rate, -- lbs/hr. from Coal Crusher 0.12 0.20 0.16 

\ 
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111. SAMPLING AND ANALYTICAL PROCEDURES 

General 
All sampling and analytical procedures for determination of the part- 

iculate emissions from this source were conducted in strict adherence with 
the Code of Federal Regulations, Title. 4 0 ,  Part 6 0 ,  Appendix A, Methods 1-5 

as amended, and the Tennessee Air Polution Control Regulations. 
Preliminary measurements were made of the stack to determine the number 

of sampling points according to Method 1. 

two points, sixteen points on two diameters. 

at 30 points in a 5x6 matrix. (See figures 1 and 2 )  

two minutes. 
content, and stack gas dry molecular weight were determined to select the 

proper nozzle size for isokinetic sampling. A TI55-I1 was used to set the 

flow rate through the meter box. 
to the orifice as outlined in Method 5. 
manufactured by Research Appliance Corporation and was properly calibrated 

before these tests. (See Calibration) 

Sampling Techniques 

The tunnel kiln required thirty 

The coal crusher was sampled 
Each point was sampled 

Stack temperature, pressure, range of velocity heads, moisture 

The meter box was leak checked from the pump 

The equipment used in this test was 

The particulate determinations were made by utilizing the sample train 

in Figure 3. 
lines were performed as outlined in Method 5 and were recorded on the data 
sheets. 
and was also recorded on the data sheets. 

Initial and final leak checks of the sampling system and pitot 

The nozzle was calibrated before and after each test using a micrometer 

The gases were drawn through a stainless steel nozzle attached to a heated 

glass lined probe. 

obtain an exit temperature of 248 25 OF. (See Calibrations) 'Lhe gases m e n  
pass through a glass fiber filter (Gelman, Class A) of 0.3 micron retention 

to remove particulate matter. 

248 + 25 OF. 
data sheets. 

The probe heater was maintained at the proper setting to 

The filter was maintained at a temperature of 

The sample box temperatures were recorded at each point on the - 

The gases then pass through a condenser placed in an ice bath to maintain 
a maximum exit temperature of 68 OF. 
?2c= ~55::~. ~ 5 e - z l o ~ ~  thPi ~ 3 . 9 ~  thrniich a ye-weighed drying column filled 

with indicating silica gel to remove any remaining moisture. The clean and 

cool gases then enter the meter box where the gas flow and temperature were 

measured.' 
Fyrite gas analyzers. 

Each acetone wash from the nozzle and probe was combined and placed in a 

This temperature was also recorded on the 

Gas analysis for C02 and 02 was determined for each test by using 
Particulate catches were placed in sealed petri dishes. 

\ 
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sealed container. For  these tests an acetone blank of approximately 300 
milliliters was placed in a sealed container. These containers were kept in 

a locked box and were transported to the laboratory for analysis. 

Analysis 

The filters (Gelman, Class A ,  without organic binder, minimum 99.9% 

retention for particles 0.3 microns as determined by DOP tests) were prepared 
f o r  the field test by desiccating at 68 - + 10 OF and ambient pressure for 24 

hours and weighing at intervals of at least six (6) hours to a constant weight 
(less than 0.5 milligrams change from previous reading). Upon return to the 

laboratory, the filters were subjected to the same procedures as outlined above. 

The weights were recorded in a bound laboratory book and transferred t o  the 

laboratory report sheets in this report. During each weighing the filter was 
exposed to the laboratory atmosphere for no more than two ( 2 )  minutes and a 

relative humidity of less than fifty percent ( 5 0 % ) .  

The acetone washes and blank for the group of tests were evaporated t o  

dryness in tared glass beakers. They were then desiccated for twenty f o u r  (24) 

hours and weighed t o  a constant weight. 
The moisture content for each test was determined by measuring the amount 

of increased water collected in the impingers and the increase in weight of the 
silica gel. These weights were combined to give the total amount of water 

collected. Mr. Tom Lotz was responsible for the collection, transportation, 
and analysis of the samples recovered during the series of tests. 



k-- 3'-  

0 

f ..' 
3 

/ 

Not to Scale 

SAMPLE POINT LOCATION 
AND 

STACK BREECHING DIATRAM 
TUNNEL KILN NO. 29 

GENERAL SHALE PRODUCT CORPORATION 
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GENERAL SHALE PRODUCT CORPORATION 
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N O M E N C L A T U R E  

ACF - A c t u a l  C u b i c  F e e t  

A C F M  - A c t u a l  C u b i c  F e e t  p e r  m i n u t e  

A C M  - A c t u a l  C u b i c  Meters 

ACMS - A c t u a l  C u b i c  M e t e r s  p e r  s e c o n d  

An - Cross s e c t i o n a l  a r e a  of n o z z l e ,  ( f t  ) 

As - Area o f  S t a c k ,  ( f t  ) 

2 

2 

B w s  - W a t e r  v a p o r  i n  t h e  g a s  s t r eam,  p r o p o r t i o n  by volume 
( d i m e n s i o n l e s s )  

Ca - A c e t o n e  b l a n k  r e s i d u e  c o n c e n t r a t i o n ,  mg/g 

‘a 

CFM - C u b i c  f e e t  p e r  m i n u t e  

Cp - P i t o t  t u b e  c o e f f i c i e n t ,  ( d i m e n s i o n l e s s )  

- P a r t i c u l a t e  C o n c e n t r a t i o n ,  ACF 

- P a r t i c u l a t e  C o n c e n t r a t i o n ,  g r a i n s / D S C F  
c S  

Cso2 - C o n c e n t r a t i o n  o f  s u l f u r  d i o x i d e  
t o  s t a n d a r d  c o n d i t i o n s ,  lb/DSCF 

‘12 g r a i n s / D S C F  

C 5 0  - P a r t i c u l a t e  c o n c e n t r a t i o n  ( c s  a d j u s t e d  t o  50% e x c e s s  a i r  

DSCF - D r y  S t a n d a r d  C u b i c  F e e t  

DSCFM - Dry S t a n d a r d  C u b i c  F e e t  p e r  m i n u t e  

DSCM - Dry  S t a n d a r d  C u b i c  M e t e r s  

DSCMS - Dry S t a n d a r d  C u b i c  M e t e r s  p e r  s e c o n d  

E A  - E x c e s s  A i r ,  46 

I - I s o k i n e t i c  S a m p l i n g ,  46 

K m  - O r i f i c e  C o r r e c t i o n  F a c t o r ,  ( d i m e n s i o n l e s s )  

Kp - P i t o t  t u b e  c o n s t a n t ,  8 5 . 4 9  ( l b / l b - m o l e ) ( i n .  Hg) 1 / 2  

( d r y  b a s i s )  c o r r e c t e d  

- P a r t i c u l a t e  c o n c e n t r a t i o n  ( c  a d j u s t e d  t o  1 2 %  e x c e s s  a i r  
S 

g r a i n s / D S C F  

3 ( O R )  ( i n .  H ~ O )  r 
-16- GUARDIAN SYSTEMS 1°C 
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N O M E N C L A T U R E  - c o n t i n u e d  

La - Maximum a c c e p t a b l e  l e a k a g e  r a t e  f o r  e i t h e r  a p r e t e s t  
l e a k  c h e c k  o r  f o r . a . l e a k  c h e c k  f o l l o w i n g  a c o m p o n e n t  
c h a n g e ;  e q u a l  t o  0 . 0 2  CFM o r  4 p e r c e n t  o f  t h e  a v e r a g e  
s a m p l i n g  r a t e ,  w h i c h e v e r  i s  l e s s .  

L i  - I n d i v i d u a l  l e a k a g e  r a t e  o b s e r v e d  d u r i n g  t h e  l e a k  c h e c k  
c o n d u c t e d  p r i o r  t o  t h e  r l i t h r l  c o m p o n e n t  c h a n g e  
( i  = 1 , 2 , 3 , .  . .?I) ,  CFM. 

Lp - Leakage r a t e  o b s e r v e d  d u r i n g  t h e  p o s t  t e s t  l e a k  c h e c k ,  
f t 3 / m i n .  (c fm) . .  

Ma - Mass o f  r e s i d u e  o f  a c e t o n e  a f t e r  e . v a p o r a t i o n ,  mg. 

Md - M o l e c u l a r  w e i g h t  o f  s t a c k  g a s ;  d r y  b a s i s ,  l b / l b - m o l e .  

Mn - T o t a l  amoun t  o f  p a r t i c u l a t e  mat te r  c o l l e c t e d ,  mg. 

Ms - M o l e c u l a r  w e i g h t  of s t a c k  g a s ;  we t  b a s i s ,  l b / l b - m o l e  

Mw - M o l e c u l a r  w e i g h t  of w a t e r ,  18 .0  g / g - m o l e  ( 1 8 . 0 1  l b / l b - m o l e )  

AP - V e l o c i t y  h e a d  of  s t a c k  g a s ,  i n .  H20 

P a  - D e n s i t y  o f  a c e t o n e ,  m g / m l  

P b a r  - B a r o m e t r i c  p r e s s u r e  a t  t h e  s a m p l i n g  s i t e ,  i n .  Hg 

Pg - S t a c k  s t a t i c  p r e s s u r e ,  i n .  H20 

Pm - M e t e r  p r e s s u r e ,  i n .  Hg 

PMR - P a r t i c u l a t e  Mass R a t e ,  l b s  p e r  h o u r  

P s  - A b s o l u t e  s t a c k  p r e s s u r e ,  i n .  Hg 

P s t d  - S t a n d a r d  a b s o l u t e  p r e s s u r e ,  2 9 . 9 2  i n .  Hg 

Pw - D e n s i t y  o f  w a t e r ,  0 . 9 9 8 2  g / m l  ( 0 . 0 0 2 2 0 1  l b / m l )  

Qa - V o l u m e t r i c  f l o w  r a t e ,  ACFM 

12s - V o l u m e t r i c  f l o w  r a t e ,  DSCFM 

R - I d e a l  g a s  c o n s t a n t  0 . 0 6 2 3 6  m m  Hg - m / K-g-mole 
3 0  

( 2 1 . 8 5  i n .  Hg- f t  3 6  / R-1b-mole )  

SCF - S t a n d a r d  C u b i c  F o o t  

t a  - Ambien t  T e m p e r a t u r e ,  F 

t m  - A v e r a g e  T e m p e r a t u r e  of  m e t e r ,  F 

t s  - A v e r a g e  T e m p e r a t u r e  o f  s t a c k ,  OF 

0 

0 
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NOMENCLATURE - c o n t i n u e d  

t s t d  - S t a n d a r d  T e m p e r a t u r e ,  68'F 

N O T E :  C a p i t a l  " T "  d e n o t e s  d e g r e e s  R a n k i n  

Va - Volume o f  a c e t o n e  b l a n k ,  m l  

V a w  - Volume o f  a c e t o n e  u s e d  i n  w a s h ,  m l  

Vlc - T o t a l  vo lume  o f  l i q u i d  c o l l e c t e d  i n  c o n d e n s e r  and  s i l i c a  
g e l ,  m l  

V m  - Volume o f  g a s  s a m p l e ,  a s  m e a s u r e d  by t h e  d r y  g a s  meter ,  ACF 

Vmc - Volume o f  gas  s a m p l e ,  c o r r e c t e d  f o r  l e a k ,  ACF 

V m ( s t d )  - Volume of  g a s  s a m p l e  m e a s u r e d  b y  t h e  d r y  g a s  meter ,  
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

Vn - Volume c o l l e c t e d  a t  s t a c k  c o n d i t i o n s  t h r o u g h  n o z z l e ,  ACF 

V s  - A v e r a g e  s t a c k  g a s  v e l o c i t y ,  f t / s e c .  

V w ( s t d )  - Volume o f  water i n  t h e  g a s  s a m p l e ,  c o r r e c t e d  t o  
s t a n d a r d  c o n d i t i o n s ,  SCF 

Wa - W e i g h t  o f  r e s i d u e  i n  a c e t o n e  w a s h ,  mg 

Y - Dry g a s  meter c a l i b r a t i o n  f a c t o r ,  ( d i m e n s i o n l e s s )  

A H  - A v e r a g e  p r e s s u r e  d i f f e r e n t i a l  a c r o s s  t h e  c a l i b r a t e d  o r i f i c e ,  
i n .  H20 

- V a l u e  o f  A H  m e a s u r e d  f o r  a s p e c i f i c  o r i f i c e  when o p e r a t e d  
u n d e r  t h e  f o l l o w i g g  c o n d i t i o n s :  
( M . W .  = 2 9 )  a t  6 8  F ,  2 9 . 9 2  i n .  Hg. 

0 .75  cfm o,f d r y  a i r  

G -  A v e r a g e  o f  t h e  s q u a r e  r o o t s  o f  t h e  v e l o c i t y  p r e s s u r e ,  
i n .  H20 

0 - T o t a l  s a m p l i n g  t i m e ,  m i n .  

0 ,  - S a m p l i n g  t i m e  i n t e r v a l  f r o m  t h e  b e g i n n i n g  o f  a r u n  

0 .  - S a m p l i n g  t ime i n t e r v a l  b e t w e e n  two s u c c e s s i v e  componen t  

u n t i l  t h e  f i r s t  componen t  c h a n g e ,  min. 

c h a n g e s ,  b e g i n n i n g  w i t h  t h e  i n t e r v a l  b e t w e e n  t h e  f i r s t  
a n d  s e c o n d  c h a n g e s ,  m i n .  

0p  - S a m p l i n g  t ime i n t e r v a l  f r o m  t h e  f i n a l  ( n t h )  componen t  
c h a n g e  u n t i l  t h e  e n d  of  t h e  s a m p l i n g  r u n ,  m i n .  

% C 0 2 ,  % 0 2 ,  % N 2 ,  % C O  - Number p e r c e n t  ( 9 6 )  by vo lume  ( d r y  b a s i s )  
o f  e a c h  compound i n  t h e  s t a c k  g a s .  



L 
L 

/ 

EQUATIONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

0. 

9 .  

10. 

1 1 .  

12. 

13. 

14. 

p g  bar +- 

13.6 
P -  = P 
S 

- 
+ A H  
13.6 

'm 'bar  

= VmY ( T s t d  
' m ( s t d )  Tm 

V w ( s t d )  = 0.04707 V l c  

P b a r  + A H  
13.6 

J L P s t d  

) (  520 
TS 29.92 

Q s  = Qa ( 1 - Bws) ( 

c 1 

(Mn/Vmstd )  

E A  ;[ %02 - 0.5 %CO ] . 100 
0.264 %1J5 (%02 - 0.5 % c o )  

c S  

1 '50 = 
(1.5)(%02) - 0.133(%N2) - 0.75 (%CO) 

21 

12 c12 = c s  
% co2 

-[I 

1 
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.' . 

E Q U A T I O N S  - c o n t i n u e d  

1 5 .  PMR = (cs)(Qs) ( 7 o o o  6 o  ) 

1 

= Ts 'n - 
p s  

1 6 .  

1 7 .  'a = ( 0 . 0 1 5 4 ) ( M n ) .  / V n  

l a .  I = 100  v n  
6 0  0 v s  An 

1 9  

20  

= v m  - ( L p  - L a )  0 vmc 

Wa = Ca V a w  pa 



. .  TENNESSEE AIR POLLUTION CONTROL DIVLSION 
SOURCE SAMPLING SECTION 

S o u r c e  Sampling O b s e r v a t i o n  R e p o r t  S h e e t  ( P a r t i c u l a t e s )  

R e f .  NO. 82 - U d O z b  
- .  ~ 2 . '  - a s  I .  

L) -/? i,. 7 .  '2 
' T e s t  C o n d u c t e d  by b:.);, r d i o  r. S , .: .ir-.j: 

O b s e r v e r  sc a c5 

i Date 7- a / - - i j r  Time Test O b s e r v e d  9 . lU /  - i /  , ' / L  

THIS REPORT SHEET IS AN EVALUATION OF SAMPLING PROCEDURES CONDUCTED AT THE ABOVE 
MENTIONED SITE. THIS EVALUATION COVERS ONLY GFNERAL ITEMS OBVIOUS To THE OBSERVER. 
THIS WES NOT I N  ANY WAY IMPLY THAT ALL TEST PROCEDURES ARE ACCURATE OR THAT THE TEST 
REPORT WILL BE ACCEPTED BY THE TAPCD. EVEN 'IBOUGH THE FIELD PROCEDURE MAY BE ACCEPTABLE, 
INFORMATION PRESENTED I N  THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPTABLE. 'IBIS 
REPORT APPLIES ONLY TO THE TESTS ACTUALLY OBSERVED BY 'IBE TAPCD OBSERVER. 

' a 
PRELIMINARY DETERMINATIONS SAMPLING TRAIN 

J z 
z 

B a s i c  C o n s t r u c t i o n  
Probe D e s i g n  
Nozzle  C o n d i t i o n  

F i l t e r  
C o r r e c t  amt. H 2 0  a n d ,  

J 
Pi to t  C o n d i t i o n  J - 

S a m p l i n g  L o c a t i o n  
Number of sample p o i n t s  

Method of moisture determination 
velocity t r a v e r s e  -7 

-7 - ' SAMPLING 

f L e a k  c h e c k :  p r e t e s t  ( spec i fy  
S i l i c a  G e l  i n  i m p i n g e r s  && 

TRAIN BREAK-DOWN post tes t  (specify-) - 
Probe t ip-or ien ta t ion  
F i l t e r  h e a t e d  to minimum temp. 

~ T i m e  sampled each p o i n t  
A c c u r a t e l y  monitored t r a i n  temps. 
I n i t i a l  readings recorded 
R e a d i n g s  recorded i f  t r a i n  s h u t  down 

Probe mved so as to  n o t  lose material - *A' 

Probe w a s h e d  and b r u s h e d  
Acceptable c o n t a i n e r  t o  store. w a s h i n g s  
R e a g e n t  grade acetone used - 
B l a n k  of s o l u t i o n s  t a k e n  
T r a i n  re-set acceptably .- F i n a l  r e a d i n g s  recorded_ 

Gas a n a l y s i s  (specify ~ ~ , , ~ , f s  
- 

- 
'. . .  ,, .,. CALIBRATION 

.. ~ . \  [: PROCESS INFORMATION '. ' 

[,.:,Observer 
J 

\?. \ Proper cal ibrat ion data  
J I .  ' E n g i n e e r  P r e s e n t  mame Zpi / t .  ,#c&u !),.'.)\ avai lab le  a t  s i te  

..I > 
' .  . .,  

0 I ' t  

2 A' ,:$' 
',Pretest Agreement :.;:;\ ', '> 

o r i g i n a l  t o  observer; copy to team leader 

- /  ,' -7 ., r ,. ,. 

Team Leade- ,:e. . -..I t. 

(to bmit ted w i t h  test  report) 

Ti /' 
I .  i 

PH-9463 I 
L 

A P C  8/79 

-21- 



INSIDE OF FAR WALLTD 
yo // P. . OUTSIDE OF NIPPLE, (DISTANCE A) 

& *  

OUTSIDE OF NIPPLE, (DISTANCE E) f. STACK IO. (DISTANCE A -  DISTANCE B) 

INSIDE OF NEAR WALL TO '' 
36 " 

NEAREST UPSTREAM DISTURBANCE 

NEAREST DOWNSTREAM DISTURBANCE Is' 
61 

OPERATOR L67L / p  -,,, 
I 

\ 

TRAVERSE POINT LOCATION FOR CIRCULAR 
OR RECTANGULAR DUCTS 

GUARD IAN SYSTEM S 

PLANT G Q u f i  She1 e 

R e 1  0 1 Efh SCF..~ South 
.Irmlnfah.m. Alobomr = O R 0 9  
e o o 1 e 7 e . 1 ~ ~ 0  

DATE 7/ - / a t  
SAMPLING LOCATION ( K . 2  9 

e5- 
SCHEMATIC OF SAMPLING LOCATION 

PRODUCT OF TRAVERSE POINT LOCATION 
COLUMNS 2 AND 3 

(TO NEAREST 0.1 INCH) 
FROM OUTSIDE OF NIPPLE 
(SUM OF COLUMNS 4 & 51 OF STACK 1.0. 

t -22- 



I I - 

I - I  
I I 

-- 

I I 
1 -,y, 

t t 
I 
I I 
I 

I 

1 

., : p I 

1 
I r - '  I 4 * A V E Z X E  

I - ! 1 ,776 I I I 



FIELD DATA SHEET 

P L A N T  G d  L E .  R V N  ..L GUARDIAN. SYSTEMSIwc. 
P S l  0 '1 S C h  Stroot South 
Blrmlnahrm. A1.b.m. SOPOS 

k 
m e f C T L - L S  ' DATE 7 / L / / f L  

Meter Box No. 

Probe H t r .  S a t  

- 2 4 -  '- G - l  

~~~ 



FIELD DATA SHEET 

/2// 
GUARD IAN. SYSTEMS 1115. j 
P e l  0 'l B C h  0 C n . t  South 

R06/B79-1 BOO 

PLANT GS %-z? 

0ARO. PRES. "'a TIME % / - M a 7  
[ LOCATION $7& D A T E  d=2 efrmfnghrm. Alrbrrnr S5R09 

S a r n ~ l e  00" NO.. 

Meter Box NO. 

Probe H f r .  Sef 

Ambient Temp. 

G.1 -25- 



1; FIELD DATA SHEET 



I 

FIELD DATA SHEET 

GUARDIAN SYS1EMSi.c. a: PLANT d R U N L  2 

Probe Liner 

Probe H f r .  S a t  

Ambient T e m p  

-27- 



FIELD DATA SHEET 
\ 

GUARDIAN SYSTEMS iwc. 

METER VELOCITY A C U U M  STATIC PRESSURE "HZ0 
'RESSURE PRESSURE R , F U R  J, i, 

H20 "H2o Ha 
PROBE T I P  SIZE 

Probe Liner 

Probe H t r .  SST 



i ', FIELD DATA SHEET 

GUAR ID I A N  SY S?€ fi S 
R e 1  0 18th 6fc.-t South 
mlrmlmmhmrn,  Alqbmrnr S 6 R O S  

P L A N T  UGc,q&&&A R u N r L  

DATE 7 / 1 [ , / f  ?/ 
ROS/S'IB.~ e60 

Sm-vc 7f r L°CAT'oN BARD. PRES. 36- Ld . 1316-  iY fb  

M e l s r  Box NO. 

Meter AH@ & 

Probe Liner 

Probe H t r .  Set 



.. - 

BLANK ANALYTICAL DATA 

Sample location TL-rs 4 P ? L  /?p_uc&L 

Type of blank Ace7i.m~ 
Relative humidity d2b 

Liquid level at mark and container sealed 

Density of blank (pa) , 76J- g / m l  

Blank volume (Val f a  6 m l  

Date and time of wt. &.L,$L 

Date and time of wt. %HL 

LI 

9 ' 2 ~ 4 % ~  Gross wt. f- mg 

Gross wt.SL%!7 rng 

Average gross wt.k%%. 7 mg 
Tare wt .#.ZqjPJ- mg 

Weight of blank (ma) /. 2 mg 

9-'*3 & 

Note: In no case shall a blank residue greater than (0.01 
mg/g) or 0.001% of the weight of blank used be subtracted 
from the sample weight. 

-. Remarks: 

--- 
Signature of analyst - U 
Signature of reviewer 

\ 
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1, .: 
I 
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1 
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i 
1 

h 
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METHOD 5 

PARTICULATE SAYPLE RECOVERY AND INTEGRITY SHEET 

Plant: eAtw rU  7 L - c ~  Sample date: 7/2//i 
Sample location: 57 Leak Run no. : /- 
Sample recovery person: /d L / / . . . s t ; y . r /  Recovery date: 7/q/kZ 
Filter (s) no. : 7-/r 

MOISTURE 

Impi ng er s Silica gel 
Final volume (wt) 70 ml (gm) Final wt. *-a 
Initial volume (wt) 0 ml(grm) Initial wt. &y 
xet volume (wt) 7a ml(gm) Net ut. F.L 

Total moisture 79. L 
Color of silica gel ,-a LA& 
Description of impinger water PCPR/~. 

RECOVERED SAVPLE 

Filter container no. A#/ sealed J 
Description of particulate on filter 5 / 5 A r ~ ,  c,/ crC3Je&. &* 

A , L 7 P  
, /  

Liquid level 

Liquid level 

Acetone rinse 
container no. 
hcetone blank 
container no. 

marked L 
L/ B L h L  marked 

Sanples stored and locked 4 
Rernarks: 

~~ ~~ 

Date of laboratory custody && 
Laboratory personnel taking custody b72, 

- Remarks : 

\ 
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-- 
Sample 
type 

Acetone rinse 
filter(s) 

\ 
GUARDIAN SYSTEMS Inc I 

G5 -32- 

I 
- 

Sample Liquid level marked 
identifiable and/or container sealed 

v v 

/ c 



<. ' I 
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t 
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-- 
METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant: (y Sample date: 7/ t / / /62  
Sample location: qm TC-L~ Run no.: z 
Sample recovery person: &7&/%t$&& Recovery date: 7/2//8.~ 
Filter ( 5 )  no.: 7- /3 

/ 

MOISTURE 

Impinges s Silica gel 
Final volume (wt) ml(gm) Final Ut. 
Initial volume ( w t )  2 m l ( q m )  Initial wt. 5i&.f7 
&et volume (wt) s -  ml (gm) Net wt. z/./? 

Total moisture ?/,/ 
Color of silica gel A l b ! @  

Description of impinger water (?Cf&L 

RECOVERED SLYPLE 
Filter container no. sealed J 
Description of particulate on filter f2"..l? u) 

v Liquid level 
marked 
Liquid level 

Acetone rinse 
container no. 
ketone blank 
container no. marked 
Samples stored and locked L/ 
Remarks : 

Cate of laboratory custody r/& 

Remarks : - 
Laboratory personnel taking custody LJ7L 

L 
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Sample 
type 

Acetone rinse 
filter (s) 

Acetone rinse volume (Vaw) 2 3 2  ml 
Acetone blank residue concentration (Ca) 0 . 0 0  38 mg/q 
Wa = Ca Vaw pa = ( O M )  e32 ) ( ,7b-)  = 6. 7 mg 
Date and time of wt ~ / Z L L / ~ L  ~ . ' L L &  Gross wt F0157.Y m9 
Date and time of wt 7/2>/ J - ~  9.1+,& GKOSS wt S ~ / 9 1 . c /  mg 

Average gross wt f i i F i ! f  mg 
Tare wt 9 0 / 5 /  7 mg 

Less acetone blank wt (Wa) - 6 .  7 mg 
Weight of particulate in acetone rinse K O  mg 

FiIter(s1 container no. 
Date and time of wt 7/ Z G / ~ L  GKOSS wt Zf/c.5' mg 
Date and time of wt 7/27/ fL 9.'k& Gross Wt LyL3-  m9 

Average gross wt 2 Y L .  5- m9 
Tare wt t z c 7  mg 

Weight of particulate on filter(s) 3. / m9 
Weight of particulate in acetone rinse c o  mg 

Total weight of particulate r.f mg 
Note: In no case shall a blank residue greater than (.01 mg/g) or 
.001$ of the weight of acetone used be subtracted from the Sample 
we i q h t . 

Sample Liquid level marked 
identifiable and/or container sealed 

w L 

J d 

Remarks : 

Signature of analyst 
Signature of reviewer 

\ 
GUARDIAN SYSTEMS Inc 

- 3 4 -  0 5  



METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

Sample location: - 7 5  J24-4 Run no.: 3 
Sample recovery person: ( . f 7 z , f i  < , c , 4 ,  Recovery date: 7/z,)fi?, 
Filter(s) no.: - I J 

MOISTURE 

Impingers Silica gel 
Final volume (wt) s z  ml(gm) Final wt. 
Initial volume (wt) c9 ml(gm) Initial wt. ~ 

Net volume (wt) & ml(gm) Net wt. __ 

Color of silica gel /I I 

Total moisture 5-2, 7g 
Description of impinger water t / (>jr/ 

I 

RECOVERED SAKPLE 

Filter container no. / - irz sealed / 
Description of particulate on filter cd 

d 
Liquid level 
marked 

Acetone rinse 
container no. 
Acetone blank Liquid level 
container no. 
Samples stored and locked 

L/ 3ked 
Remarks: 

Date of laboratory custody @F 
Laboratory personnel taking custody (>7+ 

- Remarks: 

-35- GUARDIAN SYSTEMS Inc -35- GUARDIAN SYSTEMS Inc 



-- 
Sample Sample 
type identifiable 

filter(s) d 

Y Acetone rinse 

Weight of particulate in acetone rinse 6. a mg 
Total weight of particulate 6 . 3 -  mq 

Note: In no case shall a blank residue greater than (.01 mg/g) or 
.001% of the weight of acetone used be subtracted from the sample 
we?qht. 
Remarks : 

, n 

Signature of analyst 0- A?& 
Signature of reviewer 

Liquid level marked 
and/or container sealed 
* 
u 

\ 
-36- GUARDIAN SYSTEMS Inc 
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TENNESSEE AIR POLLUTION CONTROL DIVISION 
SOURCE SAMPLING SECTION 

Source  Sampling O b s e r v a t i o n  Report S h e e t  ( P a r t i c u l a t e s )  

Ref. No. 82. tido 3 6 
ncal D r i n d ~  r ti, I- .J\e 

[ company 
, Source  I.D. 

6 enera I Sk le  

' T e s t  Conducted by CitJcrr4:cr .  , 
-Observer  l > y r  G < 7%?#; 5 
Run Number Observed -I 

Person i n  Charge of T e s t  /<I- Z,>4T  I 5. 
L - 

3 ' 1  Date 7 - 1 1  - 7 2  Time T e s t  Observed 4:.37- 7:33 

THIS REPORT SHEET I S  AN EVALUATION OF SAMPLING PROCEDURES CONDUCTED AT THE ABOVE 
'I MENTIONED SITE. 'IRIS EVALUATION COVERS ONLY GENERAL ITEMS OBVIOUS TU THE OBSERVER. 

THIS DOES NOT I N  ANY WAY IMPLY THAT ALL TEST PROCEDURES ARE ACCURATE OR THAT THE TEST 
REPORT WILL BE ACCEPTED BY THE TAPCD. EVEN THOUGH THE FIELD PROCEDURE MAY BE ACCEPTABLE, I INFODRMATION PRESENTED I N  THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPTABLE.. ?HIS 
REPORT APPLIES ONLY TO ?HE TESTS ACTUALLY OBSERVED BY 'IHE TAPCD OBSERVER. 

1: PRELIMINARY DETERMINATIONS SAMPLING - TRAIN 

Basic C o n s t r u c t i o n  - J 
Probe  Design . 
Nozzle Condi t ion  -.dl 

Method of m o i s t u r e  d e t e r m i n a t i o n  J P i t o t  Condi t ion  J 

Sampling Locat ion  2 
Number of sample p o i n t s  J 
V e l o c i t y  t r a v e r s e  */ 

/ - F i l t e r  
Correct amt. A20 and 

S i l i c a  G e l  I n  impingers  
'' SAMPLING 

{; Leak check: p r e t e s t  ( s p e c i f y  Lids J 
T R A I N  BREAK-DOWN post t e s t  (specify%& J - 
Probe moved so as t o  n o t  lose material --' 

Acceptable  c o n t a i n e r  t o  store washings J 
Reagent  grade  ace tone  used 
Blank o f  s o l u t i o n s  taken  

Probe washed and brushed L/" 

Probe t i p  o r i e n t a t i o n  
F i l t e r  hea ted  to minimum temp. 

- Time sampled each p o i n t  L 
A c c u r a t e l y  monitored t r a i n  temps. - 

, I n i t i a l  r e a d i n g s  recorded L 
c/ 

T r a i n  re-set a c c e p t a b l y  J Readings recorded  i f  t r a i n  s h u t  down 
F i n a l  r e a d i n g s  recorded '  
Gas a n a l y s i s  ( s p e c i f y  LL$t-j+iL , CALIBRATION - DATA 

) Z  c 

Proper  ca l ibra t ion  d a t a  
k PROCESS INFORMATION 

< c a v a i l a b l e  a t  s i t e  , ,/' ) I ' '!< Engineer  P r e s e n t  (Name J :  !CJ, i ,  
I c/ 

/i.>--yL. 
J --, 
I .;Observer ., 

+ P r e t e s t  Agreement 
..I . .*- 

,,' .... 
., - 

Team Leader .--?:7.. ,. . \' < ' ,'( 

L. 
O r i g i n a l  t o  o b s e r v e r ;  copy to team l e a d e r  ( t o  be  s u b m i t t e d  wi th  test report) 

PI14463 

A P C  8/79 

-37- 



TRAVERSE POINT LOCATION FOR CIRCULAR 
OR RECTANGULAR DUCTS 

GUARDIAN SYSTEMSlwc 

PLANT G d  & -53 D 

Pel  0 7 8th Btmrt OOUth 
rmlnsharn. P1.b.m. 3DPO9 

O O D / B ~ B . ~ ~ O O  

I DATE 7/2//k L 
. . SAMPLING LOCATION && (?& 

INSIDE OF FAR W A L L T O  
. . OUTSIDE OF NIPPLE, (DISTANCE A) 

P .  

INSIDE OF NEAR WALL T O  

OUTSIDE OF NIPPLE, (DISTANCE B) 5-f6 5 3 a F - 7 3  f. STACK I D (DISTANCE A .  DISTANCE 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOWNSTREAM DISTURBANCE * -  

‘I OPERATOR L d u f i  $2;- 

- 

SCHEMATIC OF SAMPLING LOCATION 

PRODUCT OF 
COLUMNS 2 AND 3 

(TO NEAREST 0.1 INC OF STACK 1.0. 

f 
I I I I I 



=. 1.;. 

I: 

I I 
- 

1 
I 1 I 

YRAYEFtSE 
POINT 
hU.:3ER . 

k- I 
z 
3 

Y 

AYERAGE 

VELOCITY 
HEAD 

- . / J  
JJ- 

,/7 
I 

. / 3  
, f L /  
& 
/7 

- -  
GUARDIAN SYSTEMS inc 



1 

FIELD DATA SHEET 

R U N  # I GUARDIAN SYSTEMS1.c 

0 97 270 

METER 
'R ESSU R E 

H Z O  

L 

,c/ 
Ib 

PTATIC PRESSURE '"20 

- 0.d 
PROBE T I P  SiZE 

W/ i R  

2 Sample Box NO. 

Meter Box NO. 767) 
Pitot. CP .sy 
.Temp. m v i c B l 2 Z L  

Probe No. Pd-u-'3 
Probe Liner &2Ls 

% 02 ar 

Meter AH@ 

Probe Hfr .  Set 

Ambient Temp.= 

%COZ L 
NOTES 

Ozifice 

Pitot 

Met.. 

-4 0- 



FIELD DATA SHEET 

GUARDIAN SYSTEMSINc 
P e l  0 '1 Eth Bfrr.t SouCh 

I P L A N T  

LOCATION 

' 13 3 

13 

--t 

STATIC PRESSURE '"20 

-0d3 
PROBE T I P  SIZE 

BEFORE AFTER 

I366 . <Ob 

WATER 

mi. 42 
pram 6.0 
Total q 6 . b  

- 

I 

L 
Sample Box NO. 

Mstsr Sox N 0 . a  ~ 

Meter AH@ +~ 
Pitot. CP 

-Temp. Devise m~ 
Probe NO. /G -f-3 

Probe Htr. Set 2'  
Probe L i n e r s  ~ 

Ambient Temp. ~ 

NOTES I 



/.3 

EL 
f . 3  

1.3 

BEFORE AFTER 

Sample Box NO. 

Merar Box NO. 

G.1 5 :  -42 -  



s FIELD DATA SHEET 

G-1 -43- 

-i-+ 

Y STE No S 

STA,TlC PRESSURE “ H 2 0  

- O . / J  
PROBE T I P  S IZE  

BEFORE AFTER 

WATER 

m1. 40 
$. J’ 

gram 

S ~ l m ~ l e  BOX N O .  ‘ 
Meter Box NO. 74 

Temp. Device / 9 5 L  

Probe Liner * 
--zLQ-- 

Metar Pitot. CP AH@ 

Pioba No. 

Probe Htr. Sat  G o  
Ambisnr Temp. 

% C 0 2  8-d 

NOTES 

oritice 

PifOf 

Meter 



METHOD 5 

PARTICULATE SkMPLE RECOVERY AND INTEGRITY SHEET 

Plant: 5h.AlH Sample date:. y/z//d l> 

Sample location: V// Run no.: ) 

Sample recovery person: l.d73,!hL>.,.y Recovery date: 
Filter(s1 no.: -fi' 

MOISTURE 

Impingers Silica gel 
Final volume (wt) ' j o  mlfgm) Final wt. 
Initial volume ( w t )  a ml(sm) Initial wt. yh'.,.77- - 
Net volume (wt) c.J h ml(gm) Net wt. 6 2  

Total moisture L)b 
Color of silica gel I ~ ' \ w ~ " / , ~  

Description of impinger water oL- 
RECOVERED SW.PLE 

// 

p a  L/?// <e/ . .  Filter container no. Lft/ sealed 
Description of particulate on filter 

~ 

4 1  Liquid level 
marked 

Acetone rinse 
container no. 
Apetone blank Liquid level 
c-on t a 1 ne r no. d4-R ch Tt.25 marked v 
Samples stored and locked L/ 
Remarks : 

Date of laboratory custody * 

Laboratory personnel taking custody 
Remarks : 

? A T  -b 

\ 
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_- 
Sample 

t y p e  
Acetone r i n s e  

f i l t e r ( s )  

LJ A. 
S i g n a t u r e  of a n a l y s t  2- a 
S i g n a t u r e  o f  r e v i e w e r  

Sample L i q u i d  l e v e l  marked 
i d e n t i f i a b l e  a n d / o r  c o n t a i n e r  s e a l e d  

J J, 
J J 

\ 
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METHOD 5 

PARTICULATE SAWPLE RECOVERY AND INTEGRITY SHEET 

Sample date: 
eevsA* rstL Run no. : z 

Plant: 
Sample location: G.W 

~ 

Sample recovery person: m! 
Filter Is) no. : 

Recovery date: zh,/! 
f - 

MOISTURE 

Impingers Silica gel 
Final volume. (wt) 9 6  ml(gm) Final wt. //l/z 
Initial volume lwt) ml (am) Initial wt. /c82!7 ~ 

Set volume (wt) k ml (gm) Net wt. 7.TT 
Total moisture 4/Zro 

Color of silica gel I ) I ( K S P  

Description of impinges water e c  m 

RECOVERED SLqPLE 

I /  Filter container no. L#-J sealed 
Description oi particulate on filter L t l ; k ~ ? , d  LJL! 

I 

c/ Liquid level 
'marked 
Liquid level 

Acetone rinse 
container no. 
Acetone blank 
container no. marked 
Samples stored and locked 
Remarks : 

Date of laboratory custody h/)+ 
Laboratory personnel taking custody L072 ,  

Remarks: - 
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

_- 
S a m p l e  

t y p e  
A c e t o n e  r i n s e  

f i l t e r ( s )  

Sample L i q u i d  l e v e l  m a r k e d  
i d e n t i f i a b l e  a n d / o r  c o n t a i n e r  s e a l e d  

L/ Lr 

L/ J 

-4 7- GUARDIAN SYSTEMS Inc 
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PROCESS I I IFORMATION 

PLANT: 'KINGSPORT, TN - PLANT 29 

DATE:  Ju ly  21, 1982 

Brick Rate: 

Car Schedule = 120 Minutes = .5 Cars/Hour 

Car C o u n t  - - 10,240 S/S Brick/Car 

Hourly Rate = 5,120 S/S Brick/Hour 

Brick Weight = 4.375 Lbs. 

Brick Rate = 22,400 Lbs./Hour 

Coal Rate: 

Tons Coal/Day Firing Rate = 14.33 

1,194 Lbs. Coal/Hour 

233 Lbs. Coal/M Brick 

Total Process Weight: 

22,400 Lbs. Brick/Hour 

t 1,194 Lbs .  Coal/Hour 

23,594 Total Lbs./Hour 

11.8 Tons/Hour 

Coal Analysis:  

14,154 Btu /Lb .  

,78% Sulfur  

4.91% Ash 

A1 lowable Emissions: 

Kingspor t  SIP plan - 1.4 l b s , / h r ,  

-40 -  - 

37.93% Vola t i les  



- 
COAL TEST RESULTS 

1 GSPC PLAIIT # +& ' &a9 .* . 
Date Sarnple Received 7- /& - y z  

cc: 

7- 2 /- Y L  I 

Coal G r $ n d i n g  Information 

Imp I>!< 11 ::ode1 

I 3 4 
Harmer P i  xement  - 

Rowm 2 

Coal Screening - Mesh 

Ll-ire S ize  

\ii re Di aiieter 

Coal Size Analysis 

!!es i> 2er  Cent Ctimul a t i  ve 
S i z e  Retained % Reta<ned 

1 Si,! I 
I I 

I 10"li 

I I I 
I -2933 I 

4 
I 
I 

Test  Data 

% Eiois-Lure 
(As Keceived) - 

COVES TS 
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,-."., r"L.' 7 ,  yy - # ' b  # \ 1- *psi Wmq -4 W W I  wu( uw ,p" ,- 'y"y &-.$ 
,I' I .-. 

' GENERAL SHALE PRODUCTS CORPORATION, "' 
,1 <, I* '.' 

PROCESS EqUlPMEllT 

Na. 29 - KINGSPORT. TE:JIIESSEE 
i 

PLAN CAPACITY - 52.000,OOO B R I C K / Y E A R  

,i I 
VI 
0 

I 

1. Receivipg / Hoppers 

2 .  Feeders 
3. S ing i6-Rol l  Crusher 
4. 
5. Pennsylvania Impactor 
6 . /S ix  4 '  X 5' T y l e r  Screens 
7: 

9. Stedman M i l l  
10. Screw Conveyor 
11. Reciprocat ing 6 e l t  Conveyor 
12. 3&1 Par! Gr inder 
13. Conveyor t o  Red Clay Screens 
14..Two 4 '  X 10' T y l e r  Screens 
15. Feed Conveyor t o  E leva to r  
16. E levator  
17. Conveyor Over Storage P i l e  
18. Conveyors Feeding C o l l e c t i o n  Conveyor 

19. Co l l ec t i on  Conveyor 
20. Conveyor t o  P l a n t  No. 29 (2OG'-O") 

21. M a t e r i a l  Receivi.ng Hoppers 
22. Conveyor t o  Pug Sealer 

Conveyor t o  Blue Shale Screens 

Fines Conveyor t a  Blue Shale Storage /a. t a i l i n g s  Conveyor 

( A )  - Blue Shale, (L1) - Cordova Clay, (C) - Red Shale 

24" Be l t ,  200 F.P.M., 210'T.P.H, 3.5 T.P.M. 

23. 
24.  
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

' 33. 
34. 
.35. 
36. 
37. 
38. 
39. 
40. 
41. 

42. 
43. 
44. 
45. 

Pug Sealer and Extruder (J.C. Steele)  flo. 90 
Off-Bearing B e l t  
Automatic S e t t i n g  Ilachine - 640 Std. B r i c k / L i f t  
Die Scrap Return Conveyor 
Slug Chopper 
R e s t ,  Room 
Control  Room 
Holding Room - 2 Tracks. 27 Cars Lana /409'-6"1 I larrop-Predryer - 1 Track. 15 Cars Long - . ~~ ( 2 2 7 ' - k 8 @ )  

Harrop Dryer - 1 Track, 12 Cars Long ( 1 8 2 ' - 0 " )  
Harrop Tunnel K i l n  - 1 Track, 24 Cars Long/Coal (362'-6") 
Burned Ware Storage Tracks 
6 a t t  Conveyor 
Monorai 1 
Package Strapper 
Oead R o l l  Conveyor 
K i l n  C a r  - 10240 Std. Br ick/Car,  Set 4/10 
Coal Processing Equipment 
Raw Coal Supply Conveyor (440 ' -0")  
24" Be l t .  200'F.P.M., 105.8 T.P.H., 1.76 T.P.M. 

A i r  Compressor Room 
K i l n  C a r  Repair P i t  
E l e c t r i c a l  -Room 
Cordova Fines B e l t  t a  Ground Storage 

46. C-E Air Preheater Baghause 19MW50 
far Kiln Exhaust 

47. Carter-Day Baghouse 148RF8 
far  Coal Processing System , 

I 

6 - 

i 







c. 
. .  f 

... 



VI. CALIBRATIONS 

General 
The meter box was recalibrated upon return to the laboratory from this 

test. 
closest point (for an average meter pressure of 1.18 a 1.00 "H20 was used; 
and for 2.19 a 2.00 "H20 was used as the calibration point). 

calibrations produced a single point of MCF and A H@ which was compared t o  

the original calibration. 

vacuum seen. 

tests. These calibration sheets are located behind the original calibration 

Using the average meter pressure, the box was calibrated at the 

These 

All were within the 5% allowed at the highest 
This new MCF was applied against all meter volumes in these 

sheets. 
The equipment used was as follows: 
Locat ion TK-29 

Probe 5'-N 

Box 700 

Stack Temperature OMEGA 199 
Sample Box 2 

Average Temperature 310 
Average A H 2.19 

The OMEGA 199 was recalibrated at 310 OF and 

1.5% of the initial Calibration value. 

Coal Crusher 

PG-4-3 

700 

OMEGA 199 

2 
132 

1.18 
132 OF and agreed within 
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Type A/E 
Glaqc Fiber Filters 

2 
80 
to 
10 

ZOO 
10 
10 

Lead 10 

OTHER P H Y S I C A L S ,  

522 Flw. i l r ~ , V a n c e  ( M ~ I  1 
9 0  ( ~ ~ 3 7 3 ~ n i r n ~ i i  60 mrn 

OOP(a320 cm mln 1 ASTM Melhods29861 99 go. 1y.m , m" ' ( 2 ,  70 trn Hg 60 
Ten58le Slrenglh M a l  Use Temp 400 C 
(Fed Spec UUP3:BI 600gr Slai  c Propertfes Meilldm 
Weigh1 A b l L t y  to 
8". IO'sheeI 4 0' 391 FOltl Curd 

WATER E X T R A C T A B L E  f O N S .  

SUllAle 600 Ct~ Io i . Je  1'100 
N:ltale 115 FIti.ir,de h l  
Ammonia 13 

F l i w  R J I C , ~ ~ , ~  
1 0;: 

, ,. I , . .  I . ,  ,,,, ., ,, ., 
A ... > I . ! . I . I .  !.,... 
c . . , I  ... ,. ,.*. ..... I,.,.> . . .  
< . .  ...I . . . . . . . . . . . . . .  , . . < .  . /  . . . . . . . . .  
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I 
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METER CALIBRATION FORM 

%r 3. fL> I n .  Hg C a l i b r a t e d  by .&7L 

Pump must be operated f o r  a t  l e a s t  15 minu tes  a t  each AH s e t t i n g  

Tdgm = average temperature o f  d r y  gas meter  ( i n l e t  and o u t l e t )  + 463oF 

T w m  = average temperature o f  wet t e s t  meter  + 46OoF 

(.S, 1, 1.5, 2 and 3)  

- 
Lwtm = p ressure  on wet t e s t  meter  i n  inches  of  H20 = /. 2% 

Y = meter c a l i b r a t i o n  f a c t o r  

28.316 =conversion f a c t o r  when u s i n g  a wet  t e s t  meter c a l i b r a t e d  i n  l i t e r s  

C E  7 c 2 1 a.+- 

Y = (wet f i n a l  - wet i n i t i a l ) ( T  P , t  
( d r y  f i n a l  - d r y  i n i t i a l ] (Z@&&$, , ) (Pd ,m)  

r" 

Hete r  Tolerance = 1.00 f 0.01 

I f  t h e  meter c a l i b r a t i o n  f a c t o r  i s  n o t  r : i t h i n  t h e  a l l o w a b l e  to le rance,  thr. 
c a l i b r a t i o n  f a c t o r y  Y may be used t o  m a t h e m i t i r a l l y  c o r r e c t  t he  g a s  meter d161 
read ings  t o  t h e  proper va lues  i ns tebd  o f  p l i ; . i i ( a l l y  a d j u s t i ~ g  t h e  d r j  .?:'. r . . ! . . .  

J i d l s  1 . .  (c , , . ie~; ;~! . , i  ;.i !I., ... ; !,..' . : , - I  I :  : I . i b i i .  
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FINAL 
METER CALIBRATION FORM 

Date 7h3,f.3 Box No. 760 c Ti- 2 59 
P b r  = z59Lf i n .  Hg CaTibrated by b 7 t  

Pump must be operated for  a t  l e a s t  15 minutes a t  each AH set t ing 

Tdgm = average tecrtperature of dry 52s meter ( i n l e t  and  o u t l e t )  t 46PF 

T w b  = averase temperature o f  wet t e s t  meter + 460°F 

pWtm = pbar - (includes vapor pressure of water at saturation at the 
13.6 temperature of the wet t e 5 t  Deter) 

C w t m  = pressure on wet t e s t  meter i n  inches o f  H20 

V = meter cal ibrat ion fac tor  

28.316 =conversion fac tor  when using a wet t e s t  meter calibrated i n  l i t e r s  

Calculations 

Y = (wet 'f inal  - wet i n i t i a l ) ( T  
(dry f inal  - dry i n i t i a l ) ( 2  

- ZY 
y '  - 5 



F \ 

FINAL 
METER CALIBRATION FORM 

Pbar 29.51 I n .  Hg C a l i b r a t e d  by &7z 

P m p  must be operated f o r  a t  l e a s t  1 5  minutes  a t  each AH s e t t i n g  

Tdgm = average tenpera tare  o f  d r y  gas meter  ( i n l e t  and o u t l e t )  + 46$F 

Thtm - - average temperature o f  wet t e s t  meter  + 46OoF 

includes vapor pressure of water a t  s a t u r a t i o n  a t  the  
temperature of t h e  wet  t e s t  meter)  

~ w t m  = pressure on wet t e s t  meter i n  inches  of H20 

Y = meter c a l i b r a t i o n  f a c t o r  

28.316 =conversion f a c t o r  when us ing  a wet  t e s t  n e t e r  c a l i b r a t e d  i n  l i t e r s  

Ca lcu la t i ons  

- Z Y  
y '  - 5 



ORIFICE CALIBRATION FORM 

Date Y/z[ /J L Meter Box No. 7aJ 
?d, / l l  Calibrated By / d 7 ~  Pbar 

V1 = Cry gas meter reading at the start o f  each test 

V z  = Dry gas meter reading at the end of each test 

ti = Dry gas meter inlet temperature 

t 2  = Dry gas meter outlet temperature 

Calculations 

/,L 7 
7 

2. 'tn = 
( fo r  each AH) 

Y = meter calibration factor 
3 .  Calculate the  average K, as fGlllWS: 

4 .  Calculate C Ha as follows: 



/ 
FINAL 

ORIFICE CALIBRATION FORM 

Meter Box No. 7& TK-L?) Gate 7/L3/52 

'bar 
t?. FLf C a l i b r a t e d  By L d 7 2  

Average 

V1 = Dry gas meter read ing  a t  t h e  s t a r t  o f  each t e s t  

V2 = Dry gas meter read ing  a t  t h e  end o f  each t e s t  

t l  = Dry gas meter i n l e t  t m p e r a t u r e  

t 2  = Dry gas meter o u t l e t  temperature 

Ca lcu la t i ons  

/. ,-8 
3 

1. 

2. 

3.  

4 .  

Q m =  v2  - "1 t 2  + 460 (6O)(Y)  
t l  t t 2  t 460 ( f o r  each A H )  0 

b =  
( f o r  each A H )  

= 29 
T, = t 2  t 450 
Pm Pbar t 

13.6 

Ca lcu la te  t h e  average K, as f o l l . > w s :  

Ca lcu la te  A H a  as fo l l ows :  

Y = meter c a l i b r a t i o n  f a c t o r  

A Fa = Q@* P@ M@ = 0.921 
T@ 

Q@ = 0.75 cfm 
1 3  = 5280R 
P@ = 29 .92  in.Hg 
MF = 29 



F 
[ 

i::. 
6: 

I: 
!I 
il 
@ 

E: 

1 <' ' 

c - 
p; 
L 
1 
t 
1. 

. ,  
* )  

FINAL 

ORIFICE CALIBRATION FORM 

Date 7 A f , / f 2  Meter Box No. 7@(& 6 l2dde-e 
'bar 24: F f  Cal ib ra t ed  By h7-L 

V1 = Dry gas meter reading  a t  the s t a r t  o f  Each t e s t  

. .  
V2 = Dry gas  meter reading  a t  t h e  end o f  each t e s t  /< J'.-- 

-c- t i  = Dry gas meter i n l e t  t empera ture  

t 2  = Dry gas  meter o u t l e t  t empera ture  

t a l  cu la  t ions  

( 6 O ) ( Y )  I t~ + 460 
t l  + t 2  + 460 

f%l = 29 
T, = t 2  + 460 
Pm = Pbar + & 

1 3 . 6  
Y = meter c a l i b r a t i o n  f a c t o r  

L 1. v 2  - "1 
( f o r  each AH) 0 

= 

2 .  Q m T g  = 

( f o r  each A H )  

3. C a l c u l a t e  the average  I$,, as foll.>ws: 

= fK. 
r 

4. C a l c u l a t e  A Ha a s  fo l lows :  

A Ha = QG2 P@ M@ = 0.921 
T@ 

Q@ = 0.75  cfm 
Ti3 = 5 2 W R  
P@ = 29.92 in .Hg  
M@ = 29 
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PITOT INSPECTION FORM 

P i t o t  No. 6 -q- 3 
P i t o t  tube assembly l e v e l ?  w e s  0 no 
P i t o t  tube openings damaged? 0 y e s  V n o  

If y e s ,  exp la in  

PA = /. 35- cm 5 /, 35- m 
'b 

= . q s -  c m  
Dt 

Cal ibrat ion required? 

(P = P . =  P ) 
A b  

Comments: f?AC. I r  

Date: . Conducted by 

4 
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PITOT CALIBRATION FORM 

Date 7 / / 6 / p L  Probe # F'N 

Calibrated By b 7 7 -  

Nozzle  S i z e  

A P s t d  
(In.  H20) 
Standard 

Run # 

SIDE A 

S I D E  B 

8.640 * 
CALCULATI ORs  

P!std) 
(or 0.99) 

c (s) '=  c P 

Average Deviat ion = I Cp(s) - TD(A or B)( 

Deviat ion 
CP(S) - Ep@) 

\ 1 
-68- GUARDIAN SYSTEMS 1°C 




