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L INTRODUCTION AND PROCESS DBSCRIPTION 

On October 11, 1983, Guardian Systems, Inc. performed a series Of 
particulate emissions tests on General Shale Products Brick Plant Kiln No. 1 5  

located in Kingsport, Tennessee. These tests were conducted in accordance to the 
rules and regulations expressed in the Code of Federal Regulations, Title 40, 

Section 60, Reference Methods 1-5 as amended. 

' Individual bricks are formed and stacked onto kiln cars measuring 
approximately 7'-5" x 9 W I .  Cars are inserted on a regular basis into a long, 
continuous-fired tunnel kiln. A s  one car is discharged another is inserted. This 

provides a constant moving mass inside the kiln. Cars are pushed through the 424- 

6" long kiln a t  a slow, methodical pace requiring almost 59.6 hours 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 t h e  kiln 

from the main firing zone the temperatures are reduced to provide necessary 
cooling. 

On October 11, 1983 a t  approximately 8:OO AM,  an informal pre-test 
meeting w a s  held at  the sampling location. The purpose of the meeting w a s  to 
discuss the test procedures to be used for sampling Kiln 15 that day. Mr. Thomas 
Isaacs and Mr. Ron Drigger represented the Division of Air Pollution Control First 
Tennessee Regional Health Office; Mr. Greg Forte representated the Division of 
Air Pollution Control Nashville Office; Mr. Dave McNees, Corporate 
Representative, and Mr. Buddy Archer, Plant Superintendent represented General 
Shale Products Corporation and Mr. Tom Lotz and Mr. Ashley Riley represented 
Guardian Systems, Inc. 

performed the duties indicated: 
The following personnel were present during the actual field sampling and 

Mr. Dave McNees 
Mr. Buddy Archer 
Mr. Thomas Isaacs 
Mr. Ron Digger Opacity measurements 

Mr. Greg Forte 
Mr. Tom Lotz Field sampling 

Mr. Ashley Riley 

Provided production data 
Stable operation of plant 
Observed field sampling 

Observed plant operations 

Field sampling and coal sampling 
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II. SUMMARY OF TEST RPSULTS 

Table I is a summary of the test results for plant #15. The allowable ” 

emission rate for this source is 9.3 pounds per hour.. The average emission rate 
(Tests 1,3, & 4) of 4.83 pounds per hour is 52% of the allowable amount. 
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IU. SAMPIJNG AND ANALYTICAL PROCEDURES 

General 

All  sampling and analytical procedures for determination of the particulate 
emissions from this source were conducted in strict adherence with the Code of 

Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5 as amended. 

The dimensions of the stack (see figure 1) indicated that 24 points would be 
required to sample this source. We sampled 32 points (16 per diameter) for two 
minutes a t  each point. Stack temperature, pressure, range of velocity heads, 
moisture content and stack gas dry molecular weight were determined for 
isokinetic sampling. A TI-55 was used to calculate the sampling rate. The meter 
box was  leak checked from the pump to the orifice as outlined in Method 5. The 
equipment used in this test w a s  manufactured by Research Appliance Corporation 
and was properly calibrated before these tests (See Calibrations). Two (2) 
separate gas analysis for C 0 2  and O2 were determined during each test by a 
Fyrite Gas Analyser. After the second test, a leak check of the sampling system 
could be made due to a broken sample liner. It is felt by our sampling personnel 
the liner was broken a t  the end of the test, but as requested by Mr. Thomas lssacs 
the test was scrubbed and another run in its place. The information on test #2 is 
provided for informational purposed only. 

Sampling Techniques 
The particulate determinations were made by utilizing the sample train in 

Figure 2 . Initial and final leak checks of the sampling system and pitot lines were 
performed as outlined in Method 5 and were recorded on the data sheets. The 
nozzle was calibrated before and after each test using a micrometer and w a s  also 
recorded on the data sheets. 

The gases were drawn through a stainless steel nozzle attached to a heated 
glass lined probe. The probe heater was maintained a t  the proper setting to obtain 
an exit temperature of 248 2 25 OF. (See Calibrations) The gases then passed 
through a glass fiber filter (Gelman) of 0.3 micron retention to remove particulate 
matter. The filter was  maintained at  a temperature of 248 - + 25 OF. The sample 

box temperatures were recorded a t  each point on the data sheets. 

\ 
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The gases then pass through a condenser placed in an ice bath to maintain a 
maximum exit temperature of 68 9. This temperature was also recorded on the 
data sheets. The gases then pass through a pre-weighed drying column filled with 
indicating silica gel to remove any remaining moisture. The clean and cool gases 
then entered the meter box where the gas flow &d temperature were measured. 
A t  the end of each test, the particulate catch was placed in sealed petri dish. 

Each acetone wash from the nozzle, probe and filter holder was combined and 

placed in a sealed container. For the fpoup of tests an acetone blank of 
approximately 200 milliliters was placed in a sealed container. These containers 
were kept in a locked box and then transported to the Birmingham 'laboratory for 
analysis. 

Analvsis 

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

retention for particules of 0.3 microns as determined by DOP tests) were prepared 
for the field test by first heating for 2 hours 105 OC then desiccating a t  68 2 10 OF 

a t  ambient pressure for 24 hours and weighing at  intervals of a t  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 to the sheets in this report. During each weighing the filter was not 
exposed to laboratory atmosphere for more than two (2) minutes and a relative 
humidity of less than fifty percent (50%). 

The acetone washes and the blank for the group of tests were evaporated to  
dryness in tared glass beakers. They were then desiccated for twenty-four (24) 

hour and weighed to a constant weight, utilizing the weight procedure previously 
mention for the filters. 

The moisture content for each test was  determined by measuring the 

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

\ 
GUARDIAN SYSTEMS Inc -8- 

r.6 



f 

STACK BREECHING DIAGRAM AND SAMPLE P o I m  LOCATION 

Point  u 
I 
2 
3 
4 
5 
6 
7 .  
8 .  
9 .  
IO. 
I I .  
12. 
l3!  
14. 
15. 
16. 

Distance from Wall 

31.0 
30.4 
29.3 
28.0 
26.6 
24.9 
22.9 
20.0 
12.0 
9 .  I 
7 . 1  
5.4 
4.0 . 
2.7 
I .6 
I .o 

dr 

8) 1 i 

FIGURE I 
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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  

ACFM - 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  Meters p e r  s e c o n d  

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

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

Bws - Water v a p o r  i n  t h e  g a s  stream, p r o p o r t i o n  by volume 

2 

2 

( 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 ,  g r a i n s / D S C F  

- 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 

cS 

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  ( d r y  b a s i s )  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 ,  lb/DSCF 

- 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 g  a d j u s t e d  t o  12% e x c e s s  a i r ) ,  

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 - Dry 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  Meters p e r  s e c o n d  

g r a i n s / D S C F  

g r a i n s / D S C F  

E A  - Excess  A i r ,  % 

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

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  3 ( O R )  ( i n .  H ~ O )  
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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  leakage 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 componen 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 eakage  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  I l i t h l l  c omponen t  c h a n g e  
( i  = 1 , 2 , 3 ,  ... n ) ,  CFM. 

f t 3 / m i n .  ( c f m ) .  
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 ,  

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  amount  o f  p a r t i c u l a t e  matter c o l l e c t e d ,  mg. 

M s  - 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 ;  wet 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  o f  w a t e r ,  1 8 . 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  o f  s t a c k  g a s ,  i n .  H20 

Pa - 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 

P g  - 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 Ra te ,  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  

Pw - D e n s i t y  o f  water ,  0 .9982  g / m l  ( 0 . 0 0 2 2 0  

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

Ps - V o l u m e t r i c  f l o w  r a t e ,  DSCFM 
3 0  R - I d e a l  g a s  c o n s t a n t  0 .06236  m m  Hg - m / K-g-mole 

( 2 1 . 8 5  i n .  Hg-ft 3 6  / R - l b - m o l e )  

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

t a  - Ambient  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  o f  m e t e r ,  O F  

tS  - 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 
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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 

NOTE:  C a p i t a l  0 8 T 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  

Vaw - 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  gas  s a m p l e ,  a s  m e a s u r e d  by t h e  d r y  gas  meter, ACF 

Vmc - Volume of 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 o f  gas s a m p l e  measured by 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 of  water  i n  t h e  gas  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 gas  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  - Average 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 

- Value 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 a 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  '"a 

Jhp- 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  
i n .  H20 

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

0 ,  - 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  
u n t i l  t h e  f i r s t  c o m p o n e n t  chang 

t h e  v e l o c i t y  p r e s s u r e ,  

b e g i n n i n g  o f  a r u n  
, m i n .  

O i  - 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  
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  between t h e  f i r s t  
a n d  s e c o n d  c h a n g e s ,  min.  

Op - 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 0 2 ,  SO,, %N2, %CO - Number P e r c e n t  ( % )  by volume ( d r y  b a s i s )  

c h a n g e  u n t i l  t h e  e n d  o f  t h e  s a m p l i n g  r u n ,  m i n .  

o f  e a c h  compound i n  t h e  s t a c k  g a s .  

~ 
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EOUATIONS 

+ pg - - 'bar - 
13.6 

- + m  - 'bar 
13.6 

Tstd = VmY (- 
std ) Tm 

Vw(std) = 0 . 0 4 7 0 7  V l c  

Md = 0.44 (%C02) + 0.32 ( % 0 2 )  + 0.28 (%N2 + %CO) 

Ms = Md ( 1  - Bws) + 18(Bws) 

1 = 0.0154 (Mn/Vmstd) 
c S  c 

1 ' 100 
%O, - 0.5 %CO E A  =r 

p . 2 6 4  %N2 (%02 - 0.5 % C O j  

12 c12 = cs 
% co2  



15. 

1 6 .  

1 7 .  

l a .  

19.  

2 0 .  

EQUATIONS - c o n t i n u e d  

PMR = ( c s ) ( Q s )  ( 7 o o o  6 o  ) 

1 

= Ts 'n - 
p S  

Ca :: ( 0 . 0 1 5 4 1 ( M n )  / V n  

I = 100  v n  
6 0  0 v s  An 

= v m  - ( L p  - L a )  0 "mc 

Wa = Ca V a w  pa 

\ 1 
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. I< . FIELD DATA SHEET 

GUARDIAN SYSTEMSlNc 

METER 

I 
-I- 

- 4  

' J /  I I BEFORE AFTER 

Meter Box NO.- 

Meter AH@ l ! .  

Probs Liner 

Probe Hrr. Sa* 

. ... 
, . i' . '  . 



FIELD DATA SHEET f 



F FIELD DATA SHEET 

PLANT 

LOCATION 

BARO. PRES 

1 

I 

t 
t :7 
!<' 

! 'I 
!It G - l  - 18- 

iYS?EMS INC. 

STATIC PRESSURE "H20 

. =o  - 
PROBE T I P  SIZE 

WA i R  

ST) 
ml. 

*oPERAToR 



~~~~~~ 

FIELD DATA SHEET 
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FIELD DATA SHEET 

G-1 

TEM S 

STATIC PRESSURE " H Z O  

- < 2 7  
PROBE T I P  SIZE 

BEFORE 

$1 2/ 
J' 9 

WA I R  

N O T E S .  



1 FIELD DATA SHEET 

Sample Box No.- 

Mater Box No. 

Probe Liner 64 

Amblmr Tamp.- 



FIELD DATA SHEET 

PLANT R U N *  3 GUARD1AIU.SYSTEMSl.c. 
P O 1 0  ' lBDhetr-mtOovrh 
Olrmlnghmm. A l m b m m m  JsPOB 

/a-/f-53 
LOCATION 7' DATE 

~osm7m. i  eso 
BARO. PRES. 3 3 ' L f  . TIME 3 W -  1433 

Sample Box N 

Probe lit,. Set 

G.1 -71- 



F FIELD DATA SHEET 
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FIELD DATA SHEET 
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STATIC PRESSURE “HZO - D,,Ls- 
PROBE TIP SIZE 

BEFORE AFTER 

WATER 

Probs Llner >% 

Probs Htr. Set  

Ambient Tamp. -& 
K O 2  

x COZ 

NOTES. 



METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

d d r C c w  Sample date: /O - / I  4 3  
TK /5- Run no. : I 

Plant: 
Sample location: 
Sample recovery person: /&e,(-, Recovery date: (O- ( t - f )  

Filter(s1 no.: L-29 

MOISTURE 

Impingers Silica gel 
Final volume (ut) 5-d ml(gm) Final ut. l021.r 
Initial volume (wt) c) ml(gm) Initial ut. ~ 

Net volume (ut) >a ml(gm) Net wt. I4.8 .4 
Total moisture b4.9 

Color of silica gel hA \ b+‘@ 

Description of impinger water P,L fA/L  

~ 

RECOVERED SAMPLE 
sealed I/ Filter Container no. @L- & /  

Description of particulate on filter R f l r n I J  

hi! L +I marked II ,24=/7 1 
Liquid level 

Liquid level 

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

w B L F L  marked 

Date of laboratory custody 
Laboratory personnel taking custody 
Remarks : - 

\ 
111 GUARDIAN SYSTEMS Inc 
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r 
BLANK ANALYTICAL DATA 

P l a n t  

Sample l o c a t i o n  rLl I- 
R e l a t i v e  humidi ty  Z A  % 
Type of b l ank  &.7& 

Liquid  l e v e l  a t  mark and c o n t a i n e r  s e a l e d  

Dens i ty  of b l ank  ( p a )  ‘ 7RU7 g/ml 

w 

Blank volume ( V a )  Yo b ml 

Date and time of w t .  &$svP 3 80 Gross w t .  L j / / 9 ~ 7  rng 

Date and time of u t .  A ? / / d / u  Gross w t .  I f f /4/ .  Qg 

Average gross w t .  &/)$?A 9 mg’ 

Ta re  u t .  /I/!#/ 7 mg 

Weight of b l ank  (ma) 4. t mg 

Note: I n  no case s h a l l  a b l ank  r e s i d u e  g r e a t e r  t h a n  (0 .01  
mg/g) or 0 .001% of t h e  weight  of b l ank  used be  s u b t r a c t e d  
from t h e  sample weight .  

-. Remarks: 

S i g n a t u r e  of a n a l y s t  

S i g n a t u r e  of reviewer 

L 
GUARDIAN SYSTEMS InC 

CIS -27- 



METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

-~ 
Sample 

t y p e  

Run No. / P l a n t  

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  and/or  c o n t a i n e r  s e a l e d  

Sample location 72-1 s' 

D e n s i t y  o f  a c e t o n e  ( p a )  - ,7dv7 g/ml 
Re la t ive  humidi ty  Z d  3 3  

I c Acetone r i n s e  I W 

Acetone r in se  c o n t a i n e r  no.  2- d l  
Acetone r in se  volume (Vaw) 33 1 
Acetone 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  ( C a )  d.800 6 mg/g 
wa - ca vaw p a  = ( o b  ( 3 3 1  ) (,7&7) = 0. L mg 

D a t e  and  time of u t  /O//>Y&3 s-ds) Gross u t  //36,y79 mg 

Date and  t i m e  of u t  /b//A*/fJ /&JO Gross u t  //36y7< mg 
Average gross u t  //36q7r mg 

T a r e  u t / / 3 r q L L  mg 

f i l t e r  (5) w LI I 
m l  

. L e s s  a c e t o n e  b l a n k  u t  (Wa) - 0. L mg 
Weight of p a r t i c u l a t e  i n  a c e t o n e  r i n se  %,/ mg 

F i l t e r ( s )  c o n t a i n e r  no. L*/ 
Date and time of u t  / d / ! y C >  ?i%V Gross u t  3 6 3  mg 
Date and t ime of u t  />/!f/B /&& Gross u t  3~3. J' mg 

Average gross u t  ~ ~ 3 . q  mg 
Tare u t  Z 3 a 4 7  mg 

Weight o f  p a r t i c u l a t e  o n  f i l t e r ( s )  /2 ' / :7  mg 

Weight of p a r t i c u l a t e  i n  a c e t o n e  r i n s e  96 mg 
T o t a l  w e i g h t  of p a r t i c u l a t e  2 ~ 0 . 8  mg 

Note: I n  no c a s e  s h a l l  a b l a n k  r e s i d u e  g r e a t e r  t h a n  ( . 0 1  mg/g) O r  
.001$ of  t h e  w e i g h t  of a c e t o n e  used be s u b t r a c t e d  from t h e  sample 
w e i g h t .  

Remarks: 

S i g n a t u r e  of a n a l y s t  

S i g n a t u r e  of r e v i e w e r  
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METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

Sample date: 
Run no. : t 

Plant: P J r &  > 

Sample location: m/~-  
Sample recovery person: &J?r- / / zr /+  Recovery date: / b  -f/+ 

Filter(s) no.: C- 1 I 
2 

MOISTURE 

Impingers Silica gel 

Initial volume (ut) (3 ml(gm) Initial wt.75L.L. ~ ’3 

Net voiume (ut) 

Color of silica gel ( A  -e@ 

Final volume (ut) 6 ml(gm) Final ut. /o/$( 3 -  

ml(gm) Net ut. #.f -- 
--=t--Q Total moisture 

Description of impinger water C L e h  

RECOVERED SAMPLE 
v Filter container no. A 4 ,  sealed 

Description of particulate on filter D&IJL 

d 
Liquid level 
marked 

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

Date of laboratory custody 
Laboratory personnel taking custody 
Remarks : - 

GUARDIAN SYSTEMS inc -74- 



z 

Sample Sample 
t y p e  i d e n t i f i a b l e  

J Acetone r i n s e  
f i l t e r ( s )  W 

Liquid  l e v e l  marked 
and/or c o n t a i n e r  s e a l e d  
U 
Y 



METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

Sample date: (b-l/-f2 , - 
Sample location: KrLh, 7%. J Run no.: 3 
Sample recovery person: L--~=/’.L, Recovery date: ,O-l/-FJ - 
Filter ( s )  no. : L-2) 

MOISTURE 

Impingers Silica gel 
Final volume (ut) 

, 

Initial volume (wt) c2 m l ( g m )  Initial wt.9V6.a ’ 

Net volume Lwt) L ,- ml (gm) Net wt. )/.a 

Color of silica gel 
Description of impinger water p L e 4 2  

6 <‘- ml ( g m l  Final wt. q$l.’ ~ 

Total moisture 7b 

Filter container no. tC.7 sealed d 
Description of particulate on filter 346L& I% 

I 

~ 

Liquid level 
i43 marked 

Acetone rinse 
container no. I+!., 
Acetone blank Liquid level 
container no. marked 
Samples stored and locked 
Remarks : 

1, 

Date of laboratory custody 
Laboratory personnel taking custody 
Remarks : - 

- 
^ .  GUAE(l3IAN SYSTEMS tnc 



METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

Run No. 3 P l a n t  
Sample location IC' 
R e l a t i v e  h u m i d i t y  a% 
D e n s i t y  of acetone ( p a )  - 7H 7 g/ml 
- 

Sample 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  t y p e  

Acetone r i n s e  u/ L, 
f i l t e r  ( 5 )  c/ cc, 

Acetone r in se  container  no. 
Acetone  r inse volume Waul 30 9 m l  

Acetone 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  (Ca) ,0006 mg/g 

R, +J 

mg wa Ca V a w  p a  - (.WL ( 3a7 (.3537) - 6. / 
Gross u t  {/y9~5;'2 mg D a t e  and t i m e  of w t  ,a,!!&~ 

Date and time of u t  @//dB / d o  ~ r o s s  u t / I v i u : /  mg 

Average  gross w t / ~ q ? d ~ ;  t mg 
T a r e  u t  //9/79,,V mg 

. Less a c e t o n e  b l a n k  w t  (Wa) -0. / mg 
mg 

F i l t e r ( s )  c o n t a i n e r  no. 
Date  and t ime of u t  / & ~ $ Y J  Gross w t  r% 6:J mg' 
Date and time of u t  /a / /  J7Gl /C# Gross u t  YKG.3 mg 

Average gross u t  7 ~ 1 . 5  mg 
T a r e  u t  2Jg.3 mg 

Weight o f  p a r t i c u l a t e  on f i l t e r L s )  /&.d mg 

Weight o f  p a r t i c u l a t e  i n  acetone r inse  / Z J : ~  mg 
T o t a l  w e i g h t  of p a r t i c u l a t e  ~ r 3 . 8  mg 

Weight o f  p a r t i c u l a t e  i n  acetone r i n s e  12-578 
A R . 3  

Note:  I n  no c a s e  s h a l l  a b l a n k  r e s i d u e  g r e a t e r  t h a n  ( . 0 1  mg/g) or 
. 0 0 1 %  of t h e  w e i g h t  of a c e t o n e  used  be s u b t r a c t e d  from t h e  sample 
w e i q h t .  
Remarks  : - .  

S i g n a t u r e  o f  a n a l y s t  
s i g n a t u r e  o f  r e v i e w e r  



METHOD 5 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET 

Sample date: / b - ( l -  f 3  

I $  ~ u n  no.: 4 
Plant: Gcg SLkQ 

A -  

Sample location: 
Sample recovery person: c & 7r/& Recovery date: f A - 1 1 4 3  

Filter (s) no. : L- -A , 

MOISTURE 

Impinge r s Silica gel 
Final volume (wt) 6 0 ml(gm) Final wt. y77.r7 
Initial volume (wt) o ml(gm) Initial wt.fJ-Ze 
Net volume (ut) h a  ml(gm) Net wt. 1C.r 

Total moisture 76,rg 
Color of silica gel .&./M\ yw 
Description of impinger water a.e& 

RECOVERED SAMPLE 

sealed d Filter container no. /?- ‘4 
Description of particulate on filter 

1 

l?/l&z% 5 c 

Liquid level Acetone rinse 
container no. 
Acetone blank Liquid level 
container no. marked 
Samples stored and locked 
Remark 5 : 

marked c/ 

Date of laboratory custody 
Laboratory personnel taking custody 
Remarks: - 

\ 
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i. 
Sample 

t y p e  
Acetone r i n s e  

f i l t e r ( s )  

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA 

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  

v u 
L/ J 

-$- Run No. P l a n t  
Sample l o c a t i o n  */J- - 
R e l a t i v e  h u m i d i t y  26 ud 
D e n s i t y  o f  acetone ( p a )  . 7 5 - J 7  g/ml 
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m E S S E E  AIR WLL 
SOURCE SAMPLING SECTION 

.Source Sampling Observa t ion  Report Shee t  ( P a r t i c u l a t e s )  

!i Company (&herd/  5 ; h L . i  IC: Ref.  No. ga ~ 36 
I '  Source  I.D. 1 V I 1  ..I" I :: , r )  !.C 

T e s t  Conducted by ' , .. .+ /k> .3  

Observer  
! ,  Run Number Observed I ,  #?., .: 

Time T e s t  Observe ' f  
: a  Date ,&hber )J, i.7.?.3 
!.. 

THIS REPORT SHEET I S  AN EVALUATION OF S < MENTIONED SITE. m I S  EVALUATION COVERS ONLY GENERAL ITEMS OBVIOUS To 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. 

INFORMATION PRESENTED I N  THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPT 

. .. , EVEN THOUGH TAE FIELD PROCEDURE MAY BE ACCEPTABLE, 

1 . .  
" REPORT APPLIES ONLY To THE TESTS ACTUALLY OBSERVED BY THE TAPCD OBSERVER. 

SAMPLING TRAIN , .  PRELIMINARY DETERMINATIONS - 
! ': . 

Sampling Locat ion  i? K Basic C o n s t r u c t i o n  
, Number of sample p o i n t s  m Probe Design 
! V e l o c i t y  t r a v e r s e  c" Nozzle Condi t ion  

Method of moisture d e t e r m i n a t i o n  P i t o t  Condi t ion  

2 SAMPLING 
Fi l te r  
Correct amt. H 0 and 

i. ; I '  ' Leak check: pretest ( s p e c i f y C < . ( ) & )  
S i l i c a  G e l  In impingers  9eJ-p - ? /; 

' - - 
... 

post test ( s p e c i f y  j i  ) T R A I N  BREAK-DOWN . .  
. -  

. . .  n K  ; ' .  Probe t i p  o r i e n t a t i o n  - ! 

F i l t e r  hea ted  t o  minimum temp. 
Tim€! sampled each p o i n t  n F. Probe washed and brushed 
~ 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 
Readings recorded  if t r a i n  shuk down 
F i n a l  r e a d i n g s  recorded 

Probe moved so as to n o t  lose ,:. &ter&al .: 

Acceptable  c o n t a i n e r  to store 'washings 

Blank of s o l u t i o n s  taken  

' : O K  

Reagent g r a d e  ace tone  used ' :: : . '  ' ' .  arL 
. .  

. ,.. . .,I.,. I .. . .  C)IY T r a i n  re-set a c c e p t a b l y  . .  
. .  . , .  

. .  
. ,  . .  

: . u 
. . . .  . .  . .  . .  . .  - . .  . 

CALIBRATION DATA 

Proper  C a l i b r a t i o n  d a t a  
a v a i l a b l e  a t  s i te  

) X  ' Gas a n a l y s i s  ( s p e c i f y  f 5 r i t . e  

. .  1' PROCESS INFORMATION . .  . '  . - 
.J 

Engineer  PreSent  mame h l - p c 2  k r j e  ) 

P r e t e s t  Agreement 

Observer  Team Leader ...... i":. 

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  submi t ted  wi th  test r e p o r t )  
I - 

. . : . '  . .  . . .  
, ,  . . . .  . .  

. . ,  . .  
. . ~  . _. , /  ' PCJS t f e ~ ; f  IclaK ~ i r : - ' ; , ~ ;  L / n c , C c y j ) + c . , / , / e  -. +es-+ + A ~ ~ ~ ~ ' . ~ ~ + ' .  ,,,-;::; 

. .  # ' - I  I . . ,  lj.h:i:-/ :>(,,,./,.,i ; , , ' ~ - / s  
c; PIi-0463 . .  

\ 

APC.8/79 .,.. .. 

It 
! 

-35- . .  





Pretest Agreement for Process Information 

Source be Tested TK-15 Tunnel  K i l n  Company Name General Sha le  CO - 
1.) Method of Process Wt. Determination: Reference  No.82-36-06 (TK-15) 

Weight of b r i c k s  i n t r o d u c e d  i n t o  k i l n  
24-hour coal and g a s  usage o v e r  t e s t  p e r i o d  

(021 :  my, ~ Y I - L ~ ,  ci5h q h r 9 s + >  

I_' 

t 
I c 

2.) Items to be monitored during test to document process operation. 

t empera tu res  of k i l n  

3.) Items to be monitored during test to document operation of ccntrol equipment. 

Submitted By 

Phone 
P%-.J-5 

Acceptable to State Date o&b+ 11, I7J3 
Unacceptable to State Date 

Reason Unacceptable: 

hold-6 



h 
~~~ 

pRocEss INFORMATION 

PUNT: Kingsport -- TK-15 mTE: October 11. 1983 

Brick Rate: 

80 Minutes - .75 cars/Hour 
B 
a .  &Schedule - 

Car Count t 3,968 Q IS BrickKar 

Hourly Rate 5 2,916 Q/S Brick/Hollr 

Brick Weight = 4.3 Lbs . 
Brick Rate - 12,797 Lbs. /Hour 

Fuel Rate: 

Total a 30.8 Thenns/M Brick 

coal a 6.69 Tons/Day 

557.5 Lbs. /Hour = 79 0 of Btll's 

Natural Gas = 48.9 E G / D a Y  

2037.5 0.1. Ft./Hour = 21 S of Btu's 

Total Process Weight: 

12,797 Lbs. Brick/Hour 

+ 557 Lbs. Coal/Hour 

13,354 Total Lbs./Hour 

6.68 Tons/Hour 

Coal Analysis: 

14,551 Btu/Lb. 

0.79% Sulfur 

3.22% Ash 

Allowable Emissions: I" 
t 9.3 lbs./hr. 
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Coal Grinding Information 

Imp Mill Hodel 

Harmer Placement 

Coal Screening - Hesh 

P1 pi Opening Size 

Wire Diameter 

Rnrm -2- -b 

h 

Coal Size Analysis 

Mesh Per Cent Cuinul ari ve 
Size Retained % Retained 

14H 

2314 

48M 

1 OOM 

200M 

-200M 

Fineness tbdul  us I 

Test Data 

BTU/lb .  (net (? 
5% hi s t w e )  

&,55 I 
BTU/lb. (oven 
dry) 

% Volatiles 3 % / 8 T  

% tbisture 
(As Received) 

COPJCNTS 

COMMENTS (Continujd) 

L-112R 
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VI. CALIBRATIONS 

General 

The meter box was  recalibrated upon return to the laboratory from this 
test. Using the average meter pressure, the box w a s  calibrated a t  the closest 
point (for an average meter pressure of 1.81 a 2.00 "H20 was used as the 
calibration point). These calibrations produced a single point MCF and a a H @  
which was compared to the original calibration. Al l  were within the 5% allowed 
at  the highest vacuum seen. These calibration sheets are located behind the 
original calibration sheets. 

The equipment used during these tests was as follows: 

Probe: 5-N 
Meter Box: #400 

Stack Temeperature: OMEGA II 
Sample Box: #1 & # 2  

Condenser: #1 

0 
The average temperature of the stack was 381 F. The OMEGA II was 

recalibrated a t  380 P and agreed exactly with an ASTM mercury-in-glass 
reference thermometer. The intercomponent spacings and the face opening 
alignment of the Pitot Tube assembly was rechecked and no changes were noticed; 
therefore, it  was assumed that the cofficient of the assembly had not changed. 

0 

\ 

GUARDIAN SYSTEMS Inc 
Gb -/, 7 -  



i 
r 
I 
1 %  
f ;  
I 
H 
I 
I 
I 
1 
1 
! 
! 
t 
e :  
! ., 
t 
I 
L 
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Impinger  I 
(Pre)'  

4 / 7 / f 3  

Heter I n  qui, 
@re)  

/V7/2-3 

Heter Out  V/Oa' 

Average 
Test 
Condition 
Temperature 

F i l t e r  Heated 
Area $ 2 

(Post) /361 
Post Test 

Train Leak Rate 

J J U - - - P i t o t  Leak Check 

Pre Test  (Answer Yes o r  No) 

Orsat Leak Check 
- 

L - - - 
Metering System Leak Check - 
Barometer Cal ibrated - 
Sample bag Leak Check (if used) - 
S i g n a t u r e d  G& T i t l e  fi& -Ate /4//7/0 



.. 
METER CALIBRATION FORM 

Date Y/h- /w Box No. 4n .- . 
Pbar 3a. i n .  Hg Cal i brated by 

.- Orif ice  Gas Volume Gas Volume Temperature Avg. Temp. 
Manometer Set- A w t m  Wet Test Meter Dry Gas Meter Wet T e s t  Meter Dry Gas Meter 
t i n g  A H ( I n .  H70) i n .  H7O) I n i t i a l  I Fina l  I n i t i a l 1  Final h i t i a l l  F i  nal I n l e t  I Outlet ( 

Pump must be operated f o r  a t  l e a s t  15 minutes a t  each AH s e t t i ng  

Tdgm = average temperature of dry gas rneter ( i n l e t  and o u t l e t )  + 46OoF 

TWtm = average temperature o f  wet test meter + 46OoF 

( . 5 ,  1 ,  1.5,  2 and 3) 

f . 00  7r 
j . 0  1 6  7 Pwtnt  = Pbar - A!&l 13.6 

Pdgm Pbar 13.6 AH 

Aurtm = pressure on wet t e s t  meter i n  inches of H20 0.9963 
Y = meter ca l ib ra t ion  fac tor  /. o f d l  5 [ d l  

28.316 =conversion fac to r  when using d wet t e s t  meter cal ibrated i n  l i t e r s  

Cal cul a t i  ons 

Y = wet f ina l  - wet i n i t i a l ) (  
dry f ina l  - dry  i n i t i a l ) ( 2  

Meter Tolerance = 1.00 i 0.01 

If the  meter ca l ibra t ion  factor  i s  not within the allowable tolerance,  the 
ca l ibra t ion  factory Y may be used t o  mathematically cor rec t  the gas meter d i a l  
readings t o  the proper values instead o f  physically adjusting the dry gas meter 
d ia l s  t o  correspond t o  the wet t e s t  meter readings. 

GUARDIAN SYSTEMS 1°C -44- 



POST TEST METER CALIBRATION ._ 

PROJECT &&Jsx/rze STACK /< 
Date /d!/71f3 Box No. Y n 

P b r  9 YL' 29 I n .  Hg C a l i b r a t e d  by 
Signature 

Pump 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 temperature o f  d r y  gas meter  ( i n l e t  and o u t l e t )  + 460oF 

TWtm = average temperature o f  wet t e s t  meter + 46OoF 

p w t m  = Pbar j 3 . 6  - (includes vapor pressure of water at saturation at the 
temperature of the wet test meter) 

AH Pdgm = Pbar - 13.6 

A w t m  = p ressure  on wet t e s t  meter i n  inches o f  H$ 

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  meter c a l i b r a t e d  I n  l i t e r s  

C a l c u l a t i o n s  

Y = wet f i n a l  - w e t  i n i t i a l ] ( T  
d r y  f i n a l  - dry i n i t i a l ) ( 2  

ere t e s t  Y /.We7 

2 Difference -0 .07  

\ 
I C  GUARDIAN SYSTEMS in= 



ORIFICE CALIBRATION FORM 

Date ,?/&/f3 Meter Box No. 

Pbar 3o...Jl) C a l i b r a t e d  By 

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

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

t l  = Dry gas nieter i n l e t  temperature 

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

Ca lcu la t i ons  

2. t$) = 
( f o r  each AH) 

Y = meter c a l i b r a t i o n  f a c t o r  
3.  C a l c u l a t e  t h e  average K,,, as fo l l ows :  

4. Ca lcu la te  A Ha as f o l l o w s :  

A Ha = @ P@ M@ %r- = 0.921 [*I q- 
q@ = 0.75 cfm 
T0 = 5280R 
P@ = 29.92 In.Hg 
MO = 29 

5. O r i f i c e  Tolerance = 1.84 i .25 



/ \ 

POST TEST ORIFICE CALIBRATION 

Meter Box No. 

C a l i b r a t e d  By 
Date GC-PCLIL ,u MY 

Signature 
Pbar 3 0 .  ZY 

Average 

Average H@ 7x 
Pre test H@ / . I , s  

Difference -os6 

Vl = 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 he  end o f  each t e s t  

t i - Dry gas meter i n l e t  temperature 

t 2  = Dry gas meter o u t l e t  t e m E r a t u r e  

t a l  c u l  a t ions 

(6O)(Y) 1 t 2  t 460 
tl t t 2  + 460 

I$I - 29 
T,,, = t 2  + 460 

1. pm = v2 - v1 
( f o r  each AH) (3 

2. = 1-35 
Qm T, AH Pm = Pbar + AH ( f o r  each AH) 

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

3 .  C a l c u l a t e  t h e  average k$, as fo11)ws: 

4 .  C a l c u l a t e  A Ha as fo l lowS:  

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

Q@ = 0.75 c fm 
TLa = 5280R 
P@ = 29.92 in.Hg 
M@ = 29 
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l tpe A 
Glass Fiber Filters 

I 25mm I 37mm 4 7 m m  102mm 6tm 
11652 61631 61633 

FllterdPkg. I 500 I 500 1M) 100 

FEATURES 

8 High tensile strength. Excellent handling character- 
istics. * Good wetting propeflies. I Minimum 01 99.9% 
retention for patlicles of .3 p m  a6 determined by DOP 
test6. Binder free. 

This is the original glass liber filter pioneered by Gelman 
Instrument Company over 15 years ago. It continues to 
be widely used lor high volume sampling. Since zinc is 
one of the raw materials incorporated in Ihe glass fibers. 
Type A Filters have a variable zinc content. Another com- 
ponent of the lilter. sulfuric acid, is used es a dispersion 
medium. making the sheets unsuiteble lor measurement 
01 sulfates. 
Type A Glass Fiber Filters ere less likely to develop slatic 
charge or tear than other glass fiber medialypes. They are 
u8eO extensively in applications wherezinc and iron con- 
tent is not imDorlant. or where sulfbte content is not being 
determined. 

8"?.10" 

61638 

100 
SlI. 37mm 47mm 102mm 8"xlO' 

Product No. 61715 61640 61696 61701 

FlltsriIPkg. 500 100 100 100 

ELEMENTS: 
~~~ 

Antimony ............... . .30 Manganese 

............ 10 Nickel ..... 
.5 Selenium . . . . . . . . . . . . . .  ,5000 

......... 2 Vanadium 

OTHER PHVSICAL6: 
BSO .................. :.522 Flow Resistance (Max.) 

.n.6 @320cm/min. ........ 80mm 
Flow Rate (air) 
Ipmlcm' @ 70 cm HQ . . . .  .50 (ASTM Metnod 2888 . . .  98.9% 

Tensile Strenptn 
(Fsd.Spec. UUP318) .. ,75091 
Weiont. Abilily to 
8"ktO" sheet .4.0+.3ar. Fold . . . . . . .  

WATER EXTRACTABLE IONS: 

Sullate .................. 100 Chloride . . . . . . . . . . . . . . . .  1500 
Nitraie .................. .50 Fluorlde . . . . . . . . . . . . . . . . .  . I 5  
Ammonia ............... ..20 

Wpe A P  
Glass Fiber Filters 

FEATURES 

Low trace metals. Medium Handling characteristics. 
I Available in ell sizes. i Minimum 01 99.9% retention 
forparticlesof .3pmasdetermined byDOPtesrs. Bind-. 
erfree. 

Type N E  Glass Fiber Filters ere composed of low acid SO- 
luble glass fiber. They conlein low levelaof both zinc and 
iron. The filters do react with atmospheric sulfur dioxide: 
and therelore. when high levels of Sulfur are expected. 
corrections lor this reaction should beaecounted lor. 
Type N E  Glass Fiber Filters are binder free end ideal for 
gravimetric analysis 01 sir pollutants. This pure. organic 
free filter is the basis for procedures widely used in deter- 
mining municipal and industrial air polluting subslances. 

ProductNo. I 61630 I 6 

OTHER PHYSICALS: 

BSO ................... ,522 Flow Resistance (Mar.) 
' p ~ . .  ................... .9.0 @320cmlmin. BDmm 
DOP @3201cmlmin Flow Rate(air) 
ASTMMelhods2886) . .89.9% Ipm/cm'@ 70cm Hg . . .  ..60 
Tensile Strength 
(Fed. Spec. UUP31B) . .MX,gr. 
Weight Ablllty to 
8"ulO'aheet . . . . . . .  4.0r.3pr. 

........ 

Max. UseTemp. ....... .4WC 
Static PropsrIlsr ..... Medium 

Fold ................... Good 
~ 

WATER EXTRACTABLE IONS 
Sullate ................. ,600 
Nitrein . . . . . . . . . . . . . . . . . .  ,115 

Chloride.. ............. .1Mo 
Fluoride ................. .87 

Ammonia ................ .I3 
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PITOT CALIBRATION FORM 

Run # 

/ 
Date 9// Probe # s -/v 

A Pstd A P b )  
( in .  H20) ( in .  H20) 
Standard Type "a" 

Calibrated By E- L J T L  

Noizle S i z e  N3hru4 os40 

SIDE A 

p 
Standard 

'P") = 'P(8td) 
(or 0.99)  

SIDE B 

I Deviation 

CALCULATIONS 




