
Background Report Reference 

AP-42 Section Number: 11.6 

Background Chapter: 4 

Reference Number: 39 

Title: Test Report of Kiln Exhaust Emissions 
from Southwestern Portland Cement 
Company, Kilns Nos. 5 and 8 at the 
Victorville Plant and Kiln No. 1 at the 
Biacic Mountain Piant 

Truesdail Laboratories, Inc. 

Truesdail Laboratories, Inc. 

September 1980 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




~ r [ c h c n - / / . =  s-+ & _c c d  RLLh 6 S C  *' - 
u42 &tian /& 1 

REPORT Reference AdIdai 

wcP-Lok "'1 , .. 
i . . ,  A' c u d  \ be& L. 

Report sect. pr i ' 'TRuESDAIL LABORATORIES.  I N C .  2 l  Reference XI-. L_ 

4101 N. - . . j E E T  
L O S  A N Q E L E S  9 0 0 6 5  
AREA CODE 215 229-1564 
C A Q L E :  T R U E L A B S  
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Southwestern Por t land  Cement Company 
Post  O f f i c e  BOX 937 
V i c t o r v i l l e ,  Ca l i fo rn ia  92352 
A m :  M r .  Douglas MacIver 

DATE December 5, 1980 

RECEIVED September 5, 1980 

SAMPLE K i l n  exhaust f;om Ki lns  No. 5 and 8 i n  V i c t o n r i l l e  LABORATORY NO. 33700 

<.lo 2 p lan t  and one k i l n  exhaust a t  Black Mountain Plant .  

INVESTIGATION 

7 / 3 M  Sampling and a n a l y s i s  f o r  s u l f u r  ox ides  (SOx), n i t rogen  oxides 
(NOx) and carbon monoxide (CO) i n  K i l n  exhausts.  

RESULTS 

On October 9, 19%, r c p r e a e r t a t i v r u  of i m e s d a i l  Labora tor ies ,  Incorporated,  
conducted k i l n  exhaust emissions t e s t s  a t  two Southwestern Por t land  Cement 
Company P lan t s :  V i c t o r v i l l e  p lan t ,  k i l n s  No. 5 and No. 8,  Black Mountain 
p l a n t ,  s i n g l e  k i l n .  The tes ts  were made t o  determine SOx, NO, and CO con- 
c e n t r a t i o n s ,  and emission r a t e s  o f  SO, and NO,. 

5 and No. Flue gas flow r a t e s  on t h e  k i l n s  No. 8 were determined by a 
I n  both cases ,  t h e  f l u e  gas  samples s tandard v e l o c i t y  t r a v e r s e  measurement. 

were taken from t h e  duc ts ,  and t h e  flow r a t e  could be determined by t h i s  
method. 

The Black Mountain k i l n  exhaust samples were taken from t h e  baghouse. 
There was no confined flow ( i n  a duct o r  a s t ack ) ,  s ince  t h e  baghouse was e m i t -  
t i n g  d i r e c t l y  i n t o  atmosphere. Here t h e  f l u e  gas  flaw r a t e  was determined 
from t h e  c o a l  feed r a t e ,  coa l  u l t i m a t e  ana lys i s ,  and f l u e  gas  ana lys i s .  
c a l c u l a t i o n  shee t  i s  submitted i n  t h e  appendix of t h i s  repor t .  

SO, sampling was conducted over  a 30 minute period. 

The 

The sampling t r a i n  
cons is ted  of  an in - s t ack  f i l t e r  (alundum thimble) and a set of  c h i l l e d  impingers. 
The f i r s t  impinger contained 80% isopropyl  a lcohol  (100 ml),  followed by two 
impingers wi th  l O O m l  each of 3% hydrogen peroxide, t h e  fou r th  impinger was empty, 
wi th  a thermometer i n  it. The g la s s  f i b e r  f i l t e r  was used between t h e  f i r s t  
and second impinger. 

This repon app!ia only to the gmpl+ or samples. investigated and is not eeccsurily indicative of rhe qualitg or condition of apparently 
identical or s m l ~  prcduca. As a m u d  pmtcction to dime, the public and these laboratories, this on is &mined and sccpred 
for the exclusive use of the dimt to whom it is zddmxd and upon the condition h t  i t  is not to k "2 io whole or in & ia any 
advmiting or publiciw matter without prior written authorization i ron the Moratoria. 
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NO and Co were determined on an integrated flue gas sample collected 
in a Tehar bag. 
minations. 
02 were determined on the gas phase of each of the sample flasks by an Orsat 
analysis and CO was determined by gas chromotagraphy. 

titrations 7EPA method 8 ) .  

Phenoldisulfonic (PDSA) acid method was used for NO, deter- 
Three flasks of flue gas were collected for each test. C02 and 

The SO determinations on the sample collections was made by a barium 

The results were as follows: 
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TRUESOAIL LABORATORIE-. INC. -3- 

V i c t o r v i l l e  P l a n t  

Tes t ing  T ime :  S t a r t  

Barometric Pressure ,  I N  Hg 
Flue Gas: Temperature, O F  

F i n i s h  

Veloci ty ,  Ft/Sec 
S t a t i c  Pressure ,  I N  H20 
F lue  Dimensions, inches 
Flue Area, Sq. Ft.  

Gas Volume: CFM 
SCFM 

DSCFM 
Water Vapor, % (by vol.)  

Su l fu r  Oxides (SO,) 

Concentration, ppm (dry) 
S u l f a t e s  ( a s  SO2) 
Sul fu r  Dioxide (SO2) 

TOTAL: 

Emission Rate, LbsiHour ( a s  SO2) 

Nitrogen Oxides (NO,) 

Concentration, ppm (dry) 

Avg : 

Emission Rate,  Lbs/Hour ( a s  NO2) 

Carbon Monoxide (CO) , ppm (dry) 

Orsat  Analysis :  C02,  % 
02,  % 

K i l n  #5 

1311 
1341 

26.15 

63.8 
-4.0 

19.90 

632. 

60 x 47.75 

76,180 
31,400 
23,000 

26.7 

4 
354. 
358. 
- 

83.4 

1081 
1073 
1076 
1077 
- 

180. 

10. 

16.1 
8.5 

-. 

Laboratory No. 33700 

Ki ln  #8 

1432 
1502 

26.15 

44.4 
-5.0 

35.3 

445. 

60 x 84.75 

94,040 
46,600 
36,6 20 

21.4 

4 
118. 
122. 

45.3 

681 
700 
689 
690 

184. 

- 

< 10 

16.9 
9.8 
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TRUESOAIL LABORATORIE-.  INC. -4- 

Black Mountain K i l n  Exhaust 

Coal Feed Rate,  tons/hour  

Tes t ing  time: S t a r t  
F in i sh  

Calcu la ted  F lue  Gas Flow Rate, DSCFB 
, DSCFM 

Su l fu r  Oxides (SO,) 
Concentration, ppm (dry) 
S u l f a t e s  (as  SO2) 
S u l f u r  Dioxide (SO*) 

TOTAL: 

Emission Rate, l b s h o u r  (as  SO2) 

Nitrogen Oxides  (NOx) 
Concentration, ppm (dry) 

I 

Laooratory No. 33700 

Avg: 

Emission Rate, lbs/hour  (as  NO2) 

Carbon Monoxide (CO, ppm (dry) 

Orsa t  Analysis :  C02,  % 

Ultimate  Coal Analysis :  Moisture,  % 
Carbon, % 
Hydrogen, % 
Nitrogen, % 
Sul fu r ,  % 
Ash, % 

02, % 

Oxygen 
(by Dif fe rence) ,  % 

11.8 

0931 
1001 

6.65 x lo6 
110,830 - & &*F 

3.  
68. 
71 
- 

79.7 

784 - 
76 2 

150. 

3.83 
73.92 
5.17 
1.58 
0.63 
5.97 

8.90 

Respec t fu l ly  submitted, 

TRUFSDAIL LABORATORIES, INC. 

Supervisor,  A i r  P o l l u t i o n  Tes t ing  

k P d C  - /30 7 i i r -  
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ACCT. CODE *// 

SHEET NO. Of- 

REFERENCE 

-.. 
1‘”’ OR W/O NO. 

DAT .- Southwestern Portland Cemi 

BY 3 4/M 
.go,, 7;3f fm,.55,~U,-JS - 6,- & I  I+.-// SA SUBJECT 0 - 1580 -Sumnahc s X P ~ ~ :  
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G 

m 
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_..___-- 
QUA9RY - P L f i F T  - P 2 O O U C T I O N  - R E P O ! ? T ~ -  

T I M E  10/09/80 05: 1 1  
.... . . - .. . . -. . . _ _  _ _ _  -. 

SUET. TODAY 

.- ROCK T O  STO8AC-E,  TON . . . . . . . . . . . . . . .  297.512 __ 4354.380 . 

ROCK A N V E N T O 9 Y  M T O N  -23996.240 

RAW M I L L I N G ,  TONS 
, .  
I 
i 

BLACC L I M E S T O N E  .000 3 172.25 1 

ALVIC- .000 292L583 
.. . . . .  .. .- __ 'WHITE ' L I M E S T O N E  - - .ooo 

i t  Q U A S T z I  T E  .ooo 24.602 1 :  
CLAY .ooo 59.021 i 

~ -~ ........ ...... ... __ . ____ 
.. 

I R O N  .ooo 42.419 
- -3.6i~l.-l ____ 

A L~ ~- .- .- - . 
I 
I 
j {.. 

.ooo 

.ooo 182.580 

.ooo 

-000 ..... 280 4.409 . . i  

... 23433.833 - ___ 

- -. . - . . - . . - 
- 19,833 L ____ 

I UNS IH 3U !i 
M I L L  HOU3S 

1 --'EALL--DRIVE*-KWH ~-~~~'---~~~.-~00~~-20738.562 1 
H? 

_. __.___._~ KF INVENTORY,  TON 
X-RAY A N A L Y S E S  -- -~ ' I '  

I 
SI02 .ooo 22.346 ~ \ .  

I r~ 
CAO .ooo 66.059 1.. 

C 3 A  ,000 5.826 i ... 
X - R A Y  HRS - .ooo 

c 3s .goo 64.188 l.. 

KILN i. 

F E E D .  TCINS 151.547 2942.505 1: 1 

,TON A! X I I . S O l ~  11.697 c 

; l & .  

....... . _ _ - ~  _ _ _ _ _ _ _ ~  FE203 AL203' .ooo 4.080 - 
.ooo 2.949 

--.---_i 4.363 " . . . . . . . . . . . . .  . ~ 

c3s MGO .ooo __ 
.000 6 3.; 6 8 0 

..... 18.416 . .  . .  ... .  ._ ... ~.-. . 
T A T S E T S  

AD203 . .  _. .OOQ . 4.050 ... 
FE203 ,000 2.950 

1.166 - 24.000 H3URS 
C L I N K E R ,  I O N  104.574 1944.992 

_ .___~__ .... . . .  

1.29.597, .. 122.604 .._____.. , T O N I H R  - - . -. - . 
---  COAD, T O N  13.765 280.732 , 

BTu'TO" CL.INXE1 .000 
OXY S E N ,  t . 1 i383 i l  23 

~. 

F E E 3  HOUS?,F 1067. (373 1076.397 
SECONDAgY A I R  F 853.184 833.0Y9 . 

- . ' - -CLINKER T E 3 P . F  259 :738 
50(3.O30.--- - -  --. 

COOLEfi E X H A U S T , F  5 4  1.478 40e.7S6 a L. 

' l d  

9 

__ __ - _____ 

-__. - CDA NKER 
-.TY S T 32A GE . T 9 N 9 7.25 3 ---.I 30 8rF 28--- i 

( .ooo 496.485 . .L 

c 
\, T O  R A I L  SC4LE . T O N  
.. . .  . __.__ - -'I,NVENTORY. -- -- E TON __ 356.702 

I\ 
', 
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.. ........ ~- .... -_ ....... - -  
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.. ... . .  .. _ _  . . _-- .. 
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-. . . .  - ~ - ~ _ _  
QU A R R Y  .P LA NT P ROD U C T I 0 N -R E P 0 RT 

0 9 ? 3 2  

. SHIFT 
c-- 

TIME 10/09/?0 
. . . . .  .. . -  ~- . - - .................. .. 

T O D A Y  
ROCK I N V E N T O R Y  E T O N  - 23 996.24 0 

..... ROCK T O  STORAFt ...... _ _  T O N  1031.410 - ... 4384.8FO . - 
RAW--EADcING,- TONS __-- . ,  

BLACK DIMESTONE .ooo 31 72.25 1 
...... ~ .- WHITE . -  LIMESTONE . .ooo 

- A D V I  C .ooo 23~2 x 3 3  
QUAilTZITE . 000 2.602 I '.. 

, .  

1 

i 
__ - ___ CLAY .ooo 89.021 

.. -_  

i 

L.. 

, ,  I R O N  . 000 42.41.9 ! .  

.ooo 182.580 j :. 

. HP .ooo 2504.409 . I  i 

---TOTAL.- 
~ 

. 0 0 0 ~ 3 6 ~ 2 ~ 1 ~ 1 ~ 7 7 - -  --..- _.-.. - 
I UNS/H I1U H 

I 19.833 - -.~-EILL-DRI MILL HOUT1S vF - K W H  ~ . ~ ~ ~ . ~ . . . . ~ . ~ ~ o o o . . . ~ 2 0 7 3 8 , . 5 6 . 2 2 - ' ~ ~ ~ ~ ~ ~ ~  . 000 
.I 

. -  , .. -. 
-..~ KF P A Y  I N V E N T O R Y ;  .ANALYSES TON ~ ~ .--A 23433.833 -~ ~ - 

! (  
I .:; 

I < "  

~. .. 
S I 0 2  .ooo ' 22.846 

.ooo 4.080 AL203 
---FE203 

C A G  . 000 66.059 

i __ ~ _ .  __ ~ . ooo.-.--- 2 .-9 4~9 

4.363 
3.-6 8O _- __ - __ -~ - - ___ EGO .ooo ..... c3 . _ _ _ ~  .... - ........ 

.no0 . 
C 3 A  
X-RAY HilS 

TASGETS 
c 3s 
Ai203 

. FE203 

.ooo 5.326 

.ooo 18.416 ........... .. - - ...... __ .. -_ 

.ooo 64.188 i 

.ooo 4.050 ooo ~. 2;950 __ - -. .~ ~____ . 
KILN 

- ~ ... HOURS 2.500- 24.000 . 

-CLI N K E R ,  TON -225.299 I9 4 4 .9  92 
FEED. TONS 3 24. 4 7 0  2942.505 

- - C O A L , T O N  -0.483 280.-732 
,Tr)NMS I 1 .goo+ 1 L.697 

M R  ~- "-1%9%_- . ,- 122.604 ~- 

_____ .ooo 
*;192 

... 
15383- ' I ?  

..-.oxy BTU GEF / T O N ,  CLI  N K E R  
1 .  

FEED H0USE.F 1069.501 1076.397 !::(., 

C O O L E 3  EXHAUST , F  533.23 7 498.786 i (..- 

SECONDARY A1R.F ....... __ 863.190 ~ 1 2 5 9 - 7 3 8 ~  833.089 ~ '10 

---CLINKER TEMP,F 192.-208' . i 

CLI NKE? 
-- - - T O - S T O R A G E ; T O N  ------209;527 --I ~ t - 1 8 ~ ~ 3  

TO 3AIL SCALE TON .ooo 496.485 
I N V E N T O ~ Y .  E T O N  356.702 .. .............. __  __ ____ . .. 

i 

,. .... 



.- . .  

..... - ... . . . . . .  . .  
.\ 

....... ._ ___ 
- -QUARRY P L 4 N T  PRQDIJCTION -REPORT 

TIM5 10/09/80 IO: 15 
... .. ~. 

SHIFT T O D A Y  
ROCK I N V E N T O R Y  5 T O N  -23996.240 

.... 

ROCK T O  STO3ASE. TON 1112.377 ... 43S4.580 . . . . .  .. .... - 
RAW EILLING. TONS 

~ _ . ~  

BLACK LIMESTONE .ooo 3 172.25 I 
WHITE LIMESTONE 
ALVI C .ooo 292.-553 
QUA2TZITF .ooo 24.602 , i  

CLAY ....... ... .ooo 89.021 

I R O N  .ooo 42.419 ! (  

/ 

. . .  .- ............ - ... .... .ooo 

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

.. T O T A  ........ - . 1~ ;,' ... __ 
-000 

I .  Tfi.1C 1 ' J W J  I n  n .  UU n..n K .ooo lE2.580 , /' \ .  
. .......... __ .. ._ MILL @OU3S DPI VE ,-.~K WH -. .ooo . 19.833 

.OOO --20738.562 I 
i-. 9 HP .ooo 2804.409 

23433.533 -X-R AY-.A FA DyS ES _. .- ..... --___ _ ^ _ _ _ _ _ _ ~ _ _ . _ _  

. .  
! KF I N V E N T O X Y ,  T O N  

S I 0 2  .000 

.ooo 
C A G  .ooo 
MSO .ooo ... .c3s- ............. ......... .ooo 
C3A .ooo 

&OOO X - R A Y  HRS 

c 3s .ooo 
AL203 .ooo 

--FE203 0 000 

.. I --FE203 AL203 ... ....... .ooo - -- 

~~ . 
TAXGETS 

I 22.846 
4.080 
2,949-- . I  

66.059 
.-.63 4.363 680 

15.416 

64.188 
- 4.050 

2.950 

~ 
______-. 

- ............. . 
5.326 j. .. 

.~ . . __  

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

KILN 
24.000 H O U %  3.250 

C L I N K E R ,  . TON 294.953 1944.992 
FEED, TONS 422.316 / 2942.505 

I 29.943.- I 22.604 

- .. 

I. 

..... 
2F0.732- 

, T O N / H R  

! ..~ 
- C O A L . T O N -  

, T O N  /H R 
.000 - BTU/TCIN, C L I N K E ?  . -  ,~ ............. I . S8 ............. 

--"-GXY 54 N ,7? 1;3?3 
I: 

FEE9 HOUSE,F 1065.326 1076.397 I, ~.. 
SECON3AgY AI3.F -~ 369.5 13 - -  833.059 . . - __ ,, 

C O O L E X  EXHAUST.F 537.463 498.786 i L 
T O  - S T O R A G ~ , T O N  274 . 304 180R-828~ . 

496.485 : L- T D  R A A L  SCALE T2N' .000 
'IENTOW, M T9N 356.702 

( 

.. 
? 

.--CLINKER TTMP,F 7.552 259.735 

C L I N K E ~  

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



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

. .  

. . .  . . . .  ......... 
(0 .& 

9 0 C X  IN'JENTO?Y 1Y Tr2h' -23996.240 /f % 

QIJA?9Y P L 9 N T  P 9 O D ' J C T I O N  R E P O R T  

.... . . . . . . . .  ....... 
7 - w  TIXF ln/lo/?O 07: 00 

/o * 
'~ S H I F T  T O D A Y  

K C X  Ti7 STCSA-\C,E. T 3 N  .OOO ' 2513.211 . . .  ... 

2704.7a5 
XA'd PIILLINC:.  TONS 

I 239.9 47 
11.117 

SLACK L I M S S T O N E  
WJYITE L I M Y S T 9 N F  
ALVI C 

. -. 

. .  . . . . .  ....... 11.117 
2117.9 13 
3.223 

70.21 1 I 
. . . . . .  . . . . . . . .  .. .. 

35.270 - 9  
. .  . . . . . .  ~ z n - l r )  = * 7  

d O I C . . > L . . J  

182.526 1'' 

17624. I60 

23433.533 
2307.999 ( 

. . . .  ~ .. -. .... -. ... .- . ._ ... ....... 

.~ 
I l?.?03 

.o00 
36.432. 

Q ~ A ? T Z I  r'; 
C L 4 ' t  

I 9:jN 

TTlTAI_ 
T O N S L d 0 U ?  

N I L L  H9U3S 
M I L L  D?I VZ:, K W H  

KF INVENTO?Y,  TON 
X - ? A Y  ANALYSES 

t H P  
. .  

S I Q 2  
AL233 
-FE 203 
CAG 
E20 
c3s 
C 3 A  
X-SAY t l x  

TARZETS ~ 

c 3s 
AD293 
F E  233 

. .  

K I L N  

16.055 

!"2.555 
1~74.044 

8.000 
16 7 20.050 
2502.6 9 7 

22.493 22.478 
4. I12 
3.004 
65.186 
5.5 17 

62.630 
5.517 
7.0E3 

63.009 
.4.099 
3.000 

- . (. 

......... ~ ..... .... 

1 

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

.- . _  4.049 ..... 
2.999 

.. 

65.308 

63.447 
.... 5.449 

5.659 
15.053 ~.. . . . .  .. .- ... . 

63.999 I 

(, 

. . . .  . . . .  

i. 

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

4 . 0 5 6  . . . . . . . . . . . . . . . . . . . . . .  
2.999 

. _. 24.000 
2063.44 I 
3015.757 
125.656 
2E2.340 
! 1.764 

1.251 
1030.65 2 
831.531 
239.24 I 
5 10.765 

a.ono 
696.941 

F E E 3 ,  T i N S  

C 9 A L .  T n N  
, T ON/H 9 

E T U / T 3 N .  C L I N K ? ?  
OXY SEN, z 
F E E 3  H9USC.F 
S Z C 3 X 3 A ' i Y  A I ? , F  
C L I  NXZ? T ? 5 ? ,  F 
C n 9 L Z I  2 Y Y 4 U S T . F  

, T3!J/HR 
i n m .  i n 1  
127.5 1 2 -  
94.174 
11.771 

I. IC7 
1076. ?57 
8Z0.357 
537. 0 3  1 
5 l 4 . 5 , " 9  

. o m  

I ono.385 
161.403 
35E.441 

. .  

.... ...... .- ... 
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SHIFT T O D A Y  

f ROCK INVCNT04Y I1 T0V -23096.240 
99CK T,'I S T 3 3 P E .  T O N  2513.211 2513.21 I 
R A X  EILLINS. T?NS 

t.. BLACK LIMZSTONS 
'JHI rc L I M F S T O N K  
A L V I C  c G!UA?TZI T T  
C D A Y  

I3?N 

T O T A L  
TONS/HOU? 

MILL HOUZS 
X I L L  22IVE. C'dH 

. U P  
K F  I N V E N T O R Y :  T O N  
X-F(AY ANALYSES 

S I 3 2  
AL203 
FE203 
C A G  
MSG 
c 35 
C 3 A  
X - ? ? Y  P?S 

TARSZTS 
c3s 
AL203 
FE203 ~~ ~ 

KILN 
HOIJ9S 
CLI NKE?, T0!J 
FEED.  TONS 

125.371 . oon 
I O .  793 

1.72? 
1.574 

125.37 1 

10.793 
1.720 
1.574 

1.676 

141 .  I45 
. ,169.375 

.?33 
152a. 163 
2935.452 

22.45 I 
3.697 

, 2;722 
66.463 

71.225 
4,..964 

5. 194 
,666 

63.999 
3.999 
3.000 

5.000 
695.222 
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August 29, 

Mr. Douglas Y .  MacIver, Manager 
Environmental Engineering 
Southwestern Portland Cement Company 
P. 0. Box 937 

1984 

Victorville, CA 92392 

Dear Mr. MacIver: 

Source Test Results 

On July 25, 1984, staff of the Compliance Division of the California 
Air Resources Board conducted a source test o f  the pir V ic to rv j ! ! e  k i l l  
emissions. Enclosed i s  a summary o f  the test results. 

If you have any questions regarding these results, please feel free 
to contact Gary Zimmernan at (916) 322-2886. 

, 

Compliance Division 

Enclosure 
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SOURCE NAME AND ADDRESS SOURCE REI 

I Southwestern Portland I Oouolas Y. 
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ENGINEER 'i .',: .... 

i . . .  
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SOUTHWESTERN PORTLAND CEMENT COMPANY 

P.O. BOX 937 
VICTORVILLE. CALIFORNIA 923924623 

INTER-OFFICE CORRESPONDENCE RECEIVED (619) 2451681 

To : G. W .  Ogle 

From: T. F. Knisley 

Subject: 

Date: July 20, 1984 

NOx Test - June 13, 1984 

Attached is the f ina l  report issued by Truesdail Laboratories, Inc., 
on the tests they ran on June 13, 1984, nn the  Black b!c~?tziz Kiln 
#1 t o  determine the emissions of NOx, Sox, and CO. 

Briefly, these resu l t s  show a substant ia l  reduction in  both NOx and 
Sox emissions over the s imi l a r , t e s t  run on October 9,  1980. 
emissions dropped from 79.7 Lbs/Hour (as SOz) t o  17.8 Lbs/Hour (as 
Soz) ,  and NOx emissions dropped form 621 Lbs/Hour (as NO2) t o  398 
Lbs/Hour (as NOz). 
and equates t o  5.17 Lbs/Ton of c l inker .@ 7 7  7Ac C / , . ~ ~ C  

Another test is currently scheduled fo r  Wednesday, July 25, 1984, by 
Truesdail, using the EPA-reconunended procedure (procedures in the 
previous test were AF'CD-recomended). The local  APCD w i l l  observe 
t h i s  test, and it is my understanding tha t  the State  A i r  Resources 
Board w i l l  be present and w i l l  nm concurrent tests for  t h e i r  own 
information. 

I w i l l  keep you informed of fur ther  developments. 

SOX 

This new NOx number represents a 35.9% reduction 

1) 
_. 

TFK : l m  
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&? RN PORTLAND CEMENT COMPANY 
\ k 

RECEIVED 

PO BOX 937 
ICTORVILLE. CALIFORNIA 9239243623 '. 

I 
JUL 2 3 1984 

Subject: NOx Test - June 13,  1984 

Date: July 20, 1984 

Attached is the final report issued by Truesdail Laboratories, Inc., 
0:: the tests the;. ra  GI? JEP 15, 1984, nn the Black b!c~~-mtaCn KF1.n 
#1 to determine the emissions of NOx, SOX, and CO. 

Briefly, these results show a substantial reduction in both NOx and 
SOX emissions over the similar, test run on October 9, 1980. 
emissions dropped from 79.7 Lbs/Hour (as S02) to 17.8 Lbs/Hour (as 
SOz) ,  and NOx emissions dropped form 621 Lbs/Hour (as NO,) to 398 
Lbs/Hour (as N 0 2 ) .  This new NOx nmber represents a 35.9% reduction 
and equates to 5.17 Lbs/Ton of clinker.@ 7 7  T / , ~  ~ / , . ~ k r  

Another test is currently scheduled for Wednesday, July 2 5 ,  1984, by 
Truesdail, using the EPA-recommended procedure (procedures in the 
previous test were APCD-recommended). The local A H 3  will observe 
this test, and it is my understanding that the State Air Resources 
Board will be present and will run concurrent tests for their own 
information. 

I will keep you informed of further developments. 

Sox 

1) 
.. 

(619)  245-1681 

TFK: lm 
Att- 
cc: ~ D. W. Heineck C 

W. R. McCormick f z S  & @ 3%?/%0.1= 8/1367$% 
' '  D. Y. MacIver 

c Sl*Y 
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REPORT ' . 

'rk U E S D A I L LAB 0 RAT 0 R I E s , 1 N C . 
t 4 2 0 I  F R A N K L I N  A V E N U E  

AREA CODE 714 . 730-6239 
AREA CODE 213 . 225-1564 

T U B T I N ,  C A L I F O R N I A  9 2 6 8 0  - M I C R O B I O L O G I S T S  - E N G I N E E R S  
- D E V E L O P M E N T  - T E S T I N G  

C H E M I S T S  
R E S E A R C H  

CLIENT 

SAMPLE 

Southwestern Port land Cement Company 
post Off ice  BOX 937 
V i c t o r v i l l e ,  C a l i f o r n i a  92352 
At ten t ion :  T i m  Knisley 

.~ - ~ 

C A B L E :  T R U E L A B S  

DATE J u l y  12,  1984 

R E ~ V E D  June 6 ,  1984 

LABORATORY NO. 00258 

Kiln Exhaust a t  Black Mountain 
8262 V P.O. No. 

INVESTIGATION 

.. 
SO,, NOx, CO Emissions 

RESULTS 

On June 13, 1984 r ep resen ta t ives  of T ruesda i l  Labora tor ies ,  Inc .  
conducted t e s t s  t o  determine the  n i t r o g e n  oxides (NOx), s u l f u r  oxides 
(SO ), and carbon monoxide (CO) emissions of t h e  Black Mountain k i l n  
bagEouse exhaust a t  Southwestern por t land  Cement Company i n  V i c t o r v i l l e ,  
Ca l i fo rn ia .  

A s i n g l e  60-minute sample of the  baghouse exhaust (open type) w a s  
c o l l e c t e d  a t  a s i n g l e  poin t  above t h e  bags of a c e l l  i n  the baghouse. 
The sampling t r a i n  cons is ted  of an in - s t ack  g l a s s  f i b e r  f i l t e r  mounted 
t o  a s t a i n l e s s  s t e e l  sampling probe and connected w i t h  Teflon tubing 
t o  a s e t  of impingers conta in ing  200 m l s .  of 3% hydrogen peroxide s o l u t i o n .  
The sampling probe was kept  heated by the baghouse exhaust temperature 
(above 5 0 0 ' ~ ) .  
the f l u e  gas were c o l l e c t e d  a t  the  sample p o i n t ,  20 minutes a p a r t ,  wi th  
evacuated g l a s s  bulbs conta in ing  an NOx absorbing s o l u t i o n .  

monitor t ap ) ,  a t  the baghouse i n l e t ,  and a t  the d i l u t i o n  a i r  i n l e t s  $0 
the  baghouse fan.  

During t h e  t e s t  pe r iod ,  t h r e e  2 - l i t e r  grab samples of 

Flue gas grab samples  were a l s o  c o l l e c t e d  a t  t h e  k i l n  exhaust (0 

A sample of the coal/coke feed w a s  subjec ted  t o  u l t imate  a n a l y s i s  
by ASTM methods and the r e s u l t s  used t o  c a l c u l a t e  the  f l u e  gas flow 
r a t e .  The amount of d i l u t i o n  a i r  and t h e  amount of C02 off  gas f r w  the 
product were included i n  t h e  c a l c u l a t i o n s  by using the CO2 and O2 values  
found i n  the  baghouse exhaust samples. 

Su l fu r  d ioxide  (SO2) w a s  determined by t i t r a t i o n  of the  hydrogen 
peroxide c o l l e c t i o n  wi th  barium c h l o r i d e  s o l u t i o n  t o  a t h o r i n  endpoint .  
Neut ra l  s u l f a t e  was determined by t i t r a t i o n  of the f i l t e r  c o l l e c t i o n  i n  
the same manner. 



(2) 
., , 'TRUESOAIL LABORATORIES, INC. 

_- 

. .  
Laboratory No. 00258 

The grab samples were analyzed for  NO by the phenoldisulfonic ac id  
(PDsA) method and for carbon dioxide (C02)xand oxygen (02) by Orsat. The 
s ing le  sample taken a t  the k i l n  exhaust was a l s o  analyzed for carbon monoxide 
(CO) by gas chromatography followed by methanization and flame ionizat ion 
detect ion.  

The r e s u l t s  were as follows: 

.. 
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, ' TRUESOAIL LABORATORIES, INC. (3) 

Product ion Data 

Fuel  Rate, t o n s l h r  
Fue l  Coal, % 
Fuel  Coke, % 
Kiln Eeed Rate, t o n s l h r  
Kl inker  Rate, t ons /h r  
Oxygen, % .. 
Combustibles, % 
I .D. Fan Damper, % open 
I.D. Fan  Speed, RPM 
Temperatures; OF 

KILN Feed Housing 
Secondary A i r  
I n l e t  

Black Mountain 

11.8 

0.002 
10 

640 

1130 
1300 
6 73 

Baghouse Exhaust 

F lue  Gas 

Temperature, "F 537 
Flow Rate, DSCFM* 120,600 
Moisture ,  % by Vol .  4.8 

S u l f u r  oxides  

Neut ra l  S u l f a t e ,  ppm 0.3 
14.3 S u l f u r  Dioxide,  ppm - 

T o t a l  ' 14.7 

Laboratory No. 00258 

Emission Rate, LBSlhr  (as So2) 17.8 -3 
Nitrogen oxides 

NO,, PP m d q  Time - 2 d  co = - 
11:33 15.3 10.7 
11:53 14.4 11.4 

10.7 15.8 - 12: 13 - 
Emission Rate, Lbs lh r  NO2 

* C a l c u l a t e d  from f u e l  a n a l y s i s .  

Avg . 15.2 10.9 

/ 

471 
437 
452 
453 

398 

- 
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' .  ' ' TRIJESDAIL LABORATORIES. INC.  

Baghouse I n l e t  

10:06 
10:07 
10:08 

OaEen Monitor - 

19.9 
19.6 
18.5 

Time .. CO:, % 

13:25 26.2 

Di lut ion  A i r  Fan 

L e f t  I n l e t  12:43 0.0 
Right I n l e t  12 : 44 0.0 

coal/Coke Analys is  

Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Ash 
Moisture 
Oxygen (by di f ference)  

F 

Laboratory No. 00258 

NO,, pp m dry 

516 
615 
53 3 

NO,, ppm dry CO, ppm 0 2 s  

3.4 747 9 

NO.., PP- 
-a - o.,. "/, 

-L- 

20.9 
21.0 

% by Weight (dry) 

80.74 
5.13 
2.04 
0.81 
4.39 
2.34 
6.89 

3 
3 

Respectful ly  submitted, 

S .  Hugh Brown, Sljpervisor 
Air Pol lut ion Testing 
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,- - . .) . . REPORT 
TRUES DAI L L A B 0  RATOR I ES.  INC. 

i 

C H E M I S T S  - M I C R O B I O L O G I S T S  - E N G I N E E R S  
R E S E A R C H  - D E V E L O P M E N T  - T E S T I N m  

=@= 
AREA COOE 714 730162& 
AREA COOE 213 225-1564 

southwestern Portland Cement co. C A B L E :  T R U E L A Q S  

P. 0. Box 937 
V i c t o r v i l l e ,  California 92532 
ATE": TimKnisley 

DATE August 10, 1984 

RECEIVED August 2, 1984 

No. 00283 Y T . A R n n  * - - -  SAMPLE Baghouse must A t  Black Mountain K i h  ( 

ECEIVED 
P. 0. No. 8787 V 

INVESTIGATION Sulfur oxides And N i t n  

I On July 25, 1984 representat 
conducted tests to determine the : 
oxides (NOx) emissions of the baqk,  
faci l i ty  of Sou+hwestern Portland 1 
Califomia. The baghouse was of e, 
conducted on each of three differej 
from the middle of the cell just  abve the bags. 

is 

__._ - q ~ ~ e s  were collected 

Sulfur dioxide . .  ' was determined with an EPA Nethcd 8 
sampling train. 
time three 2 - l i t e r  grab samples of the flue gas were collected with 
evacuated glass bulbs containing an ND absorbing solution. The 
Methcd 8 train consisted of a heated s h l e s s  steel sampling probe 
connected to a heated glass fiber f i l t e r  in a.glass  holder. 
was follawed by an jmpinqer set, a diaphragm vacLNm p w  and a dry gas 
meter. 
f i r s t  bubbler, 100 ml of 3% hydrogen peroxide solution in each of the 
second and third bubblers, and the fourth bubbler was empty except for 
a mercui-y tkenmneter. 

Each sample was collected for 30 minutes during which 

The fi l ter  

The impinge set contained 200 m l  of 80% isopropanol i n  the 

The peroxide solutions w e r e  analyzed for SO2! in duplicate, by 
titration w i t h  barium chloride solution to a thorm indicator endpint. 

The grab samples were analyzed for NOx by the phenoldisulfonic acid 

A sample of the coal/coke feed was subjected to ultimate analysis by 

methcd, and for c a r b n  dioxide (C02) and 

ASm mthcds and the results used t o  calculate the flue gas f low rateiof the 
baghouse exhaust. 
from the product were included in the calculations by using the C02 
02 values found in the grab sanples. 

oxyqen (02) by O r s a t .  

The amxult of dilution air and the amount of C02 off gas 

Tkis repon applin only to the sample, or umpln, inveaigmd and is not n ~ v r i l y  indicative of th 
idmticd or +Iu prcducu. .AY a mutual pmccnion to clients, th public and thcse Labomtorin, this 
for the a c l u v e  use of thc mcnt to whom it is addressed and UPDO the condition that it is not to be 
dvenifing m pobliciq mtm without prior written iuthoriution from thne Labarntorin. 
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'. TRUESDAIL LABORATORIES, INC. 

C H E M I S T 5  - M I C R O B I O L O G I S T S  - E N G I N E E R S  

D E V E L ~ P M E N T  - T E S T I N U  R E S E A R  c n - 
AREA CODE 213 225-1564 

sollthwestern Portland C g n e n t  co. 
Victomille, California 92532 
" I C N :  T h K n i s l e y  

CLIENT P. 0. Box 937 

SAMPLE Baghouse Exhaust A t  Black Mountain K;lr '/ 
P. 0. No. 8787 V 

INVESTIGATION sulfur Oxides And Nitrogen Oxides 

C A Q L E :  T R U E L A Q S  

DATE August 10, 1984 

RECEIVED August 2, 1984 

LABORATORY NO. 00283 

REC€IVED 
AUG 16 1984 

RESULTS 

On July 25, 1984 representatives of Truesdail Laboratories, Inc. 
conducted tests to determine the sulfur dioxide (SO2) and nitrogen 
oxides (NOx) enissions of the baghouse exhaust a t  the Black Mountain 
faci l i ty  of southwestern Podand  Cement ccmpany in V i c t o r v i l l e ,  
California. 
conducted on each of three different.cells .  
frm the middle of the cell just h e  the bags. 

Sulfur dioxide . .  was detennineed with an EPA Methcd 8 
sampling train. 
time three 2-liter qrab samples of the flue gas were collected w i t h  
evacuated glass bulbs containing an No absorbing solution. The 
Methcd 8 train consisted of a heated sknless steel sampling probe 
connected to a heated glass fiber f i l t e r  i n  a glass holder. 
was followed by an impinger set, a diaphragm vacum p q  and a dry gas 
meter.  
f i r s t  bubbler, 100 ml of 3% hydrcyen peroxide solution in each of the 
second and third hkblers, ard the fourth bubbler was q t y  except for  
a mercu~y therrmnn?ter. 

The baghouse was of the open type and the tests w e r e  
The samples m e  collected 

Each sample was collected for 30 minutes during which 

The f i l t e r  

The i@nger set contained 200 ml of 80% isopropanol in the 

The peroxide solutions w e r e  analyzed for SO2! in duplicate, by 
t i tration with bariun chloride solution to a thorn indicator endpint. 

The qrab samples were analyzed for NOx by the phenoldisulfonic acid 

A sample of the &/coke feed was subjected to ultimate analysis by 

methcd, and for c a z b n  dioxide (a2) and 

X'JM methcds and the results used t o  calculate the f lue  gas flow rateiof the 
baghouse exhaust. 
from the prcduct were included in the calculations by using the C02 knd 
02  values found in the grab samples. 

oxygen (02) by O r s a t .  

The anrnmtof dilution air and the amount of c02 off gas 

%is  repon applies d y  to the wmpls or slmpln. invcsriptd and is m n - d y  indicative of the 
idmf id  or similu prducll. As a rnutull pronnioo to climrr. rhe public md t h e  Jdmntorin, this 

dmtidns or publiciry matter without prior vrinm authoriudon from thse Lbcntorin. 
for the exclusive use of thc client to whom it it d d r d  and upon the conditio. thy it it not to be u s  
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'. 'TRUESDAIL LABORATORIES, INC. P. 2 Idbratory No. 00283 

.Fuel Rate,  Tons/€& 
Fuel Coke, % By W t .  
Fuel  Coal, % By W t .  
Kiln Feed Rate, Tons/€& 
C l i n k e r  Rate, Tons/Hr 
oxygen, % 
Cambustibles, % 
I. D. Fan, % Open 
FanSpeed, RPM 
Tanperatures ,  O F  

K i l n  Feed Housing 

I. D. Inlet 
secondary Air 

The results were as follows: 

BLAMMoLilTmIN 

Prccess  Parameters 

11.6 
40 
60 

125 
81 
1.4 
0 

Baghouse achaust 

Flue Gas T e s t  1 T e s t  2 

Sample Location Cell #1 C e l l  #8 

Moisture, % By V o l .  6.2 6 .1  
Sulfur D i o x i d e  

Concentration, P P M D r y  1.1 1.8 
Emissions, LbslHr 1 .5  2.5 

T e n p x a t u r e ,  O F  548 579 

Sample Volume, DSCF 8.47 7.99 

Flow Rate,  DSCFM* 137,100 

22 
622 

1,017 
1,500 

650 

*Calculated Fran Fuel Analysis 

A 2 3  T e s t  3 

cell #4 
542 

5.2 

2.4 
3.3 - 2.43 

11.51 

I 
/ 

' ,' 
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Coal/cake 
Ultimate Analysis: 

Carton 
wmen 
N i t r o g e n  
Sulfur 
Ash 
Oxygen (by difference) 

Moisture 

BTu/Lb 

-. 
Labratory No. 00283 

80.47 
5.21 
2.03 
0.71 
4.79 
6.79 

2.51 

14,120 
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TRUESOAIL LABORATORIES, INC. P. 3 Laboratay No. 00283 

0 

Nitrcgen Oxides 

Sample 
Location 

C e l l  #1 

Average 

cell #8 

Average 

cell #4 

Average 

Time 

11: 08 
11:18 
11:31 

- 

12:30 
12:39 
12:51 

13:39 
13:52 
14 : 01 

a %  -2- 

13.1 
13.3 

13.2 
- - 

12.6 
16.5 
13.8 
14.3 

13.9 
11.0 
14.8 
13.2 

g.21- % 

14.3 
12.1 

13.2 
- - 

12.5 
10.1 
12.1 
11.6 

12.3 
13.9 
11.2 
12.5 

Nitrogen Oxides 
PPM Dry Lbs/Hr 

338 
434 
585 
452 451. 

361 
48 4 
461 
435 434. 

345 
310 
453 
369 368. 
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1 4 2 0 1  F R A N K L I N  A V E N U E  
T U S T I N .  C A L I F O R N I A  92600 

- A R E A  CODE 714 730-6239 
AREA CODE 213 2 2 5 - 1 5 6 4  
C A B L E :  T R U E L A B S  

T;R u ES DAI L LABOR AT OR I E S, IN C. 

C H E M I S T S  - M I C R O B I O L O G I S T S  - E N G I N E E R S  
R E S E A R C H  - D E V E L D P M L N T  - TESTINO 

southwestern Portland cment CQ. 
P. 0. mx 937 
Victorv.ille. California 92532 DATE August 10, 1984 
"ENTIC": T i m X n k l e y  RECEIVED A W t  2, 1984 

LABORATORY NO. 00283 "I SAMPLE Baghouse Exhaust A t  Black Mountain -\cll' 
P. 0. No. 0787 V 

RECEIVED 
AUG 1 3  1984 

RESULTS 

On July 25, 1984 representatives of Truesdail Ldbratories, Inc. 
conductd tests to determine the sulfur  d'oxide (SO2) and nitrcq'en 

fac i l i ty  OF Scuthwestern Portland Cement Ccmpany in Victorville, 
California. 
conducted on each of three d i f f e r a t  cells. 
fram the middle of the cell just abcnre the bags. 

oxides (NO ) missions of the baghouse e& aust at the Black  IWuntain 

The baghouse was of the open type and the tests were 
The samples were collected 

Sulfur dioxide was determined w i t h  an EPA Methd 8 
sampling train. 
time three 2 - l i t e r  grab m l e s  of the flue gas were collected with 
evacuated glass bulbs containing an N3 absorbing solution. The 
Method 8 t r a i n  consisted of a heat& sknless steel sampling probe 
connected to a heated glass fiber f i l t e r  in a glass holder. 
was followed by an kpinger set, a diaphragm vacuum p q  and a Clry gas 
meter. 
f i r s t  bubbler, 100 m l  of 3% hydrogen peroxide solution in each of the 
second and third bubblers, and the fourth bubbler was empty except for 
a mercuzy themmeter. 

Each sample was collected for 30 minutes during which 

The f i l t e r  

The kpinger set mntained 20G m l  of 80% isopropanol in the 

The peraxide solutions w e r e  analyzed for  So2, in WliCate, by 
t i t ra t ion with bariun chloride solution to a t h o r h  indicator enapOint. 

The grab sanples Were analyzed for NOx by the phenoldidfonic acid 

A sample of the codl/coke feed was subjected to ultimate analysis by 

method, and for carbon d i d e  (a2) and 

 AS^ rrethods and the results used to  calculate the flue gas flow rate  of the 
baghouse d a u s t .  
from the p rduc t  were induded in the calculations by using the C02 and 
02 values found in the grab sanples. 

oxyqen (02) by Orsat. 

The anuunt of dilution air and the axwunt of C02 off gas 
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The results were as follms: 

BmcKMou” 

Process Parameters 

1.4 
0 
22 

622 

(107 . 1,500 
650 

T a t  3 Test 1 Test 2 - 
Cell #8 Cell #4 

5.2 6.1 

i: 8 2.4 

Flue Gas -- 

542 
C e l l  #1 sample Location 
548 Tanperature, OF 

Moisture, % By Val. 6.2 
sulfur Dioxide 

579 

2.2 3. 3 Ccolcentration, PPM DrY 1-1&/ 
missions, Lbslm 
Sample V o l u n ~ ,  DSCF 

I ,  s ’4- 
8.47 7.99 11.51 



N i t r c g e n  Oxides 

smuple 
Location 

cell #1 

Average 

cell #8 

Average 

cell #4 

Average 

Time 

u: 08 
11 : 31 

- 

ii:ia 

12:30 
12:39 
12: 51 

13.1 
13.3 

13.2 
- - 

14.3 
12.1 

13.2 
- - 

12.6 . . . 12.5 
16.5 10.1 

12.1 13.8- -.- - 
14.3 ll.6 

13:39 13.9 12.3 
13:52 11.0 13.9 

ll.2 14:Ol 14.8 - 
13.2 12.5 

- 
Laboratory No. 00283 

N i t z c g e n  oxides 
PFM D r y  LbS/Hr 

338 ! 

434 

i 

484 ! 
361 

461 . I 
435 - -. 

Respectfully sulxnitted, 

TTqJEmm LABORATORIES, INC. 

s. ncgh Eirm,dupen'isOr 
Air Pollut ion Test ing  



- . I  

'. . T R U ~ A I L  LABORATORIES NC. 

. .  



I .  

. *  
P 

i 
* .  

. TRUESDAIL ~ B O R A T O R I E B . ' L . . A  

. .. 

Lab. No. 

EPA FIELD TEST DATA 

Plant Amb. Temp., O F  

Date >25-9,\4- Stack Pressure. In. H20 

Flue Dimensions Sampling Nozzle Dfam., In. .% 

Bar. Pressure, In .  Hg 94 27L 

I. 
! .  .. . 

Sampling Apparatus No.: n ,  A 
. . Teat  No. 4- 

cJLK*\ 

'F-1 
. .. .. .. . .. .- L . . .  ; 

. , . . i .~.. . .. . ... -: . .  



Lab. No. 

EPA FIELD TEST DATA 

Plant Amb. Temp.,  "F 

Sampling Station Rqftfixi+ n.rt\eJT Bar. Pressure, I n .  Hg &,R% 
Date 7 /25 -%U 1 Stack Pressure. In.  H20 

Flue Dimensions Sampling Nozzle Diam., In .  , 5 

.~ F- 1 . .  
.. . .  . :  

.. . . .  . .  . . . .  . . . .  
.~ 
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Lab. No. 

F- 1 



. 
c 

. .  
6 .  

. .  

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

. . .  837  D S C f  - 
520 fi;,37 

I T -  3 
I )  (0.52 - 0,m) x 557 3 . 9 2  . .. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  ' .  (iw,) ; .... 5 ' Y.? # cp ''? . . . . . . . . .  77 ~. . - f . .78S t . . .  .. ....... +. 
. 

098 0, lO . 0,dj 
....... . .. ....... 

A) ...: : a 2 0 .  - :.. 
a0 0.15 0.13 O,)? 

.... . ........... ......................... .. .. .- ......... ......... ....... ........ F). 500 
. 3 )  ........ SDO ... ... ...... q20 0.25 0.27 ' 0.z 

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

................. . . . . .  ........ ~ ................. . . . .  
. . . . . . . . . . . . . . . . . .  11  p R.? 4 i . . n /  . . . . . . . . . . . . . .  - - 2s , t~ lSS62/~ ,785 ............. = ... .:.".6,OoCiciq . .  ....... -. iJ .... 

I 
, 
i 

........... ....... .. 2 2 l I  . . . . . .  3 . . .  w7 
. . . . . . .  . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  -. .......... . . . . . . . .  

' ' 2) - o,i+ ~ ~ 0 , O o ~ ~ q  I(,SG y 5m[ 20 . . . . . . . . .  r.8 PAI 3 2  . 

-. 

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

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

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

3) ... 0 , s  x 0,oGGiqq )c rrgco x p%I3 
................. 2,q @v .. . . . . . . .  sa c / c 

w 

. . . . . .  zs,3 ..... ')< r l .9 . 
. . .  . . . . . . . . . . . . . . . .  ............. 

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



J I - -  Date 

1 .  
t?at er 1.0 18.0 

I Carbon D i o s i d e  DN B a s i s  44.0 

Carbon Monoxide D r y  B a s i s  28.0 

Oxygea D r y  Bzsis 32.0 

Xi t ronen  & I n e r t s  D r y  Bs.s is  2s. 2 

KATEP, VAPOR AXD GAS DmSIn CALCUL~lO? : s  
i c 7 3 

P e r c e n t  I Ja tc r  Vapor i n  Cases 1 

I 

. .  i c  96, z:[ ; I-CI 3.:. I ?C . t  3230 
A. Cas p r e s s u r e  a t  neter, In- Hg. (Absolu te)  
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