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August 22, 1980 

Mr. Walter R .  Mook 
Executive Officer 
A i r  Pol lut ion Control D i s t r i c t  
1111 E .  M i l l  S t r e e t ,  Bld'g. 1 
San Bernardino, CA 92415 

Sub j e c t  : NO,, SOx and CO Concentrations 
on Kilns No.'s 6,  7 and 9 

Dear Walter : 

Attached are  t h e  r e s u l t s  of t h e  tests on Aueiist 5 ;  1980, w h i c h  
were done by Truesdail  Laboratories,  Inc . ,  of Los Angeles. 
These t e s t s  were observed by Oscar Hel l r ich  of your District. 

I be l ieve  t h a t  t h i s  should complete a l l  of t h e  requirements for 
t h e  granting of an Operating P e r m i t  on t h e  coal  f i r i n g  systems 
on these  k i l n s .  

No. 8 k i l n  and t h e  Black Mountain k i l n  w i l l  probably be sampled 
i n  September. No. 5 k i l n  i s  down i n d e f i n i t e l y .  

Manager-Environmental Engineering 

cc:  E.  B .  Thorn, Jr .  
D.  IV.  Heineck 
&I. A. Yannone 
E .  C .  Cox 
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REPORT 

TRUESDAI L LABORATOR I ES, IN C .  huG 2 1  19BQ 

4101 N .  F I G U E R O A  S T R E E T  
L O S  A N O E L E S  9 0 0 6 9  

C A B L E :  T R U E L A B S  
- - T T S T I N O  AREA CODE 213 2 2 9 - 1 9 6 4  

CHEMISTS - M I C R 0 8 1 0 L O G l S T S  - ENGINEERS 
R =:BEAR C H D E V E L O P M E N T  

Southwestern Portland Cement Company 
=IENT Post Off ice  Box 937 

V i c t o r v i l l e ,  Cal i forn ia  92352 
ATTENTION: Mr. Douglas Y. MacIver 

SAMPLE Kilns # 6, 7, and 9 

P. 0. No. 2362Q 

INVESTIGATION 
Determine SOx, NOx. and CO concentrazions.  

DATE August 20, 1980 

RE- June 3, 1980 

LABORATORY NO. 32901 

RESULTS 

ck August 5, 1980 representa t ives  of Truesdai l  Laborator ies ,  Inc. con- 
ducted s u l f u r  oxides (SG), ni t rogen  oxides (NOJ and carbon monoxide (CO) 
emission tests on t h e  f l u e  gas from k i l n  numbers 6,  7, and 9 a t  t he  South- 
western Portland Cement Company f a c i l i t y  i n  Vic to rv i l l e ,  Cal i fornia .  
tests were witnessed by a r ep resen ta t ive  of t h e  South Coast A i r  Q u a l i t y  
Management D i s t r i c t .  

The 

.. . A ve loc i ty  t r ave r se  was run on each duct  ahead of t he  induced d r a f t  fans.  
A s p e c i a l  P i t o t  tube and a ca l ib ra t ed  Magnehelic d r a f t  gage were used t o  
measure t h e  ve loc i ty  head pressures ,  
Mini-Mite potentiometer were used t o  measure f l u e  gas temperatures. 

A chromel-alumel thermocouple and a 

The SO sampling was conducted dur ing  a 30 minute period. The sampling 
X t r a i n  consis ted of an i n  the  s t a c k  thimble,  a s t a i n l e s s  steel  probe, a set of 

c h i l l e d  impingers, an a i r  t i g h t  pump. 
set  consis ted of t he  following: t h e  f i rs t  impinger contained lOOml of 80% 
isopropanol, the second and t h i r d  impingers contained a toea1  of 200ml of 
3% H202, t he  fou r th  impinger was dry  and contained a thermometer, and a g l a s s  
f i b e r  f i l t e r  was used between the  f irst  and t h e  second impingers. 
CO samples were co l lec ted  i n  a Tedlar bag which was connected t o  t h e  dry  
gas meter o u t l e t .  
2 - l i t e r  g l a s s  bulbs which contained absorbing solut ion.  

and a dry  gas meter. The impinger 

NOx and 

The contents  were immediately t r ans fe r r ed  t o  four  evacuated, 

This report aPP!in only to the I?.IuP~ or sampla,, invatigrtd md is not necnlarib indicative of the q d i Q  or condition of ~ p p m d y  
identical or smlac Prcdunt. h a mutual pmtKtlon to chcots, the public and thcre labomtorin, this rcport is rubmid and -nd 
for the cxdusive me of the d e n t  to whom it is sddmrcd uld “pa0 the mndition that it is not to be 4 io wuholc or io pus in my 
advenidng or PublldQ matter without pnor written authorization from rhae  Labomtorim 

.. . . . . . - 
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., T R U E S D A I L  L A 8 D R A T D R l t d .  INC;  -2- Laboratory No. 32901 

The contents  of t h e  isopropanol impinger and the g l a s s  f i b e r  f i l t e r  
were analyzed gravimet r ica l ly  f o r  SO3 by BaSO p r e c i p i t a t i o n .  The contents  
of t h e  peroxide impingers were analyzed f o r  S 

and C02 by Orsat and f o r  CO by gas chromatography. 
analyzed f o r  NO, by t h e  PDSA method. 

by t i t r a t i o n  wi th  BaCl2 t o  

The l i q u i d  po r t ion  was 
the t h o r i n  endpoint. The gaseous po r t ion  of % t e f l a s k s  was analyzed f o r  02 

The k i l n s  were operat ing a t  s teady  condi t ions during t h e  sampling per iods 
and t h e  ve loc i ty  t r ave r ses ;  
capacity.  

however, k i l n  #6 was no t  operat ing a t  maxitnm 

The r e s u l t s  a r e  surmnarized i n  t h e  following t ab le .  
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' TRUESDAIL b B O R A T O R l t , .  INC; .3- 

Flue Gas: 

Temperature, OF 
Veloci ty ,  f t / s e c  
S t a t i c  pressure,  in. H20 
Duct dimensions, in .  
Duct a r ea ,  s q .  f t .  
Fiau r a t e ,  CFM 

SCFM 
DSCFM 

Water .vapor, % by vo l .  

Sul fur  Oxides (as SO?), dry: 

Sul fur  dioxide (SOz), ppm 

Emission r a t e ,  lbs /hr .  

Nitrogen Oxides, (N0,l: 

Concentration, ppm A 
B 

so39 PPm 

Summary of Resul ts  

C 
Avn: 
- 

Kiln  #6 

471 
42.0 
-5.5 

60 x 84 
35.0 

88,200 

32,300 
43,000 

24.9 

_- 

L d o r a t o r y  No. 32901 

Kiln  #7 

498 
46.3 
-5.5 

60 x 84 
35.0 

97,300 
46,100 
37,900 

17.7 

Kiln #9 

539 
47.8 
-4.5 

60 x 84 
35.0 

100,500 
45,800 
33,000 

28.0 

20 20 47 
1.4 0.2 0.4 
6.9 7.7 15.7 

685 
685 

Emission r a t e ,  lbs /hr .  (as NO*) 161 

236 979 
234 972 

963 236 
235 971 

- - 
64.8 232 

Orsat Analysis:  

02, % 10.1 14.0 
c02. % 12.8 9.4 

Carbon monoxide (CO), by G.C., ppm 10 4 

5.9 
20.6 
15 

Respectful ly  submitted, 

TRUESDAIL IABORATORIES, INC. 
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Sv'eight Collected, grams 
. .. _- 
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. .  A. T o t a l  T%eigSt . 

C. Condensa te  Vapor Volune, 0.00257 x 3 0  + Tm ' :.x B, CU. f t .  Y. 80 
B-P. + Pm/13..6 . 

. .  ,I . . 

D. T o t a l  Sample Volume, VTm 4- C,  cu. ft. 2 0 .  z g  
ht-  I . .  
, / >  I 

E. S a q l e  Volume,  D >: 520' x E.P. 4- P,,rl3.6 x I.:ois'iure c o n . ,  DSCF 12. r;/ 
U O  4- Tm 29.3 

F. C o n c e n t r a t i o n ,  15.lt3 x B/E, gcains/DSCF 

G .  Stack Gas F l o ~  Rate ,  1)SC"N 

- 

11. Einiss ions,  60 x G >: F/7000, Ibs/hr 
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Water ,?-YY 1.0 lS.0 

Cerkdr. Dioxide J / J .  Drv Basis . ' ,7r! 44.0 

Carbon ?!onoxide Dry B a s i s  . 3s-/ 28.0 

Oxycen I /91 D r y  52sis ,757  32.0  

Ki t rooen  h I n e r t s t  771 Dry Basis  . 75-1, 28.2 
! 

I 

4 98 ' 

443 

,_. 

/ 

A 43 

/di 52 

Sniipl ing S t a t i o n  /'<;IT * h  Date g/ r/ f5 

WATZP, V M O R  A37 Gn.5 DEXSZTY C:lLCULTIONS 

P e r c e n t  V a t e r  Vapor i n  Gases 

A. Gas p r e s s u r e  a t  meter, In .  Hg. (Absolute)  

B. 

C. Volune of metered gas, Cu. F t .  

:z 6.5-  
- 

Vapor p r e s s u r e  of w a t e r  a t  impinger . teo.p. ,  In. €!g. , YUI- 

/T. 78  

I 

, z y .  
. .  Y.&D . .  

:--s, 0 'f 

D. 

E. Volute of water vapor  condensed, Cu. F t .  

F. 

Voluxe of wa te r  vapor metered,  E. X C/A, Cy. F t .  
. .. 

.. 
. .  

T o t a l   volume of ... water  vapor. i n  92s,saa?le, WE, CC. Ft. 

G .  T o t a l  volurte of gas sample, C+E, Cu. F t .  

.. 2-7- i' ti. p e r c e n t  w a t e r  vapor  i n  s a q i e d  gas, io0 ;i FiG 

2g- 2g 
.- . 

Average Xolecular Weight 

J. Density of gas r e f e r r e d  t o  air = __ Av. . M o l .  . . .. . Vt.' - ': Q. . -  997 - _ _ _  
26.25 
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DATE-. 8/r/gkj _, . . . . . . . . . .  

i S t a t i c  Pressure, PS:'-KF 

. , T e s t  NO.: I -  . .  -. . Birometric Pressure: -2::r 

. . .  
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P-?SNCE POmT VELOCITY.  (EL4ERSE) ft/sec 
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. _ . _  

.' .. ' A .  

, ' B. 

. :  c. 

1 ' D. 
I . -  

. E. 

-F. 

G. 
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H.. 
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- '  J- 

K. 
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T ~ U E S D A I L  ~ A B O R A T O R I E S .  INC: 
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v e i g h t r  C o l l e c t e d ,  g r a m s  

. .  . .  
_. , .  

. .  
. .  

. .  

C. Condensa te  Vapor Volume, 0.00257 x 2 0  3. Tm ' :.x ?, cu. ft. 3*3,4- 
. .  B.P. + P&3..G . 

G :  S t a c k  Gas F 3 . o ~  R a t e ,  1)SC"N . .  

11. 'Enis 'sions,  6 0  x G x F/7000, l b s / h r  



Percen t  Water Vapor i n  Gases 

l?a? er , / 7 3  1.0 1s.o 

Cerbon Dioxide 0 9 Y D r v  Basis , f L 3  44.0 

Carbon Konoriide - D r s  Basis 28.0 

oxygen . D r : ~ - S e s i s  . . 32.0 

Ki t rooen  & I n e r t s  I 766 Dry B a s i s  -,,- 28.2 

-, - 

A. 

B. 

G. 

' D. 

E. 

F. 

G. 

H. 

;?I? 

3195 
- 

- 
3&$ 

/ z  78 

Gas p r e s s u r e  at  n e t e r ,  In.  Hg.. (Absolute)  

Vapor p r e s s u r e  of wa te r  at impinger  temp., In. Hg. 

VOlui;~2 of metered gas, Cu. Ft. 

Volume of Rater v2por rnztered, E X' .C/A,  Cu. F t .  

Voluuk of water vapor  condensed, Cu. F t .  

T o t a l .  volume. of va te r - -vapoy .  in g25 . s a x p l e ,  E E ,  

2 L - 7  

. SOD 

/ / . b y  

, f B  
3 - L y  

3 . Y 2  

Total voluroe of gas s a n p l e ,  C+E, Cu. F t .  . '  J? .Lb '  

Percen t  wa te r  vapor i n  s a q l e d  gas, 100 X FIG 

CC. F t .  

/?* 7 
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DATE z 
. )  . . I  

1 R d E S D A ) L  b B D R A T O R l E S .  !NC. ,-.. ' . .  @ . , 

.d S t a t i c  Pressure, P s : - y . p  Sampling Location: . 1 + F. 
. ~ a r o m e t r i c  Pressure: 2b:f 

.. * . 
. .  . . .  .J .. . , T e s t  No.: . 

. -  . . .  . .  . . . .  . .  . -  .. .. . . . . .  . '. . .  .,.: y7 i,..- . .  
. .  . .  

. .  

' ' G. .COXPZXXED VJXOCITY, . .  LZ-S, ftjsec' ... ._ .. . O K , . ~ Y ~ ,  f t /sec 

. 
. . . . .  

. . .  . -  
- 3 K b  

5 3 ? .  

fU0, YJO 

. .  . . : . .  
, 

1L. AREA OF FLUE,. SQ. FT. 

J. AVEP,4GE FLUE !EH.PEFQkTU.FS, OF 
. .  . .  

. .  

K. FLO!: PATE; G x 11 x 60,  E 4  



C a r o n e t t i c , P r e s s u r c :  26-r . 
._ 

. .  . . . .  . .  

. .  

. .  . .  
. .  

. .  . .  
A. T o t a l  lieighht . 

C. Condensa te  Vapor Volume, 0.00267 x 3 0  3- Tn ' :.x B, CU. . .  ft. !:g ~. 
. .  B-P. C Pn/13..6 . .  

. . .  
19' r7 ' 

- .  D. T o t a l  Sample Volume, V i  4- C, cu. ft. 

F. C o n c e n t r a t i o n ,  15.43 x b /E, grains/DSCF 

G. S t a c k  Gas F ~ C J ~ J  Kate> 1)SCXi 

11. I k i s s i o n s ,  60 x C x F/7000, l b s / h r  

.... 



Percen t  !dater Vapor in Gases ! 

k .  1G.F- 

- 363 
Gas p r e s s u r e  at  meter ,  In.  Hg. (Absolute) 

B. Vapor p r e s s u r e  of wa te r  at impinger tee.?., In. I!;. 

. Iy., r f  ' 1  C. Volui;li of metered gas , '  CU. Ft .  

. / 9  
S- 26 

I 

D. Volume of wa te r  v2por mstered,  E X CIA, Cb. F t .  

E. Volulo% of water vapor  condensed, Cu. F t .  

F. Total.-volume-of water vapor  i n  g2s.  s a x p l e ,  E E ,  Cu. F t .  s. e s  
I 

G. T o t a l  volune of g a s  sample, C+E;Cu. F t .  17. r 3 .  
H. Percen t  ~ a t e r  vapor in sam?led gas,  100 X FIG LX-b 

Gas Densit\. C o r r e c t i o n  F a c t o r  




