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SoULTHWESTERN PORTLAND CEMENT CoMP, L\Y

P. 0. BOx 937
VICTORVILLE, CALIFORNIA 92392

(714) 245-1681

August 22, 1980

Mr. Walter R. Mook

Executive QOfficer

Air Pollution Control District
1111 E, Mill Street, Bid'g. 1
San Bernardino, CA 92415

Subject: NOx, SOx and CO Concentrations
on Kilns No.'s 6, 7 and 9"

Dear Walter:

Attached are the results of the tests on Augnst

were done by Truesdail Laboratories, Inc., of Los Angeles.

" afl s

Ap-42 Section L //é
Reference

Repoﬂ, Sect. h——r
Reference

5, 1980, which

These tests were observed by Oscar Hellrich of your District.

I believe that this should complete all of the requirements for
the granting of an Operating Permit on the coal firing systems

on these kilns.

No. 8 kiln and the Black Mountain kiln will probably be sampled

in September. No. 5 kiln is down indefinitely.

Slncerely{ :

Ld/quyéénhj/ )A;ch JQ'

Douglas Y ¢ Iver,

Manager- Env1ronmenta1 Engineering

DYM/ frm

,//;;?Encl

E. B. Thorn, Jr.
D. W. Heineck
M. A. Yannone

E. C. Cox

PLANTY . ¥ICTORVILLE, CALIFORN1A . EI, PASQ, TEXAS . ObENSA, TEXAS

AMAMRILLGOY, TEX A%

FATHIGRN, B
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- REPORT © RECEIVED

TRUESDAIL LABORATORIES, INC. UG 211980

CHEMISTS - MICROBIOLCOGISTS - ENGINEERS

REBEARCH

I 43101 N. FIGUEROA STREET

- DEVELOPMENT - TESTING

Southwestern Portland Cement Company

CLIENT Post Office Box 937 DATE August 20, 1980
X%;Egg;g;%e'M§?1;§3;;:g 3?3§:c1ver RECEIVED June 3, 1980

SAMPLE Kilns # 6, 7, and § LABORATORY NO. 32901
P. 0. No. 2362V

INVESTIGATION

Determine Sox’ Nox, and CO concentrations.

RESULTS

On August 5, 1980 representatives of Truesdail Laboratories, Inc. con-
ducted sulfur oxides (504), nitrogen oxides (NO,) and carbon monoxide (CO)
emission tests on the flue gas from kiln numbers 6, 7, and 9 at the South-
western Portland Cement Company facility in Victorville, California. The
tests were witnessed by a representative of the South Coast Air Quality
Management District.

A velocity traverse was run on each duct ahead of the induced draft fans.
A special Pitot tube and a calibrated Magnehelic draft gage were used to
measure the velocity head pressures, A chromel-alumel thermocouple and a
Mini-Mite potentiometer were used to measure flue gas temperatures.

The SO sampling was conducted during a 30 minute period. The sampling
train consisted of an in the stack thimble, a stainless steel probe, a set of
chilled impingers, an air tight pump. and a dry gas meter. The impinger
set consisted of the following: the first impinger contained 100ml of 80%
isopropanol, the second and third impingers contained a total of 200ml of
3% Hp09, the fourth impinger was dry and contained a thermometer, and a glass
fiber filter was used between the first and the second impingers. NO, and
CO samples were collected in a Tedlar bag which was connected to the dry
gas meter outlet. The contents were immediately transferred to four evacuated,
2-liter glass bulbs which contained absorbing solution.

. This report applics only to the sample, or samples, investigated and is not necessacily indicative of the quality or condition of apparently
identical or similar products. As a mutual protection to clients, the public and these Laboratories, this report is submitted and accepied
for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any
advertising or publidity matter without prior written authorization from these Laboratories.

LOS ANGELES 50068
D AREA CODE 213 ¢ 225-1564
CABLE: TRUELABS
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The contents of the isopropanol impinger and the glass fiber filter
were analyzed gravimetrically for SO by BaS0Q, precipitation. The contents
of the peroxide impingers were analyzed for 56 by titration with BaCl,y to
the thorin endpoint. The gaseous portion of tﬁe flasks was analyzed for O,
and CO, by Orsat and for CO by gas chromatography. The liquid portion was
analyzed for NOx by the PDSA method.

The kilns were operating at steady conditions during the sampling periods
and the velocity traverses; however, kiln #6 was not operating at maximum
capacity.

The results are summarized in the following table.
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,’ TRUESDAIL LABORATORIE., INC.

Summary of Results

Flue Gas:

Temperature, °F
Velocity, ft/sec
Static pressure, in. Hy0
Duct dimensions, in.
Duct area, sq. ft.
Flow rate, CFM
SCFM

DSCFM

Water vapor, % by vol.

Sulfur Oxides (as 8095, dry:

Sulfur dioxide (S505), ppm

SO3 + Ppm
Emission rate, lbs/hr.

Nitrogen Oxides, (NO ):

Concentration, ppm A
B
c
Avg:
Emission rate, lbs/hr. (as NOy)

Orsat Analysis:

Oy, %
Co2, %

Kiln #6

471
42.0
-5.5

60 x 84
35.0
88,200
43,000
32,300
24.9

685
685
692
687
161

10.1
12.8

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

Coal @ 73,283 870/,

Respectfully submitted,

Lanoratory No.

Kiln #7

498
46.3
-5.5

60 x 84
35.0
97,300
46,100
37,900
17.7

236
234
236
235
64.8

£~ &~
~ o

32901

Kiln #9

539
47.8
4.5
60 x 84
35.0
100,500
45,800
33,000
28.0

979
972
963
971
232

TRUESDAIL LABORATORIES, INC,

/6.0

£hod @‘Jxkzgmﬂq

as Bandziulis
Supervisor, Air Pollution Testing

— /5.8
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APPENDIX




TRUESDAIL LABBRATORIES, Ine.

J,.c/w_ ,a/

Sampl:u.np- Loecation: ™

’

* Test No_; /

!
1

DATE: §/ 5*/3;

3

Statlc Pressure Ps-—-5 ;

. Barometric Pressure:Zﬁ‘ﬁr

Yel.
Head

Velo-
city
ft/s=c

Vel.
‘Head -
H_?OH

1 22,
i
Point }120"

Temp.
-°F

Terap.
Point

Velo-
city
ft/sec

Point

Vel

Head

H,0"

Temp.
°F

J_fCISEC

ety

Velo-
city

AT 25 1566 1307 121 | 23 | 40

37.9

23

V70

- 38,/

24 .26 V2T T 29 | 440

$3./

2f

Y25~

6.5

2714725 1 307 Wi Ral

i/

25

Y65

37.7 -

3
vl -26 | 180 |90.8 3571 490

Y10

3

172

%g J |

‘}T =34 \of

vorn {415 27 V30

1t

e

s 27

37

i Ad

v s

. |

foﬁxﬂﬁfﬁ%i;%% X

) 2.9y. 54

027

PRy PR A R
.
' .

-

. A.VERAGL VELOCI"Y (mqr%

t/sec

REFEREHCE POINT VELOCITY (TRAVERSE) ft/sec

—.—-— rd

C. .F:. VERAGE VELOCITY (E=ZZ=r=hCZ
\

Iy

PT;)'ft/sec

FLUE FACTOR 'c[ B

R _\:\E-_.".' :---
o . T

:+ E. P OT TUBE COP CLION FAC”O’

’ Fd

: Géb D“NSITY COQRLCITON FA C”OP

CO:{REC"ED mocmz pey “fr)sen:

' or, AxDx;%:, ft/sec

AREA OF FLUE SQ FT.

AVERAGCE FLUE TEMPERATURE, °F

FLOW RATE, G % M x 60, CE _

520
%60 £ 3

L. > B? + Ps/13.6,

29.9

FLOW PATE, K %

. ,75] - )
M. FLOW RATE, L » MOISTURE COR., DSCTM

N AR LY. I
\/’J"’ Toane Toys Vi 25

-7




Sampling Iocatlol*' ‘ WLLT“WCST -(PCQ’ C{Z?J\

TRUESDAIL LABDRATDRIES. lmc.-

&

v
f
b

Date: g’/f/fﬂ

Barometi:ic I’ressure: 256.5

bLluJ #é .
Test MNo. , Wozzle D:Lameter- 2,‘7
.. Gas Meter ooy ' . ‘ . ]!
Imping-
Reading{Press. | Temp. | er Temp ‘ : l
cu. ft. | g0 .- ~°F - °F Sample '.\TL-*.Q'- i
Tine Vi Py T T Point . I f
. 1. . !
517 | 4&.%61 - — 1 — — i 1500 | - | !
1327 | 7%, 481 0:2% | 3 52 | N2 l |
(543717872 ior | 92 | (1194
%47 1 ¥3.,8%] 0L |59 | 1107 S
. l . . S .
i .
T N =] o o
30min 4 1548 33 1 19/ 53 | 1 | |
_ - { S
- - < -3 1 K N
; I . 1
I - |
: R | l |
- { l
| j |
_ : 1= o |
Weight Collecfzed; grams : )
A.. Total Weight -
‘B. Condensate Volume, ml, - g5~
" C. Condensate Vapor Volume, 0.00267 x 450 + l‘m .x B, cu. ft ; t. 80
v . . ' B.P. 4-Pm[13 6
'y )
D. Lotal Sample Volume, Vi + €, cu. ft - . 20.2¢
L7857
" E. Samjle ‘volume, D x 520 x B.P. + PL-I/13 6 > Moisture coxx., DSCF__ /2.5

. Emissions, 60 x G x F/7000, lbs/hx

Concentration, 15.

43 » AJE, grains/DSCF

Stack Gas Flow Rate, DSC¥HM




. - TRUESDAIL LABORATORIES, 1™ C. /

. ‘ p
Sampling Station Ki/a "6 Date gz;/(/

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas pressure at meter, In. Hg. (Absolute) ‘z26.5
B. Vapor pressure of water at impinggr-tem;;., In. Hz. N7:e
C. Voluma of metered gas, Cu. Ft. ' - . _ /1518
- D. Volume of water vapoxr materéd, B X C/A, Cu. Ft. ' ,2.'-/-
" E. Volum= of water Vapc:;f condensed, Cu. AFt. = ' R 1)
_F. Total volume of.water vapor in gas sample, D+E, Cu. -I-‘t. ' £ 0 ya
G. Tot;.al volume of gas sauple, C+E, Cu. Ft. L | 20-2%
H. Percent ﬁate_r vapor i;n sampled gas; 1001.?.'{ F/G | 2 7.7

" Gas Density Correction Factor . 7 .

We./Mole

Componen':- | Volume Percent/100 x Moisture Correction x Mol. We. = Vet Basis
Water A LY 1.0 ‘ 18.0 ' % 75
Carbon Diovide  o#2€ Dcy Basis . 75 £4,0 423,
Carbon Momoxide |- Dry Basis .75/ 28.0 ; ——
Oxyeen A2 Dry Basis L 757/ 32.0 A Y3
Nitrozen & Inerts: 77/ Dry Basis AYA - 28.2 L IE

Averag-é_ Molecular Weight ’//qu
J. Pensity of gas referred to zirvr = 5_\_:__ Mol. We. - i _024(? _

26.5:
K. Gas dcnsity correction facror = L.0D = 1’837
J




TRUESDA;L LABDRATORIES, lN C.

=
Sapling Location:

" Test MNo.: -

@

it

. Barometr:.c Pressure: 2,5{’

Stat:l.c: Pressure Ps ...Sj—’

on T s Vit ———1—

H e,

ST

Vel. . Velo- Vel. Velo- Vel Velo-
Head | Tenp. | city ‘Head | Temp. | city ‘Head | Temp. city
Point; H,0" | -°F ft/sec| Point|{ H,0" °F ft/sec] Poink| H,0" °F _1ift/sec
g 5Tzt [ .2% | 450 137.¢ [ .22 170 - 371 |
2| 2y | S0 139 1 NI EY IR IR AR T
21 et VSpeizzp v 31 ,22 1 $/0 | 3%.8 - St Y) 1 ol 5.0 -]
tl 35 teostnr ]l 1 321 cuo ] 158 tt S lsw sy
sl el soshogal S 95V Erojst3 | 61 .5b ) 5901 4p.2
A - | -
. : -
E T
' 2.9, 34 e fin W e lverr st x Lodb _ii
- { C i
AL AVERAGT‘ YELOCJ'"Y ('I’RAV‘”D\.:.E rtj'sec"
B. P\EFE?E.NCE POINI' V'”LOCl (T?Av:gsz) £t/sec -
t:. ..E:LV—:' GFE VELOCITY (:"'*‘LP\__.-\..A ?T'.) -.:.L.}SEC
D, FLUE,EACTQR,QIB :
.- . B [ ,.". d .. . )
E. PITOT TUBE CORRECTION FACToR __ L . - = 8% |
F. GA:;. DENSITY CORRECLTO‘J FACTOR 08
"G. _CORREC"’ED VELOCTIY, AEx, fefser k8.3
o ©o o ox, AXD'{_.XL',‘IEISQC
H. AREA OF FLUE,. sq. FT. " 35.0
3. AVERAGE FLUE TEMPERATURE, °F 1l
X. FLOW RATE, G x I x 60, CFM _ ) ‘?Z,jﬁd
L. FLOW RATE, K % _ 520 x BP + Ps/13.6, "SCFM L// /K«W.
460 + 3 29.9 L "
tC 813 -
1-1. FLOW RATE, L » IIOIS"’(IR_. coxr., psert___ 37,900




TRUESDAIL LABDRATORIES, INC.-

Sampling Locabion::~ /7 betore

Test No. [

rd. frn

Date: 5’/5’/&9

L;-srometir:ic'Prcésure: Z L.

Nozzle Diameter: , 25 ’

’

. . Gas Heter - 0OF J - t T
: Imping~ 1
Reading|{Press. Tenp. er Temp SN
. cu.ft. | "ii,0.. }.7F " °F - Sample! . —n; LA
Time Vi Py Ty T: Poink CFM, :
- - b - b 97 1.
IO L | 45 78] ©.33 1 i 05 147 |,
105/ | 5102|035 | 95 | 44 |- 1 05 1336
[0l | 56,k6l 06554 99 | 4B { -~ i - 1739 | _
2161 ,87] O_,zaTl 9Ly | bbb | { - »
- _
, o) N N
T ! o B
. e ; : - 8 i ) ‘ . ! .
3ninl 16.0%-| 3% | 75 o -t I =
.- - ._-.._ E | .. - . . l ’
. hs . I -
|
e % I
| | i |
I 7 C i |
_-;*eight Collec.f:ed, grams . | _ .' T )
A. Total Veight - ] . .
B. Condensate Volume, ml. B - S8
C. Condensate Vapox: Volume, 0.05267 x 60 + T - wx B, c1‘1.. fr. 3,.2_’7‘

B.P. + Pf/13.6

17.2.8

Total Sample .Volume', Vg + C, cu, f£t. - -
: F23
E, Sample Volume, D »x _ 520° % B.P. + Pn/13.6 x Hoisture corr., DSCF__ /3 /4%
: 560 F Tpy 29.9 . ' '

Concentration, 15.43 x A/E, érains/DS'_CF

" Stack Gas Flow Rake, DSCYM

Emissions, 60 x 6 x F/7000, 1bs/hx
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- * TRUESDAIL LABORATORIES, 3.

Sawpling Station K;’/W JI? Date g,/’(—/gﬂ

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor_in Gases

A. Gas pressure at meter, In. Hg. (Absolute) 'Z:C-F
~ B. Vapor pressure of water at impinger. temp., Iﬁ. Hz. L300
C. Volume of n.zetered gas, Cu. Ft. /L.0Y
D. Volume of water vapor matered, B X:'C/;‘\, Cu. Ft. : 18
E. Voll._ur.:a of water vapor condensed; Cu. Ft. . 3.2
F. Tota}..volume.of"wat:er"va.pog. in gas:sample, DHE, Cu. TFr, 3 %2
G. Total volume of gas sample, C+E, Cu. Ft. 19,28
H. Percent water‘vapor in sampled gas, 100 X F/G 1727
Gas Density Correct::mn Factor
o _ Ve./Mole
" Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Vet Easis
Vater | )77 1.0 18.0 Z/7
Carbon Dioxide 109¢ Dry Basis s L5232 44.0 F42
Carbon Monoxide —~ Dry Basis - 28.0 ; -
Oxyeen A/%0 Dry -Basis - - T : 32.0 Z69
Nitrogenl& Inerts | 766 Dry Basis - 28.2 /778
Average Molscular Weight |[_ A5 06_“
J. Density of gas referved to ziv = Av. Mol. Wr. - . _g,_?;‘_‘? o
26.95 E
K-. .Gas deasity correction factor = VE_C}Q_: = s
‘ J




TRUESDA;L LABDRATORIES, mc: b '@ ' DATE: - "g{r/;d_
. Sampling I.oc.atlon..-“'_b / ,Lq/z_)_m ,/ /Lw . Static. Preésure, Ps-__f{‘s-r
©  Test No.: - . . Barometric Pressure; 2—6."5"
g 0 : Vel. . Velo- | Vel. Velo- '_ Vel Velo-
“1 Head | Temp. |city " l'Head | Temp. | city Head | femp. i city
Point| N,0" | -°F ft/sec|Point{ H,0" °F ft/sect Point} H,0" °F 1 ft/sec
CHA T 251 4o | 103 {5 ) | 22 | Sop V328V €1\ .23 | s26—i" 37.2
2502) 2] 2p | S3c el 2l 3 S0 gl (%) 27 s 93!
w26l 3] 24 1S9t w0y I 31 3 Voyplsersl 31 z2¢ t scol ¥0.57)
5wl ) oyTlseol sl Y Mgyt ELol ser ) T el LSO L £ 1
7526 Sl S scol g sl 9 Cue) S0y 1o ze b g3~ 4.6
.- t . -
: - - e
-t
— : a
B | -
e !
s - - 2.9y, e AT > N I ]
) AL L | |
!z.z.am'fv?,JE‘E - | 1 i
Al AVERAGE VELOCITY (IRAV"T{:: >£t/sec. Lo
L ' S R X o 2 -
B, REFERENCE POIN’.E VELOCITY (lE’MJ’F‘RSE) ft/sec Mol ,
C. AVERAGE VELOCITY (R_r..r:r'R._.‘C"“ PT. ) ft/sec
' D. FLUE FACTOR C/B
. _. . . - \\.':'_-‘I.',r ‘ T
. E. PITOT TUBE CORRECTION FacTox __ L . - "+ 87T
CF. GAS DENSITY 'Comczzozq FACTOR 020
6. _comcn‘.n VELOCITY, AvErz, fefsec_ Y74
' - oT, AxD—{_.xz, :Et/sec T .
}L..ABEAO‘*' I:‘I.UE,.SQ FT. - - : 354
" 3. AVERAGE FLUE TEMPERATURE, °F | $37-
K. FLOW BATE, G x M x 60, CFt 109,590
T,. FLOW PATE, K % _ 520 =x B2 4+ Ps/13.6, "SCra ’
: . TBO 3 . 29.9 N7/

.

1

] . - . ) -LO . )
M. FLOW RATE, L x I-EOIS7TURE COZR., DSCIM 33} 724

o RO
.L <1 L P ?_.“-l,
VizTe T altiine Tele Vi e S0
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TRUESDAIL LABDRATORIES.. INE. - @ T Date: 8‘/5'/5'&

Sampling LOCHL:LOJ."' : 4’ %ﬁ AL- /_, /-,V-.., Daromettic Pressure: 24.5°
Test Yo./ - ) Nozzle Diameter.:- 25 v :
o , . T :
-. Gas }Meter l Tmping- %
Reading{Press. | Temp. | er Temp {
cu. £t. } "H0 - SPE 1 CF Sample !”écyf.r{r/ .
Time Vi Po i T T; Point | Moe .
10:39 2oyl ] — § — | —. —~ 1 - 1339V bnplony
(o299t 32164 .32 1 100 49 (TR 53 5 S .
10591 3779 _3( 1 (ol | 30| RIS A WY
203l 22l .31 §josx 1 S/ |L f e
l . . ‘ . -
o N T AN
30 nt [t Vil V1ol | sp Lo 1 .

- -y

. { ~
. l . ' .. T. i
Tw’;’eight Collected, grams - - L L )
< A 7Total Veight -
B. Condensate VoLume, ml, .. - e S ' SR Y
C. CondensaLe Vapor Volume, O. 00267 ® 460 4+ Fp - 1x B, cu. ft. ftlé i
: : B.P. 4+ Pnf13.6 I :
D. Total Sample Volume, Vy 4 C, cu, ft. - . S 19. %7

- 720 -
L. Samole ‘Jo'_lume,'l) p o 520° x B.P. + Pnf13.6 x I-IoistuZe coxx., DSCF 1.5 2

760 + Tny 29.9 .

F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas ¥low Rate, NSCTM

. " M. Emissions, 60 x G x F/7000, lbs/hr
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TRUESDAIL LABORATORIES, | ..
y

..._Datt; 5,/5'/3'/

=
Sampling Station /(7/14 7

WATER. VAPOR AND GAS DENSITY CALCULATION

Pexrcent Water Vapor in Gases

A. GCas pressure at meter, In. Hg. (Absolute)

505

- 363

B. Vapor pressure of water at impinger temp., In. Hz.

1%, 2/

Volumz of metered gas, Cu. Ft.

M7

D. Volume of water vapor matered, B X C/A, Cu. Ft.

424

E. Volume of water wvapor condensed, Cu. Ft.

F. Total-volume-of water vapor in gas sample, D+E, Cu. TFr. ‘ 5_, 5"'5_\
" G. Total volume of gas samﬁle, C+E, Cu. Fr. ' /7. % 7 :
H. Percent water vapor o sampled gas, 100 X F/G L8
Gas Density Correction Factor o .
. _ We./Mole .
Component Volume Percent/100 x Moisture Correction x Mol. Wt..:= Wet Basig -
Water 280 1.0 18.0 _Soy ]
Carton Dioxide 406Dy ﬁasis , 720 | L4, 0 6.53
_Carbon Monoxide — Dry Basis 286 _' .**—"
Oxygen Jf?’DiBasis 32.0' 428
" Nitrogen & Inerts 725 Dry Basis 28.2 - /72
Average Molecular Weighg —’?25"&:_
J. Deasitv of gas referred to ait = Av. Mel. Wt_.._ o | ;_‘_c_:‘,_74{_,_,
26.85 ' ' '
5 ey,

1. Gas density correction factor = \[l-'ﬁb =
J






