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CalifTornia Portland Cement
Dak Creek Road
Mojave, California 93501

MOJAVE PLANT
(KILN, CLINKER, AND CRUSHER BAGHOUSES)

~ Prepared by

Pape & Steiner Environmental Serviges
5801 Norris Road
Bakersfield, Californ1a 93308

ANNUAL COMPLIANCE TEST
May 23-26, 1983

KCAPCD A to C Numbers
10030018, 10Q30026A, 1003027A

Report P$-83-93/Project 508183

Test Team Leader: Jim Steiner
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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.



Source category: Portland Cement Date: 01/11/93
Plant name California Portland Cement Location: Bakersfield, CA
Test date 5/23 - 5/26/83 Ref. No.. 21
Process dry Basis for process rate feed
Emission | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, | Concen.
Source control Pollutant [ No.| Ib/hr ton/hr | kg/Mg [ Ibjton DSCFM ppm
rotary kiln fabric |BASED ON __ RATE _
(coal-fired) filter SOx 1 111.45 225 0.248 0.495
S0x 2 112.76 225 0.251 0.501
SO0x 3 108.83 218 0.250 0.499
AVERAGE 0.249 0.499 |RATING: C
NOx 1 423.42 225 0.941 1.88
NOx 2 404,11 225 0.898 1.80
NOx 3| 369.98 218 0.849 1,70
AVERAGE 0.896 1.79 |RATING: C
coz2 1 | 235,588 225 524 1,047 | 200,248 17.2
co2 2 | 256,593 225 570 1,140 | 196,406 19.1
coz2 3| 230,752 218 529 1,058 | 193,883 17.4
AVERAGE 541 1,082 |RATING: C
CO 1 137 225 0.304 0.608 | 200,248 | 0.0156
cO 2 153 225 0.340 0.681 196,406 | 0.0178
CcO 3 164 218 0.376 0.752 | 193,883 | 0.0193
AVERAGE 0.340 0.680 |RATING:. C
Notes: 1. Process rate is specified as production but unclear,

2. Poor documentation.

3. PM data not used due to negative filter weights and poor documentation.
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California Portland Cement
Qak Creek Road
Mojave, California 93501

MOJAVE PLANT
(KILN, CLINKER, AND CRUSHER BAGHOUSES)

Prepared by

Pape & Steiner Environmental Services
5801 Norris Road :
Bakersfield, California 93308

ANNUAL COMPLIANCE TEST

May 23-26, 1983
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Report PS-83-93/Project 5081-83

Test Team Leader: Jim Steiner
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Approved

Jim Steiner, Project Manager
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CALIFORNIA PORTLAND CEMENT COMPANY

POST OFFICE BOX 17964, LOS ANGELES, CALIFORNIA 90017-0964/TELEPHONE (213) 680-2316

DAVID S. CANN
VICE PREBIDENT - RESULATORY MATTERS

|
.
1
'

June 28, 1983

Mr. Henry Mayrsohn, P. E.

Manager, Technical Services

Kern County Air Pollution Control District

1601 "H" Street, Suite 250 3
Bakersfield, CA 93301 3

Reference: KCAPCD Authorities to Construct
1003001B, 10030262, 1003027A

Mr. Charles M. Seeley ' P
Chief, Compliance Section : "

Air & Hazardous Materials Branch

Enforcement Division

U. S. Environmental Protection Agency, Region 9

215 Fremont Street

San Francisco, CA 94105

Reference: E-3-1
NSR 4-4-8
sJ 78-73
Gentlemen:

Annual performance tests were conducted May 23-26, 1983, in
compliance with Kern County APCD Rule 108.1 and Special Condition A of the
above-referenced Approval to Construct/Modify a Stationary Source. The
Test Plan and prior notice of the scheduled dates for these performance
tests were submitted to each agency on April 13, 1983.

Attached is the Annual Compliance Test Report prepared by Pape &
Steiner Environmental Services, the firm which conducted the tests. If
there are any questions regarding the performance tests or the report, pleas
communicate directly with Mr. Jim Steiner (805) 393-8442) of Pape &

Steiner Environmental Services.

Sincerely,

I <:/ "~ w/o encl.
/ bce: R.H.Lamp

Attachment
cc: J. Steiner, Pape & Steiner D. Hendricksc
Environmental Services K. L. Hayden
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SECTION 1
INTRODUCTION

At the request of the California Portland Cement Company,
Pape & Steiner Environmental Services conducted a series of annual com-
pliance tests on the outlets of the kiln baghouse, crusher baghouse, and
clinker cooler baghouse from May 23 to May 26, 1983

| Triplicate tests for particulates were conducted on the effluent

of each baghouse using EPA Method 5 equipment and procedures. Triplicate
tests for NOy and SO, were conducted on the baghouse effluent serving the
kiln using EPA Procedures dated November 19, 1981.

Messrs, Jim Steiner and Jim Oblak conducted the test work for
Pape & Steiner Environmental Services. These. tests were observed by
Ms. Linda Chester of the Kern County APCD. Mr. Perry Vogan of California
Portland Cement assisted with the test work and insured each process was

operating properly during the test program.

1-1




SECTION 2
WET METHODS DATA SUMMARIES
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A. FIELD DATA

Station
Run No.
V]c Vol water collected in train, ml
Vm Sample gas vol, meter conditions, dcf
Y Meter calibration factor
Pbar Barometric pressure, in. Hg
PStack Stack static pressure, In. Hy0
AH Avg meter pressure diff, in. Hp0
Tm Absolute meter temp., or
vm(std) Standard sample gas vol, dscf
Bws" Water vapor in gas stream
MF Moisture factor

CO2 Dry, volume %

02 Dry, volume %
_.N2 Dry, volume %
co -Dry, volume %
Md Molecular wt of stack gas, dry
Ms Molecular wt of stack gas, wet
Cp Pitot tube coefficient
vaP Avg of square roots of each AP
T, Absolute stack temp., °R
A Area of-stéck, ft2
QStd Volumetric flowrate, dscfm
An Nozzle area, ft2
_e Sample time
91 Isokinetic variation

2-2

Kiew

Kiew Kiew
[ 2 3.
¢d.! 8.6 6.2
5F.290 £6.529 _53.85)
0.986 2 0.9562 _ 0.986%
26.30 26.30 246,80
-0.90 - 0.90 -0.7%
0.6/¢ O.60/ _0.55%5
569.3> _565.35 _542.42
46.2273 _4s5./69/ _S$3. 85/
0.060Y 0.06S¢ 0.064]
0.9396 0.9392 0.9259
17.2 9./ /7.9
/0.7 /0.2 /0.7
22. 08494 70.8822 22.4807
0.0/56 0.0/7% 0.0192
" 2/./800 2i.4680 3/.18R0
30.399/ B0.5822 R0.3430
0.£Y 0.9 0. %Y
0.9592  0.9408 _0.9087
72421/ 7232.79 N0.92-
£2. 2187 &£7.2287 §7.271387

200248- 3120 19¢40b. 1365 193882.860:

0.000/62  p000/68 O.000/63
120 120 /120
102.% 102.4 102.9
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A. FIELD DATA

Vol water collected in train, ml

station (Ruspck. (Ruswer  (RUSHER

Run No.

sample gas vol, meter conditions, def S52. ¥7§¥ £2.270

Meter calibration factor
Barometric pressure, in. Hg

Stack static pressure, In. H,0

Avg meter pressure diff, in. Hp0

Absolute meter temp., or
Standard sample gas vol, dscf
Water vapor in gas stream
Moisture factor

Dry, volume %

Dry, volume %

Dry, volume %

.Dry, volume %

Molecular wt of stack gas, dry
Molecular wt of stack gas, wet
Pitot tube coefficient

Avg of -square roots of each AP
Absolute stack temp., Or

Area of stack, ft2
Volumetric flowrate, dscfm
Nozzle area, ft2
Sample time

Isokinetic variation

/ 2 .2
24.7 22,5 8.8
2. /Y6
0.9863 0.9863 _0.9862
26.20 26.20 26.20
90  ~9.0 -9.0
/.45 /(-39 /. 87
549.46  _s6/ Y _s¢9.90
43,5772 2.0196 1. 77Y8
O.0256 0.0252 0.0/99
0. 974y  0.974Y¢ _D.980/
0 o o)
_.20.9 20.9 20.9
79./ 9.1 79./
4] 1)) 0
"29. £300 20.0360 20.9%0
29. 5586 28.5629 28 6203
0. ¥4 0.8Y 0.8Y
/. 2359 /-20/8 [ 1892
527.39 520.52 528.9)
/0. 3206 10.3206 10.2206

28492. 3463 873i1.3432 3209/ 095,

0.00/68 ©.000/63 .000/63.
72 )2 72
99.4 58.9

99. (




A. FIELD DATA o

| station Clivker Cuiwker. Coinkern
Run No. / 2 :? |

Vie Vol water collected in train, ml /2.3 7.2 6.2

v, sample gas vol, meter conditions, dcf 53.3/2 £¢.89Y __55. 6/

Y Meter calibration factor 0.9563 0.98¢3 __0.-9763

P,ae  Barometric pressure, in. Hg 26-30 26.20 26.30

Petack Stack static pressure, In. H,0 —0.4Y —~ 0.4/ —0.4Y

AH Avg meter pressure diff, in. Hp0 2-06 2.29 2.20

T Absolute meter temp., °R _553.97 StY. A"‘_? 591.09

vm(std) Standard sample gas vol, dscf 43.6392 o5 6969 “Y. 0F32

Bis Water vapor in gas stream O. 0129 O. 007Y 0. 0063

MF Moisture factor 0.9¥7/. 0.-9926 0.59325

0,  Dry, volume % % 0 g

0, Dry, volume % 20.9. 20.9 20.G

N, Dry, volume % _ 79./ 9.7 2G./

co Dry, volume % .0 0 0

My Molecular wt of stack gas, dry 20 £30 29.83.0 28.83¢0

M, Molecular wt of stack gas, wet 25 6962 28 7563 28 765¢

C, Pitot tube coefficient 0. 8Y 0.8Y 0. 8Y

vab Avg of square roots of each AP 0. 7235 O. 7570 0,797/

T Absolute stack temp., °R | 790. 83 290 &7 74/1.50

A Area of stack, ft (06. 1392 1061392 106./392

Qs tq Volumetric flowrate, dscfm (99524 ,9497 2597‘//.779’2_, 204294, 05 7.

A, Nozzle area, ft2 Q.000299 _O.00W39F _0-00035F

3] Sample time 17X X, ¢ 0

%1 Isokinetic variation - 98, & 99. 2 947, 3
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SECTION 3
WET TEST METHOD CALCULATIONS
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Pape & Steiner Environmental Services

I
—————
——————

e —

Standard temperature, St V4 (XEQ 60 or 68); 29.92 inches Hg

-

'-(\----R----'

ISOKINETIC CALCULATIONS

Test _/ Date _'_5/-1’3/33 . Location _A7/n Zajlg_o_t.rse. Oul’
T _f09.32 V, _58.290 0, __ (0.7 ~ stack 10 " /26,5
T._G2B2u ¥ 7862 (0, (22 Stack Area Ft2 873787
B _.9592 P, _Ae.Z0  Static —g. 9 Test Time /20
BH _6/8_ Ve ¥/ O 0.8Y Ng 0. 123/
1. Volume of dry gas sampled at standard conditions (dscf)
(R-17) 5, + 460 P, + 1—%”—6 L 2s
Vm,std =\~ 2552 /(T T ¥ 460/ %. 2373
2. Stack gas moisture condensed at standard conditions (scf) '
gR-'IB) )
(v +V ; R-04 _ -5 ) .
m,std ~ 'w,std PV, stg = 8-9148 x 1077(S, + 460)(Vy ) = AT =3
3. Stack gas proportion of water vapor, by volume
"~ (R-19) v
B = w,std - C.0uoY
Wy TV
w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
R-21 ' . - . ‘
(R-21) i, = 0.44(%C0,).+ 0.32(%0,) + 0.28(%N, + %00) = 3/. /gcx
5. Stack gas molecular weight (1b/1b mole)
(R-22) = . ,
Mws de('l - Bwo) + 18(Bwo) = 235
6. Pressure stack, in. Hg o
I
(R-23) _ static| _ .
Ps = Pb + _-]-3.6 - 26.03336’
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T, + 460
VS = 85.49(Cp)(JAP)avg W = &C.6E7/
8. Stack gas volume at standard conditions (dscfm) '
(R-26) S, + 460\/ Pg
(ACFM; R-25) Q = 6001 - B VA, T 160 \29. = 2a.2Y6.3/20
9. Test percent isokinetic .9142.88(Ts + 460)(Vw,std + Vm,std_) -

77002.8

%1

(R-02) (s, + 460) © vspﬁ(on)2

3-2




Speci
Gravi

ENTER:
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|
l
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l
|
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|
lL
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TEST

/

LOCATION _A///

EMISSION RATE DATA -- 60°F

Standard Temperature, S¢ = 60°F; 29.92 inches Hg

XEQ 60
XEQ FF

%H
%
%S
N
%0,

Btu/1b

fic
ty

"~ XEQ RAT

“.2373
(2.04322
RO 2YE, 37320
/0.7
/25

R-17 vm,std
R-19 Bwo

R-26 QS
R-22 02%
R-23 CO2

LAB DATA:

Front Half Wash (g) &. &0ES/

Mass Filter (9) —p.0015¢
Back Half Catch (g) o, zé8¢/
Front Half Sulfate

(mg HpS04)
Back Half Sulfate

(mg H2504)
H202 Catch

(mg H2504)

-Total

RESULTS
F Factor
Total Particulate gr/scf
Sulfate gr/scf
Total Particulate gr/dscf
Total Particulate @ 12% COp
Total Particulate 1b/hr
Total Sulfate gr/dscf
Total Sulfate @ 12% CO,

Total Sulfate 1b/hr

S0, ppm

S0, 1b/hr

S0, @ 3% 0y

Total Particulate 1b/mmBtu
Total Particulate 1b/Bbl
Total Sulfate 1b/mmBtu
Total Sulfate 1b/8b1

S0, 1b/mthu-

S02 1b/Bbl

3-3
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2_0.055/
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8_D.0586
9_o0. 0909

10_r00.57
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12

13
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17
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CM SO,, NO, EMISSION RATE DATA

TEST 7/
O LUCATION' A/
' &jbaase’ _
Outlel

Standard Temperature, Sy &0 (XEQ 60 or 68); 29.92 inches Hg

XEQ FF F
H
%
%S
N
%02
Btu/1b
Specific
Gravity
S0, NOx
ENTER: ENTER: _
R-15 SOp ppm __ 55-76 . R-21 NO, ppm __27.327
R-22 0p % /0. 20 R-22 07 % 1€.20
R-26 Qg /56 %%, /35 R-26 Qg /6 $06- /355
XEQ S02 XEQ NOX
RESULTS: RESULTS:
S0, 1b/hr _ /L YS NO, 1b/hr 423 YR
02 ppm @ 3% 0, 73. 65 NO, @ 3% 0, Y95.80
S0, 1b/mmBtu  NOy 1b/mmBtu
S0, 1b/Bb? ' NO, 1b/Bbl
3-4
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& Steiner Environmental Services
ISOKINETIC CALCULATIONS

Standard temperature, S, &0 (XEQ 60 or 68); 29.92 inches Hg

Test AR ‘Date 5@3&3 Location A7/ &i?éﬁgg Oul

l T, _J05.25 V, _56. 539 0, /0.3 © Stack ID " /R6.5
T 273.29 ¥ 2863 0, _/2./ Stack Area Ft8 g2 2797
l \ﬂ—_ L. 9408 P, _26.30_ Static = 0. g Test Time /20
I AN .00/ v] —hBel C 0. gy Ny 0.423/
1. Volume of dry gas sampled at standard conditions (dscf)
] (i) | 5 * 460 Py * Tog .
Vo,std =\~ 29.92 ) O)Vn Tm Tat0) = oV
l 2. Stack gas moisture condensed at standard conditions (scf) '
%R -18) )
Vv +V ; R-04 _ -5 v
. 3. Stack gas proportion of water vapor, by volume
(R-19) v
: B = w,std - O 0458
w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
I (R-21) MMy = 0.44(%C0,) -+ 0.32(20,) + 0.28(%N, + 4C0) =3/. $68C
l 5. Stack gas molecular weight (1b/1b mole)
(R-22) - o o o
: MNS = de“ - Bwo) + 18(Bwo) = . 5522
l 6. Pressure stack, in. Hg
p .
(r-23) - static| Py 2
' Pe= Py t\=T36) = 6 R338
7. Stack gas velocity, at stack conditions (ft/sec)
l (R-24) [T, + 460 :
Vs = 85.49(CP)(JAP)EVQ WS_T = é‘“é/ﬂa
I 8. Stack gas volume at standard conditions (dscfm) '
(R-26) S, * 460\( Pg |
l (ACFM; R-25) Qg = 6001 - B Wk 1 <760 \z5. 92/ ~ (96506 1355
L 9. 'I(’est percent isokinetic . - 9142.88(T, + 460)(V, 4y * Vm,std) - Ly
R-02) 7
l (s, +460) 8 VP (D)
l 3-5




l TEST X
l LOCATION A/
( EMISSION RATE DATA -~ 60°F
l Standard Temperature, St = 60°F; 29.92 inches Hg
l XEQ 60 : RESULTS
I XEQ FF F Factor 1
9H Total Particulate gr/scf 2 G.007Y
I %C ' ~ Total Sulfate gr/scf 4
%S '
N Total Particulate gr/dscf 8 0.0/
' %0, Total Particulate @ 12% C0p ~ 9 _O.a0é3
Btu/1b Total Particulate 1b/hr 10 /.96
l Specific _
_ Gravity Total Sulfate gr/dscf 1
' XEQ RAT Total Sulfate @ 12% CO, 12
k ENTER: Total Sulfate 1b/hr 13
S0, ppm 16
R-17 V y5. 169/ %
) m,std —_—
l R-19 Bwo  ooss S0z 1b/hr 17
R-26 Q LICHOEL355 S0, 8 3% 0 18
"R-22 ,
I : 22 0p% L2 Total Particulate 1b/mmBtu 23
I Total Particulate 1b/Bbl 24
LAB DATA: Total Sulfate 1b/mmBtu 25
I . Front Half Wash (g) O.0/SE3 Total Su'l.fatg 1b/Bb1 26
.Mass Filter (9) —0.00735 S0y 1b/mmBtu 27
I -Back Half Catch (9) @.0a/0/ S0, 1b/8b1 28
Front Half Sulfate
(mg H2504)
I Back Half Sulfate
(mg HpS04)
I H202 Catch )
L (mg HpS04) : R
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e , TEST R

Pape & Steiner Environmental Services
— | : :  LUCATION _A7 /47
ﬂ?j&a;c’ Oui
CM SO,, NO, EMISSION RATE DATA '
Standard Temperature, Sy @& (XEQ 60 or 68); 29.92 inches Hg
XEQ FF F
ZH
%C
%S
N
%02
Btu/1b
Specific
Gravity
50, NOx
ENTER: | ENTER:
R-15 SO, ppm ___ S€. ¥ R-21 NO, ppm __SER. &S
R-22 0, % 2./ R-22 0y % /0. /
R-26 Qg /96 06 . /255 R-26 Qs - _/P4%06./355
XEQ S02 ' XEQ NOX
RESULTS: RESULTS:
S0y 1b/hr . /R.26 NO, 1b/hr 70Y. 4/
502 ppm @ 3% 0, 3. 68 NO, @ 3% 0, 8. 50
S0, 1b/mmBtu : - NOy 1b/mmBtu
S0, 1b/Bbl ' NOy 1b/Bbl
3-7




I Pape & Steiner Environmental Services

ISOKINETIC CALCULATIONS

I

Standard temperature, S, ¢ (XEQ 60 or 68); 29.92 inches Hg

Test _3 _Date '5,477/5._3_ Location .0, @Mse

T, _&a- 42 V, 53.85/ 0, 0./ Stack ID " 5 [36. S
T, _250.92 ¥ 9-9863 (0, /72.¥ Stack Area Ft¢ 87.2787
AP 0. 9087 Pb . 30 Static —9,7% Test Time 120
MM _p55s V. b2 08¢ Ng 0. /737
1. Volume of dry gas sampled at standard conditions (dscf)
) S *+ 460 Py * Toog
Ym,sta “\"28.92 ) OVn \T 360/ ~ #. 8767
2. Stack gas moisture condensed at standard conditions (scf) -
{R-]S) )
‘(v +V ; R-04 _ -5 L
m,std w,std i vw.std = 8.9148 x 10 (St + 460)(V.|c) = 32,0688
3. Stack gas proportion of water vapor, by volume
(R-19) v
B = wstd . e/
Wy TV
w,std m,std
4, Stack gas dry molecular weight (1b/1b mole)
(R-21) MMy = 0.48(%C0,).# 0.32(%0,) + 0.28(%N, + %C0) = 3//68C
5. Stack gas molecular weight (1b/1b mole)
(R-22) , _ = 4 -
MW, = de(1 - Bwo) + ls(Bwo) 30.3430
6. Pr|-essure stack, in. Hg :
P .
(R-23) - static | _ P2
P =P, S50 - RE. 299

7. Stack gas ve'1oc1'ty, at stack conditions (ft/sec)
—_——
(R-24) Ts + 460
vV = 85.49(Cp)(JAP)avg TS(W;T = &/ 6558

3
8. Stack gas volume at standard conditions (dscfm)

(R-26) 5, + 460\/ Pg
(ACFM; R-25) Q, = 60(1 - B VA, T, ¥ 460 \23. %2 = /93,881. 8605
9. Test percent isokinetic 19142.88(T_ + 460)(V +V ) .
(R-02) y] = » s+ e w‘,ls:;d(D )tg,std_ /02.9
t ss'n
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l ' TEST 3
I LOCATION _ A7/
f EMISSION RATE DATA -- 60°F
Standard Temperature, S¢ = 60°F 3 29.92 inches _H'g
l XEQ 60 ' RESULTS
I XEQ FF F Factor 1
H Total Particulate gr/scf 2 0.0077
I %C - ~ Total Sul fate gr/scf 4
%S
aN Total Particulate gr/dscf 8_0.c083
l %0, Total Particulate @ 12% C0, ~ 9_2 0057
I Btu/1b Total Particulate 1b/hr 10_,3.72
Specific
_ Gravity Total Sulfate gr/dscf N
I XEQ RAT Total Sulfate @ 12% COp 12
t ENTER: Total Sulfate 1b/hr 13
S0, ppm 16
I R-19 Bwo O.06Y, 0, 1b/hr
R-26 Q, /73683. 805 S0, @ 3% 0 18
l R-22 022 —28:Z__ Total Particulate 1b/mmBtu 23_
R-23 COZ L2 ¥
l ' Total Particulate 1b/Bbl .24
LAB DATA: Total Sulfate 1b/mmBtu 25
I UFront Half Wash (g) ©.0/65, Total Sulfate 1b/BbI 26 ‘
/Mass Filter (9) =¢. co3¢:0  SO0p 1b/mmBtu - 27
. ~Back Half Catch (9) _©.0/707 S0, 1b/Bb1 08
Front Half Sulfate
(mg HpS04)
I Back Half Sulfate
(mg Hp504)
I Hp0, Catch_
(mg HpS04)
I 3-9




l Pape & Steiner Environmental Services \ TEST 3
I — . LUCATION _ £/
( ' @&wsc Ou
I CM SO,, NO, EMISSION RATE DATA
B Standard Temperature, Sy_&& (XEQ 60 or 68); 29.92 inches Hg
l XEQ FF - F
I H
%C
%S
l N
%02
l Btu/1b
Specific
I ' Gravity
[ . S0, NOy
i ENTER: ENTER:
R-15 SO, ppm ___S£. 38 . R-21 NO, ppm ___25¢.9¢
I R-22 0, % .90 R-22 0p % 7.7
R-26 Qg /F6 406, 1355 R-26 Qs - _/96q0¢. /355
I XEQ 502 XEQ NOX
I RESULTS: RESULTS:
I SO, 1b/hr : 702. XY NO, 1b/hr 367, 75
S0, ppm @ 3% 0, 83.¢6/ N0, @ 3% 0, SR/ S0
S0, 1b/mmBtu : NOy 1b/mmBtu __
' S0 1b/Bb1 ' NOy 1b/Bb]
P 310




Pape & Steiner Environmental Services
.
E——

ISOKINETIC CALCULATIONS

Standard temperature, St &0 (XEQ 60 or 68); 29.92 inches Hg

Test _/ ‘pate & /[as/e3. Location Crushee @m
T _&ge NV, _53-898 0 20.9 - Stack 10" ___ 435

l T ¢2.39 '6 0.98¢3 €0, O Stack Area Ft2 _ Jo. 3206
W_ (- A389 Py __R6-30 Static —gp  Test Time ZX
l AH A Vie—=EeLZ Cp 0.89 Ng o123/
1. Volume of dry gas sampied at standard conditions (dscf)
| (R-17) 5, + 460 p, + o vs o
l Vm,sta "\~ 259z )(BVn \T ¥ 460/ * T 778
2. Stack gas moisture condensed at standard conditions (scf) '
| e )
W o+ Vo 3 R-0A ] -5 - -
m,std = "w,std D Vastd 8.9148 x 1077 (S, + 460)(V,y.) = /.- /950
l 3. Stack gas proportion of water vapor, by volume
: (R-19) v
B = w,std - 0. 025¢
k Wy TV
W, std m,std
l 4. Stack gas dry molecular weight (1b/1b mole)
(R'21 - o = -
) de = 0.44(%(302).:% 0.32(402) + 0.28(%N2 + %C0) = 28. 8%¢
I 5. Stack gas molecular weight (1b/1b mole)
(rR-22) | = - 5
l MW, = den - Bm) +18(B, ) = A8. 55 &6
6. Pressure stack, in. Hg
P .
(R-23) - static) _ - srp.
| P = Py H\ e = KT o382
7. Stack gas velocity, at stack conditions (ft/sec)
l (R-24) T, + 460
v, = 85.49(Cp)(JAP)avg W = D5, 5068
I 8. Stack gas volume at standard conditions (dscfm) '
(R-26) - S, + 460\/ Pg
l (ACFM; R-25) Q = 60(1 - B IVA, T I\ %) 38, ¥94. 3%
L 9. ':est gercent isokinetic o - 9142.88(Ts + 460)(vw,std + vm,std) - 99.¢
R-02 2
i (s, +460) @ VP (D)
. l 3-11
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TEST Crggégch

LOCATION /
EMISSION RATE DATA -- 60°F
Standard Temperature, St = 60°F; 29.92 inches Hg
XEQ 60 RESULTS
XEQ FF F Factor 1
#H Total Particulate gr/scf 2_0. O03R
i© Total Sulfate gr/scf 4
%3
N Total Particulate gr/dscf 8 £.0033
%0, Total Particulate @ 12% CO, ~ 9
Btu/1b Total Particulate 1b/hr 10/ 07
Specific
Gravity Total Sulfate gr/dscf 1
XEQ RAT Total Sulfate @ 12% €O, 12
: ENTER: Total Sulfate 1b/hr - 13
S0, ppm 16
R-17 V #3. 5778  °
m,std $0. 1b/h 17
R-19 Bwo 0.0356 g 1b/hr
R-26 Q. 28%794-3¥63 S0, @ 3% 0 18
R-
: 22 0g% —20.7 Total Particulate 1b/mmBtu 23
R-23 €0 je)
Total Particulate 1b/Bbl 24
LAB DATA: Total Sulfate 1b/mmBtu 25
Front Half Wash (g) &. ©///3 Total Su]_fatg 1b/8b1 26
Mass Filter (a) —o0.00/794 S0, 1b/mmBtu 27
Front Half Sulfate
(mg HyS04)
Back Half Sulfate
(mg H2504)
Ho0, Catch
(mg H,S0,)
3-12




Pape & Steiner Emnronmental Services

\II

ISOKINETIC CALCULATIONS

Standard temperature, S 60 (XEQ 60 or 68); 29.92 inches Hg

Test _ 2 Date :Séiéi Locatwn_ML@m

To LOLe¥ V, _52.220 0, 0.7 Stack ID " ____ 2.5

T _ 4853 ¥ _0.983 0, O Stack Area Ft2 _ /0, 3206
\E P _ 1A/ P 2¢..30  Static —2.0 Test Time 22

AR 139 V1c_..:zz‘L Cp —2.87 Ny 0:1232]

1. Volume of dry gas sampled at standard conditions (dscf)

(R-17) s, + 460 p, + SH
"m,std=(-‘z"9'7§z—>(5)" -'f"+—25-6 - TEe

2. Stack gas moisture condensed at standard conditions (scf)
%R-]B) )
‘(v +V s R-04 _ -5 -
m,std w,std ; vw,std = 8.9148 x 10 (St + 460)(V1c) = L O8FY
-3. Stack gas proportion of water vapor, by volume
(R-19) )
B = w,std = a‘ 0‘;5-2
W oy TV
w,std m,std

4. Stack gas dry molecular weight (1b/1b mole)

(R-21) MHy = 0.44(%C0,) -+ 0.32(%0,) + 0.28(xN, + 4C0) = 683

Stack gas molecular weight (1b/1b mole)

(R-22) _ - _ . _
MW, de('l - Bwo) + 18(Bw0) = HE.Serg

o

Pressure stack, in. Hg

—-F----R---

(R-23) p
3

7. Stack gas velocity, at stack
(R-24)

Vs *

8. Stack gas volume at standard
(R-26)

(ACFM; R-25) Q

9, Test percent isokinetic

(R-02) %1

P ...
= Pb +(_____S:::gt;€) = 0'750 "382

conditions (ft/sec)
T + 460
85.49(C ) AP),\g [ FTTY

conditions (dscfm)

73. 2/9/

St + 460 Ps
60(1 - B IV, T_ ¥ 460 )\29.%2

.9142.88(Ts + 450)(Vw,std + vm,St

n

) = 373/. S8

d = 99

2
(s, +460) 6 V(D)

3-13




TEST 2R
LOCATION Crus/er

EMISSION RATE DATA -- 60°F

Standard Temperature, S¢ = 60°F 3 29.92 inches Hg

XEQ 60 - o RESULTS

XEQ FF F Factor | 1
ZH Total Particulate gr/scf 2_0.0055

L — Total Sulfate gr/scf 4
A '
N
%0, Total Particulate 6 12% CO, - 9

Btu/1b Total Particulate 1b/hr 10_/. 8/

Specific .
Gravity Total Sulfate gr/dscf 11

Total Sulfate @ 12% C0, 12

Total Particulate gr/dscf =~ 8 O.C0S7

XEQ RAT
Total Sulfate 1b/hr 13

k ENTER: —
S0, ppm 16 —
R-17 V, 4y 47, 1/ 9¢ 2
I 210 B M—" S0, 1b/hr 7
R-26 Q 323/ 5482 S0, € 3% 0z |
R-22 .9
I 02% —ZAC-ZL . 1otal Particulate 1b/mmBtu 23

R-23 €02 )
Total Particulate 1b/Bbl 24

LAB DATA: Total Sulfate 1b/mmBtu 25

Front Half Wash (g) 0. /306
Mass Filter (9) ¢.-00r6s SO, 1b/mmBtu 27
Back Half Catch (9) ©.00079 50, 1b/Bb 28
Front Half Sulfate

(mg H2504)
Back Half Sulfate

(mg H2504)
Hp0, Catch

(.mg H2504)

Total Sulfate 1b/Bbl 26




Pape & Steiner Environmental Services

I

ISOKINETIC CALCULATIONS

( Test =2 Date '%gég Location__@ﬂ@ﬂe_

l Standard temperature, St &0 (XEQ 60 or 68); 29.92 inches Hg

T, 0490V, s54.796 0, Jo.qg | Stack 1D " 5 43.5
l T,_¢ery2 7 _0.98¢3 €0, Y. Stack Area Ft 70- 2304

AP L /893 Pb 26.30 Static - G.0 Test Time Z2
. MH__ .32 VN /8.3 C __0.8Y Ny 0.423/

1. Volume of dry gas sampled at standard conditions (dscf)
| (R-17) o A

v (20 Pt 13E) . gy 7798

I m,std 29.92 m\ T + 460

2. Stack gas moisture condensed at standard conditions (scf) -
| o) )

‘v + v ; R-04 - -5 - . 883
m,std = 'w,std PV std = 89148 x 10 (s, + 460)(V,.) o

3. Stack gas proportion of water vapor, by volume

{R-19) B . wstd . 0,0/9F

Wy

w,std ¥ Vi, std
4. Stack gas dry molecular weight (1b/1b mole)

(R-21) - = A
~ MHy = 0.44(%C0,) .# 0.32(%0,) + 0.28(%N, + %C0) =28.8360
5. Stack gas molecular weight (1b/1b mole)
(R-22) _ - -
Mu = M, (1 - B ) +18(B ) AE. 6203
6. Pressure stack, in. Hg
P .
(R-23) . Cstatic) s
P =P\ g) = 25-6382

7. Stack gas velocity, at stack conditions (ft/sec)

(R-24) - T, + 460 |
Vs = 85. 49(C )(J_)avg \/T'(MT)_ 7R 4760

8. Stack gas volume at standard conditions (dscfm)

(ACFM; R-25) - Q = 60(1 - B VA, T+ 460 25,32 = 3709/ 095)
9. Test percent isokinetic 9142.88(T_ + 460)(V +V ) .
(R-02) " (s E 460) © w\;sidkn )%"5td 7
t ss'n
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TEST 3
LOCATION Crusper

EMISSION RATE DATA -- 60°F

I EaE e
~

Standard Temperature, S¢ = 60°F; 29.92 inches Hg

' XEQ 60 ' RESULTS
l XEQ FF : F Factor 1
%H Total Particulate gr/scf 2_0.00%5
l % — _ Total Sulfate gr/scf 4
%S ' '
aN Total Particulate gr/dscf 8_0. Qo¥¢
I %0, : Total Particulate @ 12% COp ~ 9
l Btu/1b Total Particulate 1b/hr 10 /.46
Specific
Gravity Total Sulfate gr/dscf 1
. XEQ RAT Total Sulfate @ 12% CO, 12
k ENTER: Total Sulfate 1b/hr- 13
: S0, ppm 16
R-17 V s/, 77¢8 .
m,std 50, 1b/h 17
I R-19 Bwo 0. 0/59 2 1b/hr
R-26 Qs B2091. 095/ S0, @ 3% 0p 18
- &7
l R-22 0% —A0- 7 1otal Particulate 1b/mmBtu 23
R-23 C0» O '
I Total Particulate 1b/Bbl 24
LAB DATA: Total Sulfate 1b/mmBtu 25
l Front Half Wash (g) ©.o/¢5s 1otel Sulfate 1b/BbI 26
Mass Filter (9) 0. 00085  S0p 1b/mmBtu 27
Front Half Sulfate
(mg H2504)
l Back Half Sulfate
(mg H2504)
Hp0, Catch
l (‘mg H2504)
i 3-16




& Steiner Environmental Services

g

lll

ISOKINETIC CALCULATIONS

l

Standard temperature, St 60 (XEQ 60 or 68); 29.92 inches Hg

7. Stack gas velocity, at stack conditions (ft/sec)

—_——
(R-24) TS' + 460 .

8. Stack gas volume at standard conditions (dscfm)

(R-26) S, + 460\ Pg '

(ACFM; R-25) Qs = 601 - Bwo)vsAs Ts T 360 \29. 92 = /??} I8 T
9., Test percent isokinetic " =.9142.88(Ts + 460)(Vw,std + vm,std) - 26

(R-02) (s, +460) @ VP (D )2

$s° N

' l( Test / ‘Date '5'/76/;?3 Location
T, 9292 V, _S2. 2/2 0, _20.9 - Stack 1D " 5 /39,5
I Ts AL0.83 T O TEL 2 CO2 2] Stack Area Ft 706. /392
NP o 7225 Pb 26.30 Static _—g.¢¢ Test Time el
l OH _2.06 _ V223 C,___08Y N 0. 267
1. Volume of dry gas sampled at standard conditions (dscf)
i (R-17) | A
S, + 460 P, + ior
N b~ 73.6) . )
l Vm,std ( 29.92 )(E)Vm T+ 460 ¥3. €392
2. Stack gas moisture condensed at standard conditions (scf) _
I gR-'IS) )
‘(v +V ; R-04 _ -5 _ -
m,std ~ "w,std ! Vustd T 8.9148 x 107°(s, + 460)(V,.) = 570
. 3. Stack gas proportion of water vapor, by volume
R-19 )
| (R-19) B = W, std = ©0.0/R9
WO
k vw,std ¥ vm,std
l 4, Stack gas dry molecular weight (1b/1b mole)
(R-21) Mily = 0.44(%C0,) .+ 0.32(%0,) + 0.28(3N, + %00) = Z8. 83Xk
I 5. Stack gas molecular weight (1b/1b mole)
(R-22) _ _ .
I MW = de(I - Bm) + 'IS(Bwo) = RA8.6962
6. Pressure stack, in. Hg
. p .
(R-23) - static) _ ;. 2 :
l P = P H\ 138 ) - Ré. 676

3-17




l T6ST 7/
l . . LOCATION C/rnker
I S EMISSION RATE DATA -- 60°F
r Standard Temperature, St = 60_°F ;- 29.92 inches Hg
' XEQ 60 : RESULTS
I XEQ FF F Factor 1
%H Total Particulate gr/scf 2 0.036
i 5 ‘ Total Sulfate gr/scf 4
b A '
l an Total Particulate gr/dscf 8 . 036
%0, Total Particulate @ 12% COp = 9
I Btu/1b ‘ Total Particulate 1b/hr 10_g&.37
Specific
Gravity , Total Sulfate gr/dscf 1N
l “ XEQ RAT Total Sulfate @ 12% COp 12
t ENTER: Total Sulfate 1b/hr 13
S0, ppm 16
| R-17 V #0832 °
m,std ZlCelr
I R-19 Bwo 0.c065 S0z 1b/hr 17
| R-26 Qg FOYR9Y. 0570 S0, 6 3% 0p 18
R-22 .
l 02% @07 1ota) particulate 1b/mBtu 23
R-23 €0, O
l Total Particulate 1b/Bbl 24
LAB DATA: Total Sulfate lb/mthu 25
. Front Half Wash (g) 003 Total Sulfate 1b/Bbl 26
Mass Filter (9) 0. 01036 SO 1b/mmBtu 27
l Back Half Catch (9) o.0no/0 S0, 1b/Bb1 28
Front Half Sulfate '
(mg HpS04)
' Back Half Sulfate
(mg H2504)
l Hy0, Catch
(mg HyS04)
i 318




g

& Steiner Environmental Services
' ISOKINETIC CALCULATIONS

\\II

Standard temperature, S _60_(XEQ 60 or 68); 29.92 inches Hg

( Test _ 2 "Date Séédﬁﬂ Location (;égéfzﬁlfézag

Pl

T /DY 88 V 5. 89Y 02 20.9 Stack 1D > /395
T RE0. 67 U 0. 9R63 t‘.o2 o) Stack Area Ft© _A06. /392
\E— 0. 75'23 P, _2Ze.30 Static _—g,yy Test Time 20

1. Volume of dry gas sampled at standard conditions (d;cf)

(R-17) s, + 460 T AR

Vi,std -\~ 29.92 (B, T T 360/ 756569

2. Stack gas mdisture condensed at standard conditions (scf)

ER-'IB) )

‘(v +V ; R-04 _ -5 _

m,std w,std _ vw,std = 8.9148 x 10 (St + 460)(V1c) = Q. 338¥

' 3, Stack gas proportion of water vapor, by volume
(R-19) v : _
. B = w,std - O.007¥
‘ Wy +V
w,std m,std
Stack gas dry molecular weight (1b/1b mole)
(R-21) N, = 0.48(3C0,) .+ 0.32(%0,) + 0.28(%N, + %00) = 2&.83¢
5, Stack gas molecular weight (1b/1b mole)
(R-22) _ _ .
Mg = mi,(1 - B, ) +18(B ) = RE 7563
6. Pressure stack, in. Hg
P .
(R-23) _ static) _ . ,
P = P\ T35/ © 6 . dé67é
7. Stack gas velocity, at stack conditions (ft/sec)
—_—
(R-24) T, + 460
Vs = 85'49(cp)(JAP)avg W = ==, 350/

8. Stack gas volume at standard conditions (dscfm)

(R-26) 5, + 460\/ Pg
(ACPM; R-25) O = 600 - B Wk \T a0 \gu.z) = #97, 7% 7742
9. '::st |;ercent isokinetic . - 9142.88(Ts + 460)(vw,std + Vm,std) - 9492
-02 2
(St + 460) © VSPS(Dn)
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l TEST 2
LOCATION _C/pnker
.( EMISSION RATE DATA -- 60°F
I Standard Temperature, St = 60°F; 29.92 inches Hg
I XEQ 60 : RESULTS
I XEQ FF F Factor 1
%H Total Particulate gr/scf 2 O.0020
' % ' ' Total Sulfate gr/scf 4
%S '
aN Total Particulate gr/dscf 8_ Q. 0030
l %0, Total Particulate @ 12% CO, -~ 9
Btu/1b Total Particulate 1b/hr 10 _3.58
I Specific
Gravity Total Sulfate gr/dscf N
l XEQ RAT Total Sulfate @ 12% CO, 12.
k " ENTER: Total Sulfate 1b/hr 13
] S0, ppm 16
R-17 ¥ 5. 6969  °
m,std S0, 1b/h 17
i R-19 Bwo 007y 02 1O/ —
R-26 Q P09 741 2242 S0, € 3% 07 18 _
I - R-22 052 —&27 _ qotal Particulate 1b/mBtu 23
R-23 €0y O
I Total Particulate 1b/Bbl 24
LAB DATA: Total Sulfate 1b/mmBtu 25
l Front Half Wash (g) O QV Total Su'lvfatg 1b/Bb] 26
Mass Filter (9)-p.00/34 S0z 1b/mmBtu 27
Front Half Sulfate
(mg HpS04)
l Back Half Sulfate
(mg H2S04)
H20, Catch
I ' (mg HpS04)
I_ 3-20




Pape &.Stemer Environmental Services

I

ISOKINETIC CALCULATIONS

Standard temperature, S, _& (XEQ 60 or 68); 29.92 inches Hg

Test 2 "Date 5/5?6.46’,5: Location CZQ& &ﬁémgﬁ:

A

T, 4220 VN, __Z5.el 0 20.9 __ Stack ID " 5 [39.S
Ts 30/, S0 ‘6 . 9863 C02 V2 Stack I.\rea Ft 106, (2927
\NAP D.247/ Pb 2. 30 Static —a. ¥4 Test Time A7)

1. Volume of dry gas sampled at standard conditions (dscf)

(R-17) 5, + 460 Py + e |

Vn,st0 = \~2mer )\ OVa \Towag0) = 7% 083

2. Stack gas moisture condensed at standard conditions (scf)

2R -18) )

vV +V 3 R-04 _ -5 _

m,std w,std _ Vw,std = 8.9148 x 10 (st + 460)(V1c) = 0.R87¢

3. Stack gas proportion of water vapor, by volume
(R-19) VW ctd

B = ’ = 0.0065
wo T
w,std m,std
4. Stack gas dry molecular weight (1b/1b mole)
(R-21) = 5 = .
de = 0.44(%C02)%+ 0-32(A02) + 0.28(%N2 + %C0) = AE.8%¢
Stack gas molecular weight (1b/1b mole)
(R-22) . _ _ _ -
| MWS = de(1 - Bwo) + ]8(Bwo) = HE. 7658
6. Pressure stack, in. Hg
P .
R-23 static . ,
(R-23) Ps= Py "( 13.5)= A6. 2670
7. Stack gas velocity, at stack conditions (ft/sec)
(R-24) T + 460

Vg = 85.49(C ) (JAP), o P_(Ww_)' = 53.859/

8. Stack gas volume at standard conditions (dscfm)

(R~26) 5, + 460\( P |

(ACPM; R-25) - O = 6001 - B Wk \v 980 \z579z) = 0% 2940520
9. Test percent isokinetic . - 9142.88(T + 460)(Vw otd ¥ i‘l std) = 8.3

(R-02) (s, +460) 8 VP (0,)°
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l | TEST _ 3
LOCATION _Cinker
I( EMISSION RATE DATA -- 60°F
I _ Standard Temperature, St = 60°F; 29.92 inches Hg
I XEQ 60 : RESULTS
. XEQ FF F Factor -
%H Total Particulate gr/scf 2 00029
I % ' : Total Sulfate gr/scf 4
%S
N Total Particulate gr/dscf 8 2 o0RY
l %0, Total Particulate @ 12% COp - 9
Btu/1b Total Particulate 1b/hr 10_4. 98
l Specific
Gravity Total Sulfate gr/dscf 1
l -XEQ RAT Total Sulfate @ 12% CO, 12
| ENTER: Total Sulfate 1b/hr 13
k i S0, ppm 16
R-17 V H3. ¢392
m,std 50, 1b/h 17
I R-19 Bwo . O/RT 2 1b/hr
R-26 Q 97 526. 9476 S0, 6 3% 07 18
I - R-22 0% 0T qotal Particulate 1b/mmBtu 23
R-23 CO» )))
Total Particulate 1b/Bbl 24
l LAB DATA: Total Sulfate 1b/mmBtu 25
I Front Half Wash (g) O 00955, _ Total Su'I'fat_e 1b/Bbl 26
Mass Filter (9)—0. 0006y SO 1b/mmBtu 27
I Back Half Catch (9) ©:€0050 50, 1b/Bb 28
Front Half Sulfate
(mg H2504)
I Back Half Sulfate
(mg HpS04)
Ha0, Catch
i (mg H,S0,)
l 3-22




-
g
4
§
5
!
5
3
§;

EMISSION RATE CALCULATIONS

1. Fuel factor at 68°F, 29.92 in. Hg (dscf/mmBtu)

F Factor = 10°73.64(x#) + ].53(%C%t:/?657(%5) + 0.14(3N) - 0.46(%05]]

2. Fuel factor at 60°F, 29.92 in. Hg (dscf/mmBtu)

: - 60 + 460
F Factorgqay = F Factor68° (Eﬁ_?'i?ﬁf)

3. Emission concentration wet at standard conditions* (gr/scf)

gr/scf = 15.432 (72 {a)
m,std w,std

4. Emission concentration dry at standard conditions* (gr/dscf)

gr/dscf = 15.432 (Eﬁﬂﬂ—iﬂl)

] vm,std

5. Emission concentration corrected to 12% CO2

~ 12 :
C @12% CO, = Croncured (%COZ measured)

6. Emission Rate 1b/hr from gr/dscf

1b/hr = 0,00857 (gr/dscf)(Q)

7. Gaseous concentration in ppm
1.60864(5t + 460)*(mg comp)

ppm =

Mw(vm.std)

8. Emission rate 1b/hr from ppm
8.223 x 10-5(Qg)(MW)(ppm)
(St + 460)*

1b/hr =

9. Emission concentration corrected to 3% 02

20.9 - 3 )

*
Standard temperature to be defined
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EMISSION RATE CALCULATIONS
(Concluded)

N

10. Emission factor, 1S/mthu at 0% 0,

Tb/muBtu = F(1.4286 x 107%) (zo_gol'gib") (gr/dscf)
y 2

1.3711 x 10-6)(___20.9 __
11. Heating value of fuel, mmBtu/bbl
mmBtu/bbl = 349.786 x 10"S(Btu/1b)(Sp6r)

12. Emission Factor, 1b/bbl

1b/bb1 = (1b/mmBtu)(mmBtu/bbl)

-~

—
Standard temperature to be defined
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SECTION 4
CONTINUQUS METHODS DATA
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company - Ca/sbrmin_PBr? b Guwenr? Date

CALIBRATION AND CORRECTION DATA

s/a3 /3

Station A, /v &Vabﬂge Cull] Test Run /
ppm CO ppm 502 ppm NOy
Ti %0, |20 Drift Not| Drift |Drift Not| Drift {Drift Not Drift
me 2 2 | corrected|Corrected|Corrected|Corrected Corrected|{Corrected

450 2124 | #E 4] 280
visslpalray | re5 |\ 75490 | €z ¢LES o |280.3/
s5:00 \w.2112.3 /85 £9 REO :

508 g2 1126 /95 Vi ke V43 52 SCYE 00 30,682
g0 (.22l | 150 ' 53 200

5:/5 .2 A 155 /5. 95 5¢ 53,02 X0 204 7/
|soz0 |walszy | 155 5¢ 300

5,25 1.6 | XS /eY.08 54 5R.4/ 3¢0 207. Y0
530 lren)2e | r60 52 200

Mean: [y o |s2.e | sse.n |1sv.55 | se.32| 55.96 |293.33 | 296.37

Calibration 20, %C0p ppm €O ppm S0, | ppm NO,

Zero Reading O.3 /.0 25 O e,

Span Reading s09 | #.9v | #57 8s.y7 | 2¢v9.5
Span Gas Vajue 8.07 /7.9¢ swz.2 | esy7 | 199.5
Span Drift Cor-

rection Factor y. 7.4 AR 0-00609 | =0.00650 |~ 0-002/3]
Zero Drift Cor- ' .
rection Factor 4 VK —-©.75 ©.75 .25
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B. CALIBRATION AND CORRECTION DATA

Company *  (Cop/fitorata %/ﬂ@' ud Cemn g2/ Date 5’/3’3/£~3
Station A/ /v &;Aﬂgf Oulte/ Test Run 2

ppm CO ppm SO ppm NOy

Time 1205 |2c0 Drift Not| Drift |Drift Not| Drift {Drift Not Drift
2 2 | Corrected|Corrected|Corrected|Corrected Corrected|Corrected

S/s0 |2\ /6.0 175 57 0 -
&5 lwalmel 170 /769,51 s5¢ ss.78 | Mo \390.07 |
G:00 |20 1725 . 5¢ 296

é:05 r0.alyg.2l 220 /6€.5Y ss |seza | =son | 30026
c.s0 192996l r20 | 5/ 270

ens 199wt g0 \aoz2/| ¢2 | ér02 | 270 .
¢:20 1991001 10 ¢ §- 77

¢:25 |2\t | /ES [51.40 57 5542 2720 \z2w.59
¢:30 (wAlwad| 785 57 -2

Mean: | im0l .90l s60.32 | s60. 42| 53.55 | s€.¢¥ | 277. 67 252.£5

Calibration | %02 %C02 ppm CO ppm S07 ppm NOy
Zero Reading 0.3 L0 255 o 50
Span Reading £, 09 /8. 94 Y27 &5.v7 | 2995
Span Gas- Value £.09 /7. 94 “o3. 2 89 Y7 /94. g
Span Drift Cor-
rection Factor y /4 V. Y4 0.00433 |- 0. 07035 |- 0. 00063 |
Zero Drift Cor- :
rection Factor AR V7.4 0.25 s. 00 o
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B. CALIBRATION AND CORRECTION DATA

Company N Q/ém ra Lor7 /gm Cemen?  Date f/%?-":-"/é?

Station y 2a b 7 Test Run 3
ppm CO ppm 50_2_ ppm NOy
Time |20, |2cO Drift Not| Drift [Drift Not| Drift {Drift Not Drift
2 2 | corrected |Corrected{Corrected|Corrected|Corrected|Corrected

¢i50 |99 \pa | (85 7R AT

l:55 |29 |£.¥ | [ES Vv A=Y 53 s2.76 | 270 | RO
7:00 |99 2.2 5 S¢ 260 :

205 |99 \p2l r90 /E2.90 S5 5938 | 254 257.05
7.40 |29 \p.s | 190 57 20

205 Qg |2l (65 \/E460 | St s¢.92 | A 1253 37
220 |99 g2 | 2/ &3 2D

225 |79 Vw2 | 205 79273 ¥ 43.9Y¢ 250 l\asv.7a
2:30 9.9 1767 20c | Lo Y0 '

Mean: (29 | o7l 7978 | e.39 | 5167 | 57.38 | 25268 | 25¢. ¢

Calibration %02 %C02 ppm CO ppm SO7 ppm NOy

Span Reading 8.09 18.99 | %2 £9.47 | 249.5
Span 6as Value £.09 /7.9Y a2 | €9.v7 199.5
Span Drift Cor- )
rection Factor Y V4 AR 0.00733 |-0.0013/ |~ €-00437 |
Zero Drift Cor- : |

rection Factor VR AR o a.20 - O0.25
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C. ZERO AND SPAN DRIFT PERCENT CALCULATIONS
Station 0o (o) o 502 | NO
Run (2) (2) (ppm) (ppm) (ppm)
Initial Span 2.29 | r72.9| w2.2| 89.97| /995
Measured Span 2.99 | r7.20| 209 | 90.00 | 79F-0
Zero Drift O O -3.0 3.00 /.0
Final, Actual Span | 2. 29 | s2.80| 20| 8200 | 797.0
Percent Drift O 0. 7% 294 | 2.7 ;. as
Station 02 €02 co S0z NOx
Run (%) (%) (ppm) (ppm) (ppm)
Initial Span 7.79 \s79¢ | oz | 8247 | /97.5
Measured Span 7299 |17.80| /0 8. &0 7990
Zero Drift O O /.0 4.0 (@)
Final, Actual Span 2.79 | /7. 80 4070 | £5.860 /9.0
Percent Drift o 0.78 /i )}’ & 10 O35
Station 73 (1) co S0z NOy
Run (%) (%) (ppm) (ppm) (ppm)
Initial Span 2.99 | 772.9%4 | 4O &97 | 1795
Measured Span 2729 | 1290} 44 w00 | /95.0
Zero Drift —0.0§ | —0.22 O 20| —/0
Final, Actual Span | — g« /7.0 | 44 g7.00 | 196.0
Percent Drift —0.6%\ /.72 "2.98 0.52 /’7_5’
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D. SPAN AND ZERO DRIFT CORRECTION FACTOR CALCULATIONS
Span Drift Correction Calculations
. . Number of Drift Per Midpoint
Station/Run Gas Drift % Increments Increment Increment
Kitn co 2.4 vd 0. 000607 18-00305
S0z 2. 2¢ ¥ 0. 20690 [Q.003YS
NOx /. A5 ¥ — 0. 00343 -0 60157
Zero Drift Correction Calculations -
: Drift Number of . Drift Per Midpoint
Station/Run Gas ppm Increments Increment | Increment
. co — - N, 208
Kitor 7 3.0 & .75~ O, 3225
S02 3.0 g 0. 75 Q.-3725
NOx /.0 & 2. 25 I, /85
Span Drift Correction Calculations
. . Number of Drift Per Midpoint
Station/Run Gas . Drift % Increments Increment Increment
Kiter 2 co 1:7¥ i 0. 00423 _| J. XA/
| 30, &/ 14 ~0.0 /03RS -0 06543
NOx .35 ¥ - 0.00063 |~ 0. 00032
Zero Drift Correction Calculations
. Drift Number of Drift Per Midpoint
Station/Run Gas ppm Increments Increment Increment
Kilr 2z co 10 ¥ O.35 0./25
S0z 4.0 A /&0 &, S0
NOy (&) O &l (@]
Span Drift Correction Calculations
. s Number of Drift Per Midpoint
Station/Run Gas Drift % Increments Increment Increment
Kl'/ﬂ 32 c0 __5"" 76 e O.CC733 0.0036 &
502 0.52 v - 0.forz/ |=0.000¢55)
Ny | 275 # - 0.c0¥39 |-0.002/9
Zero Drift Correction Calculations
Station/Run Gas Drift Number of Drift Per Midpoint
ppm Increments Increment | Increment
. C
Kiln = 0 (4 O o
S0, 2.0 ¥ O SO 0-RS”
NOy -/ 0 o —0.25 |-o0./25
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SECTION 5
ANALYSIS PROCEDURES

This section of the report describes the procedures used to analyze
the samples collected during the test program. A11 analyses were performed
in the Pape & Steiner climate-controlled laboratory in Bakersfield.

5.1  ANALYSIS OF PARTICULATE SAMPLES
5.i:1 Nozzle, Probe, Fifter Holder Wash

The volume of the acetone washings were measured and the washings
were transferred to ¢lean, tared, aluminum weighing dishes. The dishes

were placed on a hot plate in a fume hood and gently heated to dryness.

" The dishes with the dry residue were desiccated and weighed rebeated]y at

6-hour intervals until a constant weight was achieved (to nearest 0.01 mg
with a tolerance of <0.1 mg between weighings). The ACS reagent grade
acetone blank was treated in the same manner.
5.1.2 Filter

The filter was desiccated and weighed repeatedly at 6-hour intervals
until a constant weight was achieved (to nearest 0.01 mg with a tolerance of
< 0.1 hg between weighings). An unused blank filter was treated in the
same manner.

5.1.3 Condensible Particulate

The volume of distilled water and washings were measured. An aliquot

of the 1iquid was transferred to a clean, tared glass evaporating dish. The




-f"--_--”----’\-

dish was placed on a temperature controiled hot plate in a fume hood and
gently heated to drymess. The dish with the dry résidue‘w§s desiccated

and weighed repeatedly at 6-hour jntervals until a constant weight was
achieved (to nearest 0,01 mg with & tolerance of <0.1 mg between weighings).

A blank of the distilled water was ailso treated in an identical manner.

5-2




]
Pape & Steiner Environmental Services
S
e ————
ANALYTICAL.REPORT
SAMPLE TYPE [Te/tod s~ Y 74X
SAMPLE COMPONENT Ao fone B due. ANALYST 7~
REQUESTED BY
ANALYTICAL METHOD __ Grauumelric
. Analytical Result
Sample ID |Test |Sample Sample Titer mls
No. No. {Volume | Aliquot or (total sample) Z™
(Absorbance) | Uncorrected | Blank corrected
£i/n [ 7 /90 790 0. Oras 0. 0085/
2 s 765 o.o082¢ | ©0.9/583
| 3 200 RoC O.O/B3Y3 | p0.0/05/
Cruasher | ) /50 150 0.0/332 | 0-0///3
2 /765 765 O0.0/547 | ©-6/306
3 /770 /70 O.0/%03 | ©. OS5
C/I"héc'f' /
®eo 260 0.0/3/& 0.0/0326
2 2¢0 !
RY9 o0.0072¢ | o©.0072¢
3 -
755 /55 o. 07069 | ©. 00835
BLANVK
/00 O. O0/¥¢
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Pape & Steiner Environmental Services

I

ANALYTICAL REPORT

SAMPLE TYPE /e thod 5 DATE_6/4/83
SAMPLE COMPONENT Syss frlers ANALYST ___ o~
REQUESTED BY
ANALYTICAL METHOD Gorat/imieZrec
. Analytical Result
Sample ID |Test | Sample Sample Titer mls
No. No. |Volume | Aliquot or (total sample)
. (Absorbance) | Uncorrected Blank corrected
Kiln / - O.00/S¥
3 - 0 -00360
Crusher | 7 - 0.00/ ¥
2
O.00/¢/
3 O. 00085
FCA'méer /
O.-00003
R —0.00/3Y
3 - 0. 0006
LLANVK L.
70 correcqs — 0-00007
5-4
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Pape & Steiner Environmental Services
[ I
| =
| ( ANALYTICAL REPORT
I - sAMPLE TYPE /e fpod DATE _ ¢/v/62
. SAMPLE COMPONENT ____ ZAsZifbd Mafer~ = ANALYST
REQUESTED BY |
I ANALYTICAL METHOD Sravipeiie
. Analytical Result
Sample ID |Test |Sample | Sample Titer mls
I No. No. |Volume | Aliquot or (total sample)
(Absorbance) | Uncorrected {Blank corrected
l V.4 / |30 | 100 : O. 7686/
l , 2 |30 /00 O.0270/
3 350 /00 ' O. 0’707
_l Cr(:://ef- / K90 700 o
K 2 | 3/5 /700 O 0007
J 3 |33 /00 o
Chnker |-
/
-I 20 | /00 - O .00c/0 .
I | RS 700 o
3 |aso | so0 | '_ 0.00050
BLAN, , - |
! AV 70 O CcORG
I 5=5
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SECTION 6
SAMPLING PROCEDURES

This section of the rebort describes the procedures used to conduct
the particulate test on this progrém. |
6.1 PRELIMINARY MEASUREMENTS
Before conducting the stack tests a series of preliminary measurements iy
were made to determine:
e the location of the sampling site and the nyﬁber and the location of
the sampling points to be used (EPA Method 1)
¢ the velocity, temperature, and pressure of the gases in tﬁe stack
(EPA Method 2) o

e the composition of the stack gases (EPA Method 3)

e the moisture content of the stack gases (EPA Method 4)

Using the results of these preliminary measurements and the calibration
constants for the sampling train, a series of calculations were made to deter-
mine the value of K, a constant, and Nd’ jdeal nozzle diameter, required to

run an isokinetic test according to the equation

o2, 2, 2 2
60°T1°K_“C “(1 - B )°P_MW T
= p°p wo s d 4 m
b - 2 (va*)( 2 ) cam

2,-
576 Ko Mwst




where

(2.2 2.2 2
607 TI2K % °(1 - B, ) PN

wrly 2y
576 Ko MHst

K=

An actual nozzle, whose diameter was as close as possible to the ideal
nozzle diameter, was selected for the test. Isokinetic sampling rates for
each sampling point in the stack were computed using the equation

At = (x)(nd“)(%)( AP)

Since K and Nd are known, and remain constant during a test, the only variables

are the meter temperature, the stack temperature and the velocity pressure for

each sampling point.

6.2 PREPARATION OF THE PARTICULATE SAMPLING TRAIN

A11 sampling train components were cleaned in the laboratory (soap and

 water, tap water rinse, distilled water rinse,*and IPA rinse) to eliminate

previous contamination. The sampling train components were sealed and trans-

ported to the sampling site in a mobile lab. EPA Method 5 procedures

were used to measﬁre particulates (filterable and total) and consisted of:

e a calibrated 316 stainless steel nozzle for isokinetic sampling;

e a heated 316 stainless steel (10 feet long for kiln and clinker)
and a Pyrex glass (4 feet long for crusher) sampling probe,
equibped with a calibrated S-type pitot tube and a thermocouple
to measure stack velocity pressure and temperature;

e a heated Pyrex glass filter holder containing a weighed 100 mm

Reeve Angel 934 AH glass fiber filter;
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o a Pyrex glass impinger train in an icebath (impinger No. 1 contains.:
100 m) distilled water; bubbler No. 2 contains 190 ml of distilled
water; impinger No. 3 was dry; bubbler No. 4 contains a weighed

amount of silica gel)

e an umbilical to connect the probe and sample box to the control
module |

e a control module containing a vacuum pump, a calibrated dry gas
meter and a calibrated orifice meter to measure the pressure,

‘ temperature and flowrate throughout the train.

The sampling train was charged in the mobile lab using freshly pre-

pared reagents. Blanks of all filters and reagents were retained for sub-

. sequent analysis. The sampling point locations were marked on the probe using

a high-temperature marker. The sampling train was completely assembled and

hoisted to the sampling site.
6.3 SAMPLING PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Prior to a test, the sampling train was’ heated and leak-checked at

15 in. Hg to insure leakage ﬁas less than 0.02 cfm. The S-type pitot tube

was also leak-checked. The sampling train was installed on the unirail and
the probe was inserted into the stack at the farthest point. An isokinetic
sampling rate was calculated using an HP-41CV calculator for each sampling
point on the traverse. Each point was sampled for an equal period of time
and all pertinent data was recorded on the data sheet for each point. Three

points per traverse (4 traverses at 90°, 12 points total) were sampled for

10 minutes on the kiln stack. Eighteen points per traverse (2 traverses at

90°, 36 points total) were sampled for 2 minutes on the crusher stack. Three

points per traverse (4 traverses at 90°, 12 points total) were sampled for
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5 minutes on the clinker cooler stack. The probe and sample box were main- .-
tained at 250°F throughout the traverse. The gases leaving the impinger
train were maintained at <70°F. At the end of a traverse, the probe was
withdrawn from the stack and the entire sampling train was transferred (intact)
to the next sampling port. Another traverse of the stack was completed and
the sampling train was withdrawn for the final leak check. This leak check
was performed at 15 inches mercury or at the highest vacuum achieved during
the test. The S-type pitot tube was also checked at this time. After the
train was leak-checked, the probe, nozzle, filter holder, and impinger train
were sealed with tin foil and lowered to the 1ab for sample recovery.
6.4 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE SAMPLING TRAIN

Sample recovery occurred in the mobile lab. The nozzle and probe were
brushed and rinsed three times using ACS reagent grade acetone into a poly-
ethylene sample bottle. The 100 mm filter was removed from the 4-inch filter
holder and sealed in its petri dish. The front half of the 4-inch glass
filter holder was brushed and rinsed with acetone. Each impinger was re-
moved from the icebath, and the volume of water condensed was measured gravi-
metrically. The contents of impingers 1, 2, and 3 were transferred to a paly-
ethylene sample bottle. The back half of the 4-inch glass filter holder, the
glass connectors, impingers 1, 2, and 3 were rinsed with distilled water and
these rinsings were transferred to this same bottle. A1l sample bottles and
petri dishes were marked and labeled. A chain-cf-custody log was completed
and the field data sheet was also labeled with the sample ID numbers.
6.5 SAMPLING PROCEDURES FOR NOy, CO2, SOz, 02, AND CO

Continuous samples of the stack gases were taken during the particulate
tests on the kiln stack using the Pape & Steiner emission monitoring trailer

and EPA procedures as shown in Table 6-1 and Figure 6-1.
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TABLE 6-1. CONTINUOUS MONITORING EQUIPMENT

NO Chemiluminescent Ana1yzer «- Thermo Electron Model 10

Response time (0 - 90%) 1.5 sec -~ NO mode
1.7 sec -- HO, mode
Zero drift Negligible after 1/2 hour warmup
Linearity + 1% of full scale
Accuracy ~ Derived from the NO or NO2 calibration
gas, + 1% of full scale
Output 0.100m¥, 0 -10mv, 0-5V, 0~ 10V
02 Analyzer, Fue1 Type =« Te1edyne Model 326
Response time (0 - 90%) . 60 seconds :
Accuracy . + 1% of scale at constant temperatures;
+ 12 of scale of + 5% of reading, whichever
Js greater, over the operating temperature
y range
Output 0-1
€0,/CO “Infrared Analyzer -- Anarad Model AR-600
Response time (0 - 90%) 5 seconds
Zero drift +1%
Span drift + 1%
Linearity 1%
Resolution Less than 1% of full sca1e
OQutput , 0~ 1V
S0, UV Analyzer -- DuPont Model 400
Response time (0 - 90%) . Less than 1 second
Zero drift Less than 1% full scale in 24 hours
Linearity + 1% full scale
Accuracy + 2% full scale
OQutput 0-10my
Operating ranges 0 - 100 ppm, 0 - 1000 ppm
Strip Chart Recorders (2) -~ Linear Model 486
Pen response 20 inches/second
Span -- full scale . 1 mV through 10 V
Zero set Electronically adjustable full scale with
1 full scale of zero supression
Accuracy Total limit of error + 0.5%
Dead Band
Linearity
Repeatability
Scotsman Trailer
~Fully insulated
Air conditioned
g-ft x 14-ft x 11-ft
6-5
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3/8-inch unheated Teflon
Rotemeter ’

1/4-inch Teflon tubing
Calibration gas manifold
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Cz2)ibration gas cylinders
Backpressure regulator .
Auxiliary analysis port
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Recordgfg .

Figure 6-1. Schematic of Continuous Honitoring System.
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Sample was taken from the stack using a 316 stainless steel probe.
A Balston filter holder and fiberg]ass filter (99.9999 percent efficiency
retention of 0.6 micron particles) was connected to the outlet of the probe.
Sample gas was transported through heated Teflon sample line (maintained at
=>250°F) by a Teflon-1ined diaphragm pump to a 316 stainless steel refrig-
eration type conditioner two separate times under vacuum before entering
the pump, then two additional times under pressure. The clean, dry sample
gas (~‘35°F) was then transported to the continuous analyzer system through
an untreated Teflon line. A series of flowmeters, valves, and regulators
maintain constant flow through the system at a constant pressure.

Calibrations of the continuous analyzers were performed using EPA
Protocol 1 calibration gases for criteria poi]utant analysis (NOy and $02)
and certified calibration gases (+ 2 percent) for fixed gas analysis. Copies
of the gas certificates are included in the Section 8 of this report. AT
pertinent data (date, time, test location, aqalyzer range, cal gas value)
were recorded on both the field data sheets and continuous analyzer strip
charts in the field.

At the start of the test, a-leak-check was performed. The sample
probe was removed from the stack and the end was sealed with a Swagelok
cap. A leak-check was successful only if pressure at the analyzer system
and flow through the rotameters to the individual analyzers all dropped to
zero. A mandatory leak-check was performéd at the completion of the test.

An initial calibration was performed at the start of each test period
by introducing zero and span gases for each analyzer and making the necessary

adjustments. Calibration gas values were recorded on the continuous monitor

- 6-7
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strip charts and field data sheets. In this way, the amount of drift can
be easily seen. Once a calibration check was complete, adjustments (if
necessary) to the analyzers may be made in preparation for another test.
Test data was collected by recording 5-minute averages from the strip
chart recordings onto the field data sheets. Data collected over the
40-minute test period was averaged and reported.
The 0 data, collected simultaneously with the NOy data, was used
to correct the measured NO, concentrations to 3-percent 02. The 02, CO02,
and C0’data obtained during the particulate tests was also used to calculate

the molecular wieght of the stack gases.
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& Steiner Environmental Services

g

I

SAMPLING POINT LOCATION DATA SHEET

Plant _ Cofpsornm Fir Z/ggg

Date_ =43 /bs

Test Location /ﬁé@ gzg: gZé’

7
Upstream Dist./Dia. PHi
Downstream Dist./Dia. /4 ///9’

No. of Sampling Points___ /%

)
|
<
I
1
’
I
I
;
[.

Stack Dimension .S
Coupling Length 12.5~
Sample Sample Sample Sample
Point Dist Point Dist Point Dist Point Dist
A/ 23.0
ped 3¢. 0
l 3 549
l SAMPLING POINT RELOCATION: ZZor7e
I 7-2




Pape & Steiner Environmental Services

I

VELOCITY TRAVERSE DATA SHEET

Plant__ Ca/ orais LorZbond, éfg ave)
Date st/ '

Test Location A /z &i?é%z Ou?
Static Pressure (in. wg)_— 2.9
Barometric Pressure 26,30

Probe Type/Length ss/0”

‘Pitot Coefficient O-EY

Stack Dimension /R, 5
Smpl | AP Ts |SmPY | Ap Ts  |Smpl | AP Smp1 p
Pt. Pt Pt. Ts ot | 2 Ts

Al | 1s | 795

;
I
;
'
’
|
'
’
K

2109 |&275

3 10.85 | 295

SAMPLING POINT RELOCATION: Jope
(]

C
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Pape & Steiner Environmental Services
]
i
( SAMPLING POINT LOCATION DATA SHEET
Pant __ (Calitornio brLlod
l Date S/2y /83 o3
Test Location _(Cusher Lagheuse <
] Upstrean Dist./Dia. 56"/ +-348 =
Downstream Dist./Dia. 222" /s.1 ¢ T
No. of Sampling Points___.26 y V§
I Stack Dimension S35 A
l Coupling Length 5.0
Sample Sample Sample Sample
. Point Dist Point Dist Point Dist Point Dist
k | / 5.6 /3 #0.3
l 3 £.3 /5 43.6
] A 9.7 /6 ¥5.2
5 7.9 /7 Yl
l 6 /3.2 /8 7.8
7 15,3
Il & /729
7 246
/70 2.9
/ 35.6
/3 282

SAMPLING POINT RELOCATION: #/ - 6.0
' 2w =2 Y0
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Pape & Steiner Environmental Services

I

Plant Caliterns

Date

SAMPLING POINT LOCATION DATA SHEET

A b )
s/2¢ /83
Test Location : S€
/Dia. a’ﬂ;'fg./ £

Upstream Dist.

Downstream Dist./Dia. _ZZA' J4) 'Z £.0 Q

CAGE

No. of Sampling Points__ /2
Stack Dimension /325
Coupling Length 6.75
Sample Sample Sample Sample
Point Dist Point Dist Point Dist Point Dist
/ /4.5
2 2.2
2 “#5.0
SAMPLING POINT RELOCATION: ysroze
7-25
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SECTION 8
QUALITY ASSURANCE

8.1 PARTICULATE SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling system
is kept. Preventative maintenance to each system is performed periodically
to avo%d complete component breakdown during a field test.

A detailed record of sampling system calibrations is also kept.
Calibration data for the sampling nozzles, pitot tubes, dry gas meters
and orifice meters are available for review. Results of the EPA Quality
Assurance Branch biannual audits of the dry gas meter and orifice meter
combinations are also logged and verify our in-house calibration data.
The calibration data for the equipment used on this program can be found
at the end of this section,
8.2 LAB ANALYSIS

A1l field samples are assigned a label and an ID number. This ID
js also affixed to a chain-of-custody log and to the field data sheet to
eliminate any chance of sample mixup.

Prior- to analysis, all glassware is thoroughly cleaned (soap and
water, tap water rinse, distilled water rinse, IPA rinse) to eliminate
any contamination. The evaporating dishes used to evaporate the washings
are treated the same as a sample (dried in an oven, desiccated and weighed

repeatedly at 6-hour intervals until a constant weight is achieved). The

8-1



glassware used to measure volumes and make transfers and dilutions are all
NBS Class A to insure accurate measurements.. All weighings are carried

out on a Mettler Model H54AR analytical balance supported by a marble table
in a separate room from the main analytical laboratory. The balance is
calibrated regularly against an NBS Class S-1 weight.

A1l reagents used in the field and in the laboratory are ACS reagent
grade and blanks of these reagents are evaluated for every set of tests.
Blanks are taken in the field from the squeeze bottles and not the original
container. Records are kept on these blanks to insure consistent quality
of the reagents. Prior to use, the IPA is also analyzed to insure no per-
oxides are present which could lead to high SO3 and low SO, values. Records
of our lab's participation in the EPA semiannual audits for S0z are kept on
file and verify our in-house QA/QC efforts.

8.3 CONTINUOUS MONITORS

The NOy and SO, analyzers are calibrated before and after each test
using an EPA Protocol 1 gas (+ 1 percent) tr;ceable to NBS. The CO, COp2,
and 0, analyzers are calibrated before and after each test using a certified
gas mixture (+ 2 percent). The calibration certificates for the gases used

on this test program appear at the end of this section.
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Pape & Steiner Environmental Services

I

NOZZLE CALIBRATION DATA

E
F

DIAMETER (in.)
A 0./72% DATE T2 19, /983
B_0. 77230 NOZZLE NO. /350
c_0./730 OPERATOR _ (/Qﬁ
D O./7?%0
E
F

AVG. 2.773)

8-3




ESPA SN VY

pe Seinr Environmental Services

NOZZLE CALIBRATION DATA

-l U
~
>

L
~

DIAMETER (in.)

A_L2C6 DATE C-5-€2
B__.2.0% | NOZZLE NO. __ 5¢3

c OPERATOR (2
D_.26%

E 260

AVG. - 2G77
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l ‘&S Envi tal Se
VICES
e oy ironimen DRY GAS METER/ORIFICE METER CALIBRATION DATA
I
'2 Date __IC_MJ Dry Gas Meter No. 29009
. '~ Barometric Pressure, in. Hg_29.S¢ . Standard Test Meter No. _6_22'27?
‘. Meter Box No.__ %L Operator
I _ Standard Test Meter Meter Box
Pres. | Temp. Volume Pres. | Temp. Volume Time ¥ Ko
. AHS TS Vs _ AHS Td.i TdO Vd
1 wg) | (°F) (Ft3)  |("wg) | (oF) (Ft3)  [(min)
I S¥ | 792, 8222 22| 243.5/3 _
—// |50 7276, 2/5 105 172123 792,999 | 0 | 0. 987/ 107296
52 78.707 /- [6. 519
s6 | &rv.575 | 74 |73 72¢7. o052 -
. - 472155 |79¢.252 VWO Vo |2l zs0.s3¢ | 29 |0 9829 \0.2/07
54, /5. BAR 72.5 | 4
1A B34 L7 26 | 29| 28 BO¥
} adlse | &ma7 |15 |ov |22 | owwain | 20 | 0. 285/ lo.20z6
56 /3. 220 A5 | /3. poY
57 B55.056 2 |7< | S07.05/ :
. —3./ 157 |83¢c.c/e 2.0 |70 |74 | z89 860 | 2¢ lo 9824 o 2073
52 LB . 538 75,75 79./9/
_ -5 876 053 . & 17 | 830.677
k " |-43 152 lesg 952 30 V729 1z | e 092 |17 109907 o 2057
’ 2.5 | 4./6/ 72,75 /%, SEC
' 4.0
Average 0.9863  ©.7//7
Std.Dev. o.p035  ©.0/02R (19%)
l (e.5%)
AH
Ak )(Tdi * Tdo ) Vs YTdo)[ Pbar * 1375
i Y (Pbar NN 7 + 460 ANV ANEE
Y = - K = ' 136
AH 0 0.5
l v, (Pbar + ]3_6)(15 + 450) Tg, AH
AH
(Pbar 3. 6)(” )
l where o
AH_ = Standard meter pressure drop Y = Meter box correction factor
l Ts = Standard meter temperature : K, = Orifice meter calibration
Vg = Standard test meter dry gas volume constant
l AH = Meter box orifice meter pressure drop t = Calibration time in minutes
.= ; My = Molecular weight of air
Lo :CH :eter box inlet temperature (28.96 1b/1b-moTe)
do = Meter box outlet temperature Pb = Barometric pressure
V4 = Meter box dry gas volume ar



Scott Environmental Technology Inc. |

San Bernardino, CA 92411
{714) £87-2571

Plumstieadville, PA 18949 Troy, M| 4B0BA
(215) 766-8861 (313) 589-2850

SPECIALTY GAS DIVISION

Date: 4-28-93

P iner
ape and Steiner Our Project No.: 41108

5801 Noris Rd '
Bakersfield, Calif 83308 Your P.O. No.: SP34°8

ATTN: Sue Powers

Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

) Analytical Analytical
Cyl. No. AAL5246 Accuracy 1% Cyl. No. Accuracy
Component Concentration Component Concentration
~ NITRIC OXIDE 197.6 PPM
NOX 199.5 PPM o
NITROGEN BALANCE '
Analytical - "";.._ 5 Analytical
Cyl. No. Accuracy Y Cyl. No. Accuracy
Component Concentration "> Component Concentration

Analyst

CERTIFIED REFERENCE MATERIALS @ EPA PROTOCOL GASES
ACUBLEND® B CALIBRATION & SPECIALTY GAS MIXTURES ® PURE GASES
ACCESSORY PRODUCTS ® CUSTOM ANALYTICAL SERVICES

2 T

Approved By 4"""‘" /g""‘—-""’—__
7

The only Hability of this Company for gas which fails to comply with this analyss shall be replacement thereof by the Company without extrs cost.



VINVATASMNIG ‘I1IAQVILSWNTD / NYOIHDIW ‘AOHL

S3DIAHIS TVIILATYNY WOLSND m S12NAO0Hd AHOSSIIIV m S3SVO JHNd
SIUNLXIN SYO ALTVIDIS B NOILVHEITVI = @AINI18NOV @ S$S3SVD 103010Hd Vdl ® SIVIHILVW IONIHI43H GII41LHID

-

"1503 BANS INOYHM AuRdwOD Byl AQ J0IIYL JUIWIIN DI 3Q JIeys SisAjeus ST Yk AJdwiod OF S0 ydIym 386 40y Aurdw ol Syl Jo Apgey Ajuo ayy

AgQ pancadrly 1sAjeuy

¢ :0p 10901014 43 O Buipiodde pazAjeur uaaq sey seb 1apuljAd ayy 4311122 Agaiay am,

aNQJ3s iSuid SINYS/SBN 3141DNIHd Ilvd ONOD S1N3INOdWOD
SNOILVHINIONOD QHVANVLS TVILLATYNY . NOlLvHIdX3 a31diLy3d
31v2i1d3H AHvWwidd
1sey 15114 :saleq sisAjeuy 8|qeades] SAN % Aseinaoy paiyiniagy ) BqWNN 13pullAy

JONYIVE N3I9OQULIN

Wdd 05 68 — Wdd 77 68 YoUT#WIS d'I'U°N t8-5-¢ Wdd Ly 68 JATX0I0 ¥ndins -
aNODJ3s 1SHid s.ndS/sanN IdIDINIYd diva JINOD S1N3INOJWOD
SNOILYHLNIONOD QHVvAaNvis AYIILATYNY NOLLYHIdX3 Q31414433
31vJild3d AYViINIHd
25-5-9 15e7 29-62-1 1S4 [saIeQ sisAjeuy  ajqeases) SEN % ] Adeinddy paynia) T ARLT] 13quinpy 13puhs

{wdd Jo % 3jow w1 31 SUOHIBIIUAIUOD)

+$3SVJ 1000104d Vd3 — SISATYNV 40 3LvII411H3ID
' 80€E6 °¥J ‘01314SYINvE
i0 abeg - : Qv0d SIYHON 108S

vmwmmm 0N .oﬁ.n_ nop WLNIWNOYTANT ¥3INIZLS 3 3dvd

GIZG8T ‘on 123loid NG )
28-G-g  paddiys aeg 1£52-£88 {v1L) INOHJ _ LIPZ6 VI 'ONIQYYNYIE NVS | ‘A8 NOrvd 0092

_ "2u| ‘Abojouyday jewu 1AUT 103 . Ay




Scott Environmental Techho_logy Inc.

Plumsteadville, PA 18949 . Troy, M1 48084 San Bernardino, CA 82411
{215) 766-8861 {313) 589.2950 (714) 887-2571

SPECIALTY GAS DIVISION

Date: 4"12‘83

Our Project No.:..48927

PAPE AND STEINER
5801 NORRIS RD Your P.O. No.: Js348l
BAKERSFIELD, CALIF. 93308

Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

. Analytical . _ ' Analytical
Cyl. No. Accuracy..._ Cyl. No. AALAL46 Accuracy 2%
Component Concentration Component Concentration
_ CARBON MONOXIDE 402.2 PPM
~ CARBON DIOXIDE 17.:84%
OXYGEN : 8 D9%:F
NITROGEN 47" BALANCE
% L
w T
Analytical o “%i- ) Analytical
Cyl. No. Accuracy \g‘d& Cyl. No. Accuracy
Component Concentration {% Component Concentration

Analyst ' Approved %ﬂ—,&ﬂ—‘———

The only Mability of this Company for gas which falls t0 comply with this analysis ahall be uphceme.l;t thereof by the Company without extra cost.

CERTIFIED REFERENCE MATERIALS ® EPA PROTOCOL GASES |
ACUBLEND® m .CALIBRATION & SPECIALTY GAS MIXTURES @ PURE GASES
ACCESSORY PRODUCTS B CUSTOM ANALYTICAL SERVICES

R-R



- e e e o

i





