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— CHEMECOLOGY

’

ABSTRACT

On May 13, 1982 a Chemecology Cerporation source test team, under the supervision
of Leslie Johnson, tested at Lonestar Indusiries in Davenrort, California cement
plant. The testing was done to determine particulate, N0y and SOp (NSPS and NER)
compliance with both EPA and Monterey Bay Unified APCD. Observing for EPA was
Robert Bishop with Monterey Bay Unified APCD observers being Kenneth Kitfs and

Fred Thoits.

Triplicate EPA Method 5 tests were performed at both the Mzin and Clinker Cooler
Stacks. Triplicate half hour NOx, SO; and 02 continuous monritoring tests were

done at the Main Stack

The following table list applicable regulations and actual emissions:

Emission Limits Actual Emiszsions
Main Stack
NO, 165 ppm 189
182 1b/hr 21t
Particulate Matter 0.30 1b/ton of feed 0.06
4o 1b/hr 26.8
Clinker Cooler

Particulate Matter 0.10 1b/ton of feed ¢.02

CORPORATION \
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SZLLECTED RESULTS
Client: Lomestar Industries
Site: Main Stack
Date: May 13, 1982
Time: 1032-1201 1301-1k26 1508-1628 A v
Process Conditicns:
Eiln Feed Rate; TPH: 165 165 165 s
ACFM: 226,100 226,000 223 L350
SDCFM: 156,600 155,200 158,700 AL LT
T4; °F: 194 198 135 677"
% COn: 14.2 13.4 11
% Oo: 14.3 13.8 13.5
g HoO: 12.9 13.1 2.5
Particulate Emissions:
filter Cg; grains/SDCF: 0.0035 0.0C58 5.5045 w e
Probe & Neozzle Co: 0.0085 0.0010 0.000k oo X7
Condensables Cg: 0.0171 0.0098 0.0093 ot
Total Cg: 0.0291~ 0.0166 0.0142 ckoo
E.R. lb/hr: 39.1 22.1 19.3 25§
E.R. 1lb/%ton of kiln feed: 0.10 0.05 0.0k 2 D6
Average E.R. lb/hr: 26.8
Average E.R. 1b/ton: D08 016
Constant Monitoring:
% 0p: ' 14.2
NOyx; ppm: 189
NOy; lb/hr: 21%




Client: Lonestar Industries

Site: Clinker Cooler Stack

Date: May 13, 1982

Time:

Process Conditions:
Kiln Feed Rate; TPH:
ACFM:

SDCFM:
Tq: °F:
£ COp:
% Oo:

% Ho0: |

Particulate Emissions:
Filter Cy; grains/SDCF:
Probe & Nozzle Cp:
Condensables Cy:

Total Cg:
E.R. 1lb/hr:

E.R. 1b/ton of kiln feed:

Average E.R. 1b/hr:
Average E.R. lb/ton:

CHEMECOLOGY e
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SELECTED RESULTS
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1014-1134

165
107,500
71,300
317

0

21.0.

1.1

0.0058
0.0003
0.0036
0.0100

5.93

0.02

5.62

0.02 6.03

1250-1356

165
107,400
70,800
317

0

21.0

1.6

0.0069
0.0008
0.0017
0.0094
5.71
0.03

1457-1604

165

0.00k2
0.0012
0.00%1
0.0095
5.83
0.02

o

)
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C
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o
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VELOCITY TRAVERSE AND VOLUME FTOW RATE

REF: Environmental Protection Agency, Code of Federal Kegulations,
Title 40, Part 60, Appendix A, Method 1 and 2, 1981
Bay Area AQMD, Manual of Procedures, San Francisco, CA, Method St-17
January, 1982
ASME Performance Test Code #27, New York, NY, 1957
ASTM D-2928-71
Western Precipitation Pivision of Joy Marufacturing, WP-50, 1968

PROCEDURE:

Duct temperature and velocity were read at each of several traverse points
within the duct. The number and location of traverse points was chosen

to aid in the extraction of a representative sample {i.e. by FEFA Method 1).
Velocity head was determined using a calibrated type "S" nitot tube ard
Magnehelic differential pressure caurse. Duct temnerature was measured by
means of a thermocouple attached to the pitot tube. Static pressure was
measured with the Magnehelic and one leg of the pitot tube., Using the
molecular weight and traverse data, velocitv was calculated at each traverse
peint. From the average velocity, duct area, temperature, pressure and
composition, actual and stapndard gas volume flow rate were calculated for
the duct.

CALCULATIONS:

Performed by computer based on the following equations:

Symbol Identification:

Aj = duct area, square feet

Cp = pitot tube correction factor, unitless

D = duct diameter (circular ducts), inches

k = number of traverse points on D or ¥

L = duct dimension having ports (rectangular), inches

MW = molecular weight (wet)

n = traverse point number on a diameter

= velocity head, "H,0

= number of ports on dimension L

Pg & Pgyg = duct (barometric + static) and standard oressure, "Hg
= volume flow rate, actual CFM

Qsta = volume flow rate, standard condition (wet or drv), SCFM
Tq & T5tq = duct and standard temperature, °R

t.n. = traverse point (distance from sample port wall), inches
vg = velocity at duct conditions, fos

W = second duct dimension (rectanpgular}, inches
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CORPORATION

VELOCITY TRAVERSE AND VOLUME FLOW RATE (cont)

Equations:

Location of Traverse Points:

Circular Duct:

D/2 - (D/2k) * Vv k{k+1-2n)
D/2 + (D/2k) * Vv k(2n-T1}

t.p. (1st half)

1)

t.p. (2nd half)
Where n = 1 to k/2
Rectangular Duct:

t.p. = W2k + (n-1) * W/k

Where k = (W/L) * (P()
,n=1to k

Velocity & Volume Flow Rate:

_ T . d ¥a
Vd = 85.“9‘ Cp*‘ ?’H-Tﬁ%
Qd = 60 * vq (avg) * Ag = ACFM
_ Tstd Pd _
= #* #* =
Qstd{wet) = Qd Talave) . Pstd SCFM
Ostd{dry) = Qstd(wet) * (1 - ZH20/100) =  SDCFM

—
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DATA: Main Stack

Date _5/13/82 Time 3032-113%4 Run # 1

Description: Four 4 inch female ports, properly located, approximately
2 diameters after and 8 diameters before disturbances.

Duct Diameter 120.0 inches Area 78.54 ft2

Rectangular duct X
20 12.9 MW 29.19
Duct Static Pressure -0.80 inches H20 . Pitot Tube § 5292
Standard Conditions 60 °F & 29.92 "Hg Mag Box f§ 373
Pitot Tube Coefficient __ 0.78 Handitemp § 555
Ins, NORTHEAST NORTHWEST SOUTHWEST SOUTHEAST
Trav. From| Temp &P Vd Temp AP Vd Temp o&F Vd Temp 2P V3
Pt. Edge| °F In. ft/sec{ °F In. ft/sec| .°F 1In. ft/sec|{ ©°F 1In. ft/sed
1 | 11.0§19010.52| Y41.5 {195 |0.46 | 39.2 {195 D.62 | 45.5 195 C.601 44 7
2 60,0 1195 0.7% | 49.7.1195 0282._-52.3 195 p.76 ] 50.3 |195 p.74{ 49.7
3 9k.6 | 190 lp.70 4.1 195 |0.80 51.6 |195 p.80 51.6 |195 D.80 51.6
i | .
b
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESULTS:
Average Velocity (Vg) 48.0 FPS Average duct temp. __ 194  °F
Average Volume Flow Rate Qd _226,100 CFM at 19% ©°F & _29.92 "Hg

Volume Flow Rate Qatd(wet) 179,800 CFM at standard conditions
Volume Flow Rate Qstd(dry) _ 156,600 CFM at standard conditions
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CORPORATION

DATA: Main Stack

Date _5/13/82 Time 1301-1L26 Run # 2

2 diameters after and 8 diameters before disturbances in flow.

Duct Diameter 120.0 inches Area 78 .54 ft2

Description: Four 4 inch female ports, properly located, approximately

)

Volume Flow Rate Qatd(wet) 178,600 CFM at standard conditions
Volume Flow Rate Qgtd(dry) 155,200 CFM at standard conditions

Rectangular duct X

IH20 131 MW 29.04

Duct Static Pressure -0.80 inches H20 Pitot Tube # 5292
Standard Conditions 60 °F & 29.92 "Hp Mag Box # 373
Pitot Tube Coefficlent __ 0.78 Handitemp § _ 555

Ins, SOUTHEAST SOUTHWEST NORTHWEST NORTHEAST

Trav. From| Temp &P Vd Temp &P Vg Temp &P Vd Temp &P V3
Pt Edge} °F In. ft/sec{ °F 1In. ft/sec| °F 1In. ft/sec| °F 1In. fit/sed

1 | 11.0]200 |0.70} 48.6 |195 j0.60 ) uu.8 {195 (0.50( 40.9 | 205 10.58] 4h.}4

2 60.04200 |0.78{ 51.3 {200 [0.70| 48.6 1195 {0.72] 49.1 (195 |[0.64] 46.3

3 | 94.6)200 |0.82] 52.6 |200 [0.74; 50.0 | 195 {0.70} 48.4% [195 i0.74| 49.8

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

RESULTS:

Averags Velocity (Vva) u48.0 FPS Average duct temp. 198 oF
Averapge Volume Flow Rate Qd 226,000 CFM at 198 ©oF g 29.92

lng




Average Volume Flow Rate Qd _ 228 oo CFM at 195 °F & 29 92 "Hg

Volume Flow Rate Qstd(wet) __ 181 300 CFM at standard conditions
Volume Flow Rate Qstd(dry) ___ 158,700 CFM at standard conditions

Page 11 of 55
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DATA: Main Stack
Date 5/13/82 Time 1508-1628 Run # 3
Description: Four % inch female ports, properly located, approximately
2 diameters after and 8 diameters before disturbances in flow.
Duct Diameter 120. inches Area 78.54 ft2
Rectangular duct X
IH20  12.5 M 28.81
Duct Static Pressure --0,80 inches H20 Pitot Tube # 5202
Standard Conditions 60 °F & 29.92 "Rg Mag Box f# 313
Pitot Tube Coefficient 0,78 Handitenp § cg
[ Ins. NORTHEAS NORTHWEST SOUTHWEST SOUTHEAST
Trav. From|Temp &P va Temp &P Vd Temp &P Vd Temp &P V4
Pt, Edge| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec| ©°F 1In. ft/sad
1| 11.919500.55| 43.1 |195 | 0.62 45.871195 |o.7d 8.6 {195 k.60] 45.0
2 60.9 195 [0.66 | 47.2 (195 } 0.76 S50.7 {195 }{0.74 50.0 {195 ©.70] 58.6
E 9% .4 195 {0.74 | 50.0 195 0.72] 49.3 {195 0.89 52.6 {195 D.761 5C.7
5
6
7
8-
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESULTS:
Average Velocity (Vq) __ 48.5  FPS Average duct temp. _ 195  °F
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DATA: Clinker Cooler Stack

Date _5/13/82 Time 1014-1134 Run # ]

Description: Two Y-inch female ports, properly located, approximately
2 diameters after and 8 diameters before disturbances in flow.

Duct Diameter 101,0 1inches Area 55 &k th

Rectangular duct X

$H20 1.1 MW 28,72

Duct Static Pressure -.18 inches H20 Pitot Tube # 5330
Standard Condltions 60 °F & 29.92 "Hg Mag Box # 376
Pitot Tube Coeffictent _ 0 8] Handitemp f 556

Ins. | _squTHyEST NQBTH@FSI

Trav. From|Temp &P va Temp & Vd Terp 4P Vd Temp &P V4
Pt. Edge| °F In. ft/secy °F In. ft/sec| °F 1In. ft/see| °F In. ft/sed

1 4.4 320 D.26 1 33.6 318 |0.26] 33.6

2 14.8{ 319 p.24 | 32.3 320 0.27; 34.3

3 29.91312 D.23 { 31.% 325 0.28! 32.4

b 71.11315 p.24% | 32,2 329 0.24] 32.4

5 86.21305 P.22 (30.6 [320 [0.24]| 32.3

6 36.6/300 p.25% [31.9 (320 [0.20| 29.5

7

8

9

1¢

11

12

13

14

15

16

17

18

19

20

21

22

23

24

RESULTS:

Average Velocity (Vq) 32.2 FPS Average duct temp. 317 oF

Average Volume Flow Rate Q4 107,500 CFM at 317 °F & 29.97 "Hg
Volume Flow Rate Qstd(wet) 72,100 CFM at standard conditions
Volume Flow Rate Qatd{dry) 71,300 CFM at standard conditions
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DATA: (linker Cooler

Date _5/13/82 Time _1250-1356 Run # 2

Description: Two 4 inch female ports, properly located, approximately 2
diameters after and 8 diameters before disturbances in flow.

Duct Diameter 101.0 inches Area 55.64 ft2

Rectangular duct X
#H20 _ 1.6 MW 28.66
Duct Static Pressure -.18 _ 1inches H20 Pitot Tube § 5352
Standard Conditions 60 °F & 29.92 "Hg Mag Box # 376
Pitot Tube Coefficient (.81 Handitemp § 556
Ins. NORTHWEST SOUTHWEST
Trav. From|Temp &P vd Temp AP Va Temp &P Va Temp &P Vg
Pt. FEdge| °F 1In. ft/sec| °F In. ft/sec|{' °F 1In. ft/sec| °F. In. ft/seq
1 k.41321 |0.25{ 33.0 [315 }0.25{ 32.9
2 14.81315 [0.20] 29.% [335 |0.25; 33.3
3 | 29.94320 {0.24] 32.3 B15 |0.20] 29.%
Y 71.1)321 ({0.26} 33.7 [310 |0.25! 32.8
5 86.2(322 |0.25( 33.0 [315 0.231] 31.5
b 96.6(310 [0.22] 30.7 300 0.27] 33.8
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESULTS :
Average Veloclty (Va) 32.2 _FPS Average duct temn. ____ 317 °F
Averapge Volume Flow Rate Qd _107,400 CFM at 317 °F & _ 29.97  *"Hg

Volume Flow Rate Qstd{wet) 72,000 CFM at standard conditions
Volume Flow Rate Qstd{dry) __ 70,800 CFM at standard conditions
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DATA: Clinker Cooler
Date 5/13/82 Time 1457-1604 Run # 3

Description: Two 4 inch female ports, properly located, approximately
2 diameters after and 8 diameters before disturbances in Flow.

Duct Diameter 101.0 inches Area 55.64 f‘t2

—_— CHEMECOLOGY 00— _.\

Average Velocity (V4) 31, 3 FPS Average duct temp. 293 oF
Average Volume Flow Rate Q4 . 104,500 CFM at 293 °F & 29,97 "Hg

Volume Flow Rate Qstd{wet) 72,300 CFM at standard conditions

Volume Flow Rate Qstd(dry) 71,500 CFM at standard conditions

Rectangular duct X

1420 1.1 MW 28.72

Duct Static Pressure -.18 ir.ches H20 Pitet Tube # 5350
Standard Conditions 60 °F & 29.92 "Hg Mag Box § 376
Pitot Tube Coefficlent  0.81 Handitemp § 556

Tns. SOUTHWEST NORTHWEST _

Trav., From|Temp AP vd Temp 4P V4 Temp &7 Vd Temp AP V(g
Pt. Edgej °F In. ft/sec; ©°F In, ft/sec| ©°F In. ft/sec! ©°F 1In. ft/sed

1 4.%]310 {o0.24] 32.1 | 290 {o0.24) 31.7 ' '

2 | 14.8{295 {0.20[ 29.0 | 295 |0.28| 34.3

3 | 29.9]305 {0.23| 31.3 | 300 |0.21] 29.8

Y 71.11300 {0 23| 31.2 [ 285 |0.20) 28.8

5 | 86.21285 |0.27] 33.5 | 285 |0.25] 32.%

6 | 96.6/295 10.25| 32.% | 280 |0.21] 29.%

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

RESULTS :
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CORPORATION

PARTICULATE EMISSIONS

REF: EPA, Code of Federal Repulations, Title 40, Part 60, Appendix A,
Method 5, 1981
South, Coast AOMD, Source Testing Manual, los Anreles, CA, Aoril, 1981
Stateof California, Air Resources Board, Draft Stationarv Source Test
Methods, Method 1-5, June, 1979

SAMPLING PROCEDURE:

The apparatus consisted of a nozzle, heater wrapped probe and heated filter
holder (see data sheets for tyoe of nozzle, probe and filter holder). A
series of imbinger-absorbers (see data sheet for tvpe and contents) were
connected in tandem and immersed in an ice bath. The absorption train was
followed by a pas drying tube cortaining indicating silica gzel, a diaochrasgm
pump, dry test meter and a calibrated restriction orifice fitted with a
masnehelic differential pressure gauee.

The computer was used in selection of suitable sampling pcints, nozzle size,
and orifice constant. The apparatus was leak tested, the probe heaters

were hrought to temperature and the nozzle was positioned at the first sampling
point. The pump was immediatlev started and adjusted to obtain the isokinetic
sampling rate.

Duct conditions were monitored througshout the sampling period with s twvpe
"3" pitot tube and a thermocouple simultaneously positioned at the traverse
point. Conditions at the sampling apparatus and meterinr device were
constantly monitored and regularly recorded on the data sheet. Isokinetic
sampling rate in terms of orifice differential pressure was caiculated by
computer for each set of duct and sampline apparatus conditions. Data was
relayed between the computer and site by radio.

On completion of sampling from all usable traverse points, the apparatus

was removed, leak-checked, sealed from possible contamination and transnorted
to the laboratory. Replicate samples were taken as indicated by the data
sheets.

Concurrent with each particulate sampling, an integrated ras sample was
withdrawn from the summation of the traverse points throurh the train and
collected at the outlet of the meter into a sample bag.

ANALYTICAL PROCEDURE:

The weisht or volume increase of the impingers was measurerd and recorded
for calculation of percent water.

The contents of the sample bladder were analyzed by Orsalt for fixed zas and
molecular weight determination.
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PARTICULATE EMISSIONS

Analytical Frocedure (cont)

The filter section was reccovered, placed in a 105°C drving oven and desiccated
to constant weirht. The weight increase was determined from the tare weirht
and recorded on the individual data sheet.

Sample was recovered from the nozzle and probe sections with distilled water
and/or acetone and a rubber policeman or nylon bristle brush. A tared dish
was used for subsequent evaporaticn, desiccation and weilsht determination.

If analysis of the condensable fraction of the particulate (“impinrer catch" or
"back half"} - was required, an aliquot of the imoinser liquid was poured

into a tared dish. The liquid was evanorated to drvness and the residue was
desiccated to a constant weight.

Aliquots of blank impinger and/or orobe wash reagents wers evaporated to
dryness in ‘tared dishes. The residue was desiccated and weiched for subtraction
of the blank residue from the total probe wash or condensables residue.

An estimate of sampling accuracy was performed by calculation of percent
isokinetic rate over the entire sampling period,

CALCULATIONS:

Performed by computer based on the following equations:

Symbol Identification:

Subscripts d, m and n denote duct, dry gas meter and nozzle respectively
Subscripts std, bar and avg denote standard, barometric ant averare

A = area, square feet

Co = particulate concentration, grains/SDCF

Cp = pitot tube correction, unitless

E.R. = emission rate of particulate, 1lb/hr

& H = orifice differential pressure, inches Hp0
I = percent of isokinetic sampling

kp = orifice constant, unitless

At

{ = mass of particulate collected, milligrams

MW = wet molecular weight of duct pas, g/mole
P = absolute pressure, inches Hg

o p = velocity pressure head, inches Hy0

Q = volume flow rate, CFM

Qo = parameter of volume flow rate throursh the orifice
T = absolute temperature, °R

t = time of sampling pericd, minutes

V = gas volume, CF

v = velocity, feet/second

W = water collected, grams

f Ho0 = duct gas water content, percent volume
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CORPORATION

PARTICULATE EMISSIONS

Calcuiations (cont)

Equations:

Duct gas velocity at any traverse point (see Velocity & Volume Flow Rate):

Tq * ap
Vd = 85119 #® Cp i W

Isokinetic sampling rate at any traverse point:

Pd * Tm
Cp = Qn *3“‘:}'—,'1.‘5 * (1 - % Ho0/100)
- m

where Q, = 60 ®* vy * Ay and for isckinetic sampling, vy = vg

pwmg2 [ (0.18 % £ 10)]
% 2% T (1 - % H50/100)

o s . -0 o P
where 0y = 1.23 * Q - 0.23 * Dm(2 ) (for non-linear orifice)
Percent of isokinetic sampling:

[0.00267 * ¥ + Vp/Tplave) * (Py, . + aH{avg)/13.6)]
= i* - i it
I Td £t F V4 (ave) = Pd it An 80 100

Sampled Volume:

Tstd (Phar + O H(avg)/13.6)
Tm(avg) Pstq

Vplstd) = v *

Particulate Concentration:

_ 0.0154 * M
© Vp(std)

Emission Rate:

C

E.R. = 8.58 * 10-3 # Qg¢q(dry) * Co
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CORF-CRATION

Hl‘.&'l'(,d = H’c(; macr
Holder | ';,

Impinger #

#1
{#2
#3
H

Method 5 Particulate Sampling Train

Contents

100 mls Distilled Water

100 mls Distilled Water
Empty

250 grms Silica Gel (8 mesh)

——
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_ﬁ
CORPORATION
PARTICULATE EMISSIONS
TEST MONITOR DATA
Date 5/13/82 Run 1 Nozzle & Probe Mat. 8.8,
Client Jopeshar Industries Sample Train Temp.: Filter Holder Mat. 2.8,
Unit Main Stack Probe 265 oF Filter § 2 N
Ambient Temp. 50 °F Filter _ 275 °F  Nozzle f t.d. 6 mm
Press.bar __ 29 98 in. Hg Sample Line Amb °F  Pitot § 5292 Cp _0.78
Press.static -0.80 in. H20 Post-Test leak Check: Temp. Unit # 555
Press.duct 29.92 in. Hg Leak Rate (.00 OFM Mag. # 373 Meter § 631
Assumed MW 28.96 ZH20 _13.6 8 8 in. Hg Vac. Orifice km _0Q.7
Duct Data Meter Data
Trav. Temp. | Head | Velocity | Vacuum [ Temp. Orifice
Point | Time °F Ap ft/sec "Hg °F aH, "H20 | Volume CF
 NOR ST PORT 482 06
3 1032 190 0.70 48,1 L 54 1.43
P) 1037 195 0.74 49.7 63 1.52
1 1042 150 0.52 }1.5 70 1.13
1047 Port Change 450.30
NCRTHWEST PORT
3 | 1053 195 0.80 51.6 L 59 1.61
2 1058 195 0,82 52,3 60 1.65
1 1103 195 0.46 39.2 65 1,01
1108 Port Clange 499,57
(17.57)
499,63
SOUTHWEST PORT
3 1120 195 0.80 51.6 5% 1.61
2 1125 195 0.76 50.3 65 1.56
1 1130 195 0,62 45,5 65 1,30
1135 Port ge 909,01
(9.38)
505.Qh
SOUTHEAST PORT
3 1146 195 0.80 51.6 5 60 1.62
2 1151 195 0.74 49.7 70 1.53
1 1156 195 0.60 4y 7 79 1.28
1201 Run #1|Completed 518.0Q5
{9,01)
[ Total 60 Miputes Max. TOTAL
Average 19} 48.0 [Average | 63 L Y 39.96
"
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PARTICULATE EMISSIONS
" DATA & RESULTS:

Site: Main Stack Run: 1

Date: 5/13/82 Time: 1032-1201
Absorber Type ] Contents Final [ Tare Net mis HQ0 |
Lz, Grnbrg. Sm. | Distilled H20 208 100 108

,_Grobre, Sm. | 6% Hp02 100 100 0
liquid trap empty 0 - 0
Lz. Grobe. silica gel 257.1 250 7.1

TOTAT. 115.1
Filter Sampie: Type Flat Filter (86mm)

Sample Fraction Final Wt. | Tare Wt. | Net mgram { Co,grains/SDCF
Filter #2 0.3961 0.3880 8.1 0.0035 N
Probe & Nozzle Wash 53,4161 53.3963 19.8 0.0085
Condensables(100/208) 52.9228 52.9036 {19.2) 39.9 0.0171 |
Ho0 Blank 52.7268 52.7268 0
Acetone Blank 52.6764 52.6765 0
Gas Composition: 5

€02 14,2 % volume (dry) TOTAL 67.8 0.0251

02 1.3 % volume (dry) MW {wet) 29.19

co ¢ volume (dry) Excess Air 4

N2 71.5 % volume (dry) Sampled Volume 35.96  SDCF

H20 _12.9 % volunme

Particulate Concentration:

Co _0,0291grains/SDCF @ 60
Dry Basis

Isokinetic Rate 98.89 %

°F and 29.92 "Hg

Co _0.0119grains/SDCF

Emission Rate:

E.R. 0.10

E.R. 39.1 lbs/hr @ Qstd(dry)
1bs/ton of kiln feed

156,600 SDCFM

)

55
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PARTICULATE EMISSIONS
TEST MONITOR DATA

Date _5/13/82 Run o Nozzle & Probe Mat. 88
Client o f Sample Train Temp.: Filter Holder Mat. 33
Unit Main Stack Probe 285 °F Filter § -
Ambient Temp. 60 F Filter 275 Nozzle f i.d. 6 mm
Press.par 29,98 in. Heg Sample Line Amb. Pitot ¥ 52_92 Cp “.?3
Press.gtatic __Q&_len H20 Post-Test Leak Check Temp. Unit # §
Press.duct _294_92? Leak Rate 0,00 CFM Mag. # anr Ma%
Assumed MW 29 19 HQO ]2 G @ 7 in. Fg Vac. Orifice km _n.7
| Duct Data Meter Data
M Trav. Temp. | Head | Velocity | Vecuum | Temn. [ Orifice
Point | Time °F ap ft/sec "He °F afl, "H20 | Volume CF
South [Fast Port 518.30
3 1301 200 0.82 52.6 70 1.69
2 1306 200 0.78 51.3 80 1.6h N
1 1311 200 0.70 48.6 85 ' 1.50
1316 |Port Chgnge 528,06 |
{9.76)
South West Port N 526.1C
3 1324 200 0.74 50.0 2 ) 1.52
2 1329 200 0.70 48.6 70 1.47
1 1334 195 0.60 44,8 70 1.29 T
1339 __IPort Chdnge 537.04
- (€.94%)
North Mest Port 537.07 |}
3 1347 195 0.70 L84 3 60 1.46
2 1352 195 0.72 49.1 85 1.50
1 1357 295 0.50 43.9 5 0.97
1402 |Port Change ' 54585
(3.38)
North |[Fast Port 545,50
3 1411 195 0.74 49.8 65 1.54
2 1416 195 0.64 46.3 65 1.36
1 1421 205 0.58 4L L ‘ g5 1.28
1426 {Run #2 §ompleted 554.18
(8.68)
Total 60 Minutes Max. TOTAL
Average 206 48,2 Average 71 1.43 35.76
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PARTICULATE EMISSIONS
DATA & RESULTS:
Site: Main Stack Run: #2
Date:  5/13/8¢ Time: 1301-1426
Abscerber Type Contents Final Tare Net mls HZO |
Lg. Crnbg. Smith Distilled Hy0 206 100 106
Sm. Grnbg. Smith 6% H202 1430 106 0
liquid trap empty 1 - 1
Lg. Crnbg. silica gel 257.4 250 7.4
TOTAT. 114.4
Filter Sampie: Type Flat Filter (86mm)
Sample Fraction Final Wt. Tare Wt. Net mgram | Co,grains/SDCF
Filter #4 0.3996 0.386k4 13.2 0.0058
Probe & Nozzel WasH 53.4007 53.3985 2.2 0.0010
Condensables
(100/206) 52.7300 52.7191 (10.9)22.5 0.0098
Gas Composition: TOTAL 37.9 0.0166
€02 13,4 % volume (dry) : d
02 13.8 ¥ volume (dry) MW (wet) 29 .04
co f volume (dry) Excess Air 4
N2 72.8 % volume (dry) Sampled Volume 35.22  SDCF

H20  13.1 % volune

Particulate Concentration:
Co 0.0166 grains/SDCF @

C (o 0okl erains/SDCF

60

Isokinetic Rate 98.% )3

°F and 29.92 "Hg

Dry Basis

Emission Rate:

E.R. 0.05

E.R. _ 201 1bs/nr 8 Qstd{dry)
lbs/ton kiln feed

155,200  SDCFM
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CORPORATION

PARTICULATE EMISSIONS

TEST MONITOR DATA

Date _5/13/82 Run 3

Client _1opestar Industries Sample Train Temp.:

Unit Main Stack
Ambient Temp. 60 °F

Press.bar 29 g8  in. Heg
Press.static _-q_80 in. H20

Probe
Filter

250
255

°F
°F

Sample Line Amb °F
Post-Test Leak Check:

Nozzle & Probe Mat. _3.3
Filter Holder Mat. 58
Filter # 6

Nozzle “f i.d. 6 mm
Pitot £ 5292 Cp 0.78
Temp. Unit ¥ 555

Press.duct 29.92 _ in. Hg

Leak Rate (.00 CFM

Mag. #1373 Meter § 631

Assumed MW 29,0 H20  13.1 @ 7 in. Hg Vac. Orifice km .7
| Duct Data Meter Data
Trav. Temp., | Head | Velocity | Vacuum | Temp. Orifice
Point | Time °F AD ft/sec "Hg °F aHl; "H20 | Volume CF
ORTHEAST PQRT 554.35
3 1508 195 0.7h 50.0 60 1.52
2 1513 195 0,66 47.2 60 1.38
1 1513 135 0,55 43.1 65 1.18
1523 Port Change 563.02
(8.67,
563.05
NORTHWHEST PORT
3 1530 | 195 10,72 49.3 4 60 1.49
2 1535 195 0.76 20.7 75 1.59
1 1538 195 0,62 45.8 65 1.32
1549 Port Change 572.00
(8.95
572.05
| SOUTHWEST PORT
3 1591 195 0.82 52.6 60 1.67
2 1556 195 0.74% 50.0 3 65 1.53
1 1601 195 10,70 48.6 70 1.47
1606 Port Change 581.38
{9.33)
581.42
SQUTHEAST PORT
3 1612 195 0.76 50.7 60 1.56
2 1617 135 0.70 48.6 70 1.47
1 1623 195 0.60 45.0 75 1.15
1628 Run f3{Completed 590.30
(8.88)
Total 60 Minutes Max . TOTAL
i Average 195 - 18,5 Average 65 1.4% 35.83
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PARTICULATE EMISSIONS
DATA & HESULTS:

Site: Main Stack Run: 3

Date: _ 5/13/82 Time: 1508-1628
Absorber Type Contents inaj. Tare Net mls H20 ]
Lg. Grmbrg. Sm. | Distilied H20 202 100 102
Sm. Grnbrg. Sm.| 6% H202 100 100 -
liquid trap empty - -

Lg. Grnbge. silica gel 258 250 8
TOTAL 110
Filter Sample: Type Flat Filter (8éanm)

Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
Filter #6 0.400% 0.3900 10.4 0.0045
Probe & Nozzle Wash| 53.4161 53.4151 1.0 0.000%
Condensables(100/202) 68.3263 68.3157|(10.6) 21.% 0.0093
Gas Composition:

Co2 11.3 % volume (dry) TOTAL 32.8 0.01k2
02 13.5 % volume (dry) MY (wet) 28.81

€o f volume (dry) Excess Air 4

N2 _75.2 % volume (dry) Sampled Volume 35.66 SDCF
H20 12.5 ¢ volume Isokinetic Rate _ 97.%4 4

Particulate Concentration:

———

Emission Rate:

E.R. 0.0%

Co 0. 0l42grains/SDCF @
Co 0,0049 grains/SDCF

ER. _19.3 lbs/hr 8 Qstd(dry)

60 °F and 29.92 "Hg
Dry Basis

158,700 SDCFM

lbs/ton kiln feed




T EE NN Tl N I EE S T AE EE En W N BN By B B E.

P— CHEMECOLOGY e

Date 5/13/82

CORPORATION

Run

Page 26 of 55

PARTICULATE EMISSIONS

TEST MONITOR DATA

1

Unit
Ambient Temp.

Press.duct

Client _Tonestar | nd“ ﬁtr“ as
Llinker Cooler
50

Sample Train Temp.:

Probe

°F Filter

Press.bar 29,98 in. Hg
Press.static 0,18 in. H20

24 T

in. Heg

300

300
Sample Line Amp °F

°F
°F

Poet-Test leak Check:

Leak Rate 0,00CFM

—

Nozzle & Probe Mat. g g
Filter Holder Mat,

3.5,

Filter #

Nozzle # 1.d. 8 mm
Pitot # 5352 Cp _0.B1
Temp. Unit §# 556

Mag. K 376 Meter § 630

Assumed MW H2C 1.5 @ 7 in. HFg Vac, Orifice km _ Q.6
| Duct Data Hefer Data
Trav. Temp. | Head | Velocity | Vacuum | Temp. Orifice
Point | Time °F aAp ft/sec "Hg oF aH, "H20 | Volume CF
/ST_PORT 24.40
6 1014 200 0,24 1.9 60 2.36
5 1016 | Shut Dpwn - ppwer problgms
6 1028 Begin Bampling
5 1031 305 0.22 30,6 2 65 2.18
Y 1036 315 [ 0.2 32.2 75 2.37
3 1041 312 0.23 31.4 80 2.30
2 1046 319 0.24 32.3 80 2.37
1 1051 320 0.26 33.6 80 2.55
1056 { .Port Change JH5.RT
NORTHWEST PORT
6 1104 320 0.20 29.5 ' 60 1.96
5 1109 320 0.24 32.3 2 70 2. 30
Y 1114 325 0.24 32.% 75 2. 3%
3 1119 325 0.24 324 75 2.3h
2 1124 320 - 0.27 34.2 BO 2.63
1 1129 318 0.26 33.6 ~ B0 2.55 7]
1134 Run #1| Compleked 366.70
Total 49 Minutes Max . TOTAL
Average 117 32,2  |Average 73 2,36 42,38




t

H20 1.1 ¢ volume

Particulate Concentration:
Co _n 010 erains/SDCF 8 6o °F and 29.92 "He
C _0.0061erains/SDCF Drv Basis

Emission Rate:
E.R. _5.93 1bs/hr 8 Qstd(dry)

E.R. 0.02 lbs/ton kiln feed

71,300 SDCFM

Isokinetic Rate

100.1 %
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CORPORATION
PARTICULATE EMISSIONS
DATA & RESULTS:

Site: Clinker Cocler Run: 1

Date: 5/13/82 Time: 1014-1134
Absorber Type Contents "inal Tare Net mls H20 |
Lg. Grnbrg. Sm.| Distilled H20 102 100 2
Sm. Grobrg. Sm.| 6% Ho0p 101 100 1
liquid trap empty - - 0

Lg. Gronbre. silica gel 257.0 250 7.0
TOTAL 10.0
Filter Sample: Type Flat Filter (86mm)

Sample Fraction Final Wt. Tare Wt. Net mgram { Co,grains/SDCF
Filter #1 0.4047 0.3891 15.6 0.0058
Probe & Nozzle Wash| 52.0169 52,0161 0.8 0.0003
Condensables (102) 56.7498 56.7400 9.8 0.0036
Ho0 Blank 52.7268 52.7268 0 -
Acetone 52.6764 52.6765 0 -

Gas Composition:
oo 5 % volume (dry) TOTAL 28.2 0.010
02 21.0 % volume (dry) MW (wet) 28,72
co % volume (dry) Excess Air
N2 79.0 % volume (dry) Sampled Volume 1431 .64  SDCF
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PARTICULATE EMISSIONS
TEST MONITOR DATA

—

Date 1 ) Run 2 Nozzle & Probe Mat. S8
Client _Jopestar Industries Sample Train Temp.: Filter Holder Mat. 3S
Unit Clinker Cooler Probe 290 °F Filter 4
Ambient Temp. 80 5F Filter 00 °oF Nozzle # 1.d. 8 mm
Press.bar __29.98 in. Hg Sample Line Amb. °F Pitot # 852 Cp _0.81
Press.static -0.18 in. H20 Post-Test leak Check: Temp. UniéiiL_ 5
Press.duct __29.97 in. Hr Leak Rate 0.013 CFM Mag. # 376 Meter # 630
Assumed MW 28,72 %H20 1.1 8310 in. Kg Vac. Orifice km g _4
| Duct Data Meter Data
Trav. Temp., | Head | Velocity | Vacuum | Tenmp. Orilice
Point | Time °F Ap ft/sec "Hg °F al, "H2D | Volume CF
North {West Port 368.00
6 1250 310 0,22 310.7 60 2.17
5 1255 3122 0,25 33.0 70 2.42
Y 1300 | 321 0,36 33.7 75 2.54
3 1305 320 0,24 32.3 0 75 2.37
2 1310 315 0,20 29.4 15 2.03
1 1315 321 0,25 | 33.0 75 2.45
1320 | Port_Chanee 388.75
_South |Hest Port =
6 1326 300 0.27 33.8 65 2.65
S 1331 315 0.23 _31.5 15 2,29
Y 133 | 310 {0.25 32,8 15 2.48
3 1341 319 0.20 29.Y4 0 75 2.03
2 1346 | 339 0,25 33.3 75 2.41
1 1351 | 319 Q.25 32,9 75 2.47
1356__1Port Change 405.50
Total _ 60 _ Mjnutes Max. TOTAL §1.50
i Average 317 32.2 Average 73 2.36
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CORPORATION
PARTICULATE EMISSTONS
TEST MONITCR DATA
Date 5/13/82  Run 3 Nozzle & Probe Mat. g.8.
Client Sample Train Temp.: Filter Holder Mat. ~ $.5.
Unit ¢linker Cogler Frobe °F Filter # 5
Ambient Termp. 60 °F Filter °F Nozzle f  1.d. 8 mm
Press.bar __in. Hg Sample Line oF Pitot §# 5352 Cp 0.81
Press.static _ _g, 18 in. H20 Pogt-Test leak Check: fTemp. Unit F 55
Press.duct in. Hg Leak Rate q 1M Mag. # 1376 Meter § 630
Assumed MW 28 56%H20 1.6 8 8 in. Hg Vac. Orifice km 9.6 —
{ Duct Data Meter Data
Trav. Temp. | Head [ Velocity| Vacuum [ Temp. Orifice
Point | Time °F Ap ft/sec "Hg °F aH, "H20 | Volume CF
QUTHWEST PORT 410.70
6 1457 295 0.25 32.4 I 75 _2.51
5 1502 | 285 0.27 33.5 72 2.72
Y 1507 | 300 0.23 31.2 80 2.33
3 1512 | 305 0.23 31.3 80 2.32
2 1517 235 0.20 29.0 80 2.07
1 1522 1 310 0.24 32.1 80 2.39
1527 | Port Change 432,05
NORTHWRST PORT
6 1534 | 280 0.21 | 29.% 75 2.19
S 1539 | 285 0,25 32.4 80 2,28
Y 1544 | 285 0,20 28.8 Y 80 2.10
3 1549 308 Q.21 29.8 80 2.15
2 1554 | 295 0,28 34.3 80 2.80
1l 1599 290 0,24 31.7 80 2.45
1604 | Run #3{Completed 453.37
Total 60 Minutes Max. TOTAL 42 67
Average 293 31.3 Average 79 2.36
.

—




Page 31 of 55
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CORPORATION jﬁ
PARTTCULATE EMISSIONS
DATA & RESULTS:
Site: Clinker Cocler Run: 3
Date: 5/13/82 Time: 1457-1604
Abscrber Type Contents Pinal Tare Net mls HKoU |
Le. Grnbrg. Sm. | Distilled H20 102 100 2
Sm, Crnbre, Sm.. 6% E202 101 100 1
liguid trap empty 0 - 8 |
Le. Grobre silica gel 256.7 | 250 b
TOTAL ST
Filter Sample: Type Flat Filter (86mm)
Sample Fraction Final Wt. | Tare W%, | Net mgram | Co,grains/SDCr
| Filter #5 0.402% 0.3912 11.2 0.00%2
Probe & Nozzle Wash{ 53.6902 53.6869 3.3 0.0012
Condensables (all} 67.3569 67.3458 11.1 0.0041
Gas Composition: . c
oo 0.0 4 volume (dry) TOTAL 25.6 0.0095%
02 _21.0 % volume (dry) MW (wet) 28.72
Co ? volume (dry) Excess Air . I
N2 79.0 ¢ volume (dry) Sampled Volume 4I1.51 SDCF
H20 1.1 % volume Isokinetic Rate 100.1 ¢
Particulate Concentration:
Co 0.0095 grains/SDCF @ 60 ©°F and 29.92 "He
Emission Rate:
E.R. _5.83 1bs/hr 8 Qstd{(dry) 71,500 SDCFM
E.R. 0.02 lbs/ton of kiln feed
\_
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AT 08=(14-83
2 | REPORY 1D - 00111 TITLE — HDAPCD TIME  {74§ ©OATE  0B-04-B2  THIS REFORT DEMANDED
! ENGR. PREVIOUS 8 HOURLY AVERAGES FOR HOUR BEGINNING
T): PGINT DESCRIPTION UNITS 2300 0000 - 0400 0200 0300 0400 0500 0400
T AWTODS HILIME 4 FEED RATE TPH 151. 15%5. 1%6. 157, 153 161, 140. 1463,
W' AWUTO04 i.0W LIME FEED RATE TPH g.42 ?.20 B8.47 8.89 8.58 0.57 8.07 8.15
I AWTODR?— — SHALE FRED_RATE TRH 2% 4 13 .9 4.0 3.2 22,3 b L) 484 473 !
1 AWT0O7 IRON  FEED RATE TPH 3.74 3.83 3.80 3.84 3.78 3.65 3.80 3.83 i
B! autoos SAND  FEED RATE TPHE 0.39 0.3% 0.59 0.3% 0.3% 0.38 G. 38 0.8 ;
[l —AWT104 KEEDRATE~RAW_MILL— TPy 200, 208 — 20— 204 200+ 199, 200+ 2065 ]
I AFT130 W. SPRAY FLOWRATE-RAWMIL GFH ~0.18  -0,16 -0.13 -0.12 -D.12 -0.42, -0.492 -0.42 i
P atise INLET 1 TEMP-RM PRECIP DEG F 187, 184. 184, 184. 187. 184, 186. 194 . |
:i—auawmhmimn—nmnns;e;pﬁass—s;sssq——ta%—4-9;1—rt97«iﬁ‘1-s?ﬂ ] T ] 187 :
1 APT153 INLET  DRAFT-RM PRECIP  IM H20  30.2 3.0 32.3 3.9 31.8 g2 A2 4 E P ‘
H1 aPT144 QUTLET DRAFT-RM PRECIP IN H20  34.2 24,9 34.5 34.0 34,9 4.2 34.5 4.7 ;
1—BRTDASE . e F1ELDt R ERECIR. — UOLT— S0 540, 542 R7% Ko SURNNR 7 I+ AN ;- - SRS ¥ ¥ 1 543 ;
"l BVTD1%46  FIELD 2 RM PRECIP VoLT 462, 465, 448, 470. 470, 470, 470, 470. !
Wil BYID1%7  FIELD 3 RM PRECIP voLTY 484, 384, 384, 384, 284, 994, 384. 3B4. ;
M RVTDA SR FIELD—4 - RM_PRECLP VOLT— 487 407 407 A0 407 T 73 ) Y, | 2 407 :
1 aVTDIEY  FIELD 9 RM PRECIP VOLT 359, 359, 359, 459 . 359, 359. 359, 3se.
P aT183 OFACITY AM PRECIP STACK SBTACK 1.9% 2.02 2.05 2.00 1,95 2.00 2.37 1.65 ;
:q—A@A-tBA_ANOXMRMJ-‘—HEBII!mS—TAGK—w——'&TAGK——Eé%-——a-é&r = A NERNN . ] -1 4% 245, 236+ - :
AT103 INLET 1 TEMP-CD TOWER DEG F 645, 648, &48 . 449, 549, 650. 650, 647, y
¥ ati0s OUTLET 1 TEMP-CD TOWER DEG F 440, ARD. 406, 410, 437. 402. 393, 379 . :
—AETA D W SRRAY--FLOWRATE~CD TWR-GPM— 87, 46— 40,5 45,8 byl - BB A e B 485 T4 B - :
AFTS07 W. SPRAY FLOW RATE GEM 59.8 59.9 0.3 59,5 59,4 40.3 59,4 GEL.5 I
':: ATS0Y INLET 1 TEMP-8YP CD TWUR DEG F  840. 861. 860, 861, 841, 860, 840, 860 Js - 0.78 '
D ATS06 - OUTLET— A TEWI YR GD—TWR-DEG-F——300. 208 ———300+— —-300. 306, 306 3006 299, MYz z 9
1 Aawrasy FEEDRATE TO MILL-COAL TRH Th. 4 14,0 14 .4 14.3 14.7 4.4 15.3 14.0 .52
J }:; ANT348 FEEDRATE COAL TO PRECALC COAL 6.59 6.56 6.52 5.54 6.59 6,59 6H.462 6.45 o By
AuI320  FEEDRATE—GOML—TO0—KILN——GOM——— 4 20— 470 470 PET T { | S S | - N N ; SN - .1 ——«—:;-—‘—#a—dwﬂf‘ L
'l awT401 KTLNFEED RATE TPH 170, 170, 170. 170, 170. 170. 170. 170. (1,286 e |
I autsae CLINKER BELT SCALE TPH e e mmeenne e evnee weeee _— S :
:rmm.f.& KILMER T GAS-- 02— RO T OXYGEM— 133 4 34 4 07 Fe @t Bl e Bh——— 125 At ;
T OATA4R KILNEXIT GAS TENP DEG F 2398 2398 2398 23ve 2396 2396 2398 2378 l
):: AGA42Y PREMEATR EXLT GAS CO Co 0.42 0.42 Q.44 U.44 0.44 O.44 0.43 0.43 {
L AGAAR4—— 02 —  RREMTR_EXLT—GAB— PREHTR— 4, 40— 4,374 R 2. SR -1 - A T2 4 25 VP e—— 75 i
T ATS00 OPACITY -COOLER STACK COOLER 4,54 4.70 4.82 4.84 4.56 4,40 4.80 4.57 I
® | ADPT4HS  COOLR DC DIFF. PRESSURE DIFFPR 7.61 7.5 g.03 $.02 - 7.08 r R 7.90 7.00 P
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i
: REPORT _.ID - U044t TYITLE—- MBARGD TIME——;464§§—uDAFE———GB-H4—82———JH}S—REPORJ——DEMANDHD ;J
) EMNGR . PREVIOUE 8 HOURLY AVLRAGES FOR HOUR BEGIMMING !4
*}-~BOINT DESCRIRTION UNLTE 0800 0900 4000 4100 1200 4300 1450 500 ﬁ
| aWTO0S HILIME 1 FEED RATE TPH 163 155. 159. 144, 141, 154, 140. 162, 5t
L ANTO0A | OM_LIME EEED_RATE TE 8.04 1Y - NN - /%, S - W 1.~ S - B 7 N < T 71 - M 2 - ¥ SN - . £ - I ﬂ
'l awvooz SHALE  FEED RATE THH 17.5 20.1 19.0 5.8 18.3 18,2 14h.0 21.1 n
:; AWTOR7 IRON FEED RATE TrH 3.688 3.74 3.8 3.84 3.02 3.74 3.30 3.89 ly
| Al TR SAND FEED_RATE TRH 0.43% 0.39 Q.38 0.38-——0.28 0.32 032 G.37 . :
AT 01 FEEDRATE-RAW MILL TPH 201 . 200. 200, 200. 200, 200. 177.%  200. # Reller mill Feedas $+°fPEd 'l
' AFT130 W. SPRAY FLOWRATE-RAWMIL GPM ~0.14 ~0. 20 ~-0.22  .-D.22 -0, 23 ~-{.25 .13 ~-0.25 Recle stuele in +Ea eade "
CLOATAS2 _ IMLET i TEMR=RMH_RRECIR DEG..E 184 184 184 184 165, A§Z, S 1684, >
SlOATIAT OUTLET TEMP--RM PRECIP DEG F 187 . 188. 188. 168. i87. 184. 189. 187 . 'ﬂ
AP TSRS TNLET  DREAFT-RM PRECIP  IN HR0 33,2 33.1 33.7 33,0 Ja.h B2 4 .5 3304 |ﬂ
Ul aPIAA4 __ _ OUTLET_DRAKI-BMH_PRECIP_ . IN_H2G 35.1 3% .1 3%5.5 L3469 A4 b 3.4 38 84— 359 -— -
< BYTDIGS FIELD 1 BM PRECIP woLT 513 Hi3, 513, 513, 513, 503, 505 . 50%. "
I oBuTD1G4 FIELD & BEM PRECIP YoLT 47 0. 470. 470, 470. 470. ah7. 447 . L4467 . j
TBMIDANY EIELD. A __RM_BRECIE VOLT 384 284 384.— - 384, _.3B4 384 o117 284 _—— T
BUTD B FIELD 4 RM PFRECIP uoLT 407 . 407. 407 . 407 . 407, 407 . 407. 407 . o
BUTOH ST FIELD % KM PRECIP VOLT 255, 35%. 359 Rl 3459, a5y, 359. 359, o
M_ATAB3__ _ORACLYY_RM_ERECIP. STACK.. _STACK 1.2 1 ..:'_3__@ 2.23 1.50 .85 a7 B Powex tf_ ;. Breaker kicked G4 .
Fl AaGat184 MO, PM PRECIP STACK STACK 125, 23r. 257 R42. 2at. 254 nu?. 274, P
" AT103 INLET 1 TEMP-CD TOWER DER F Ghd YL bhd . 643_ Al &4, &41, 4L3%9, -
LAaTang —OUTLET 1 TEMP-CD_TOWER _ DEG.-F.... 3873 405 400 4 3681, —— 410 A4S 355 - m_"_“u*,mum,,ﬁm“_______ﬁ
roaFT104 W, SPRAY FLOWRATE-CD.TUR GPH aw, 43.8 45.5 5. 9 46,1 40,9 51,9 44,7 U
1OAFTHOY W. SPRAY FLOW RATE GPM e 40.7 61.5 YE.8 1.0 60.9 623 &1.9 i
J1_AISnG _INLET 1 TEMP-BYE CD_TWR DEG.F_._ B&D. . __B&0. B&O. . Léd 840 B&U B&0 880 e .o _ m e e
T OATS04 AUTLET 1 TEMP-HYP CD TWR DEG F 200, 301, 297, 300. 300. 300G. 300. ave. i
-I AWTE57 FEEDRATE T0 MILL--COAL TPH 13.3 15.0 4.6 15.0 14.8 14.3 15.3 14.5 '
S AWIZER _ FEEDRATE COAL_TO_RRECALC_COAI FAA- PP A 6. b8 bebd— H6.6% b 4R HebB P A - 'J
MoawT370 FEEDRATE COAL TO KILLN CoAL 4,78 4,87 4.85 4.85 4.85 4.8% 4.85 4.84 5
AW 401 KILNFEED RATE TRH 170. 170. 170. 170, 170, 170. 170. i70. N
[;:‘:—— §1U153&]-——CL1NK[ZQ—BLLJ—SC¢L [N T saas e ayes Srmssica-- asssssazan T P T Sy O, PRy s eemeenme e J‘l
1 ABA440 KILNEXIT 6aS 02 PCT OXYGEN 1.33 1.14 1.34 1.20 1.23 1.87 1.06 1.41 T
i1 ATA4? KILNEXTT GAS TEMP DEG F 2378 2398 2398 2394 2398 2398 2398 2398 v
[L_AGA425  PREMEATR-EXIT_GASCO GO D23 0. 42 Q.44 040 0.-39 :
('] Aba4cs on FREHTR EXIT GAS PREHTR 1.72 1.71 1.74 1.79 1.73 1.74 1.70 1.74 v
1 ATS00 OPACITY -COOLER STACK TCOOLER 4,63 4.54 4.564 4.22 4,14 4.77 4.56 4.08 i
rP_HDLIna4———CQOLL—UC—DJFEH—PLLuoULC——Ulr‘”D i FA 2,83 V. R4——F 40 7.0 P AT P 3B 6 11 — 2
[k AGAIBS GOX-MAIN STACK PEM 14.0 1.4 18.7 17.4 14,4 2.1 23.5% .2 ﬂ
L 44}
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L o
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:_RE!‘-OR-T—II'\ = g4+ TITkE - KRAPCD T—I—ME-—-9Beé-—ﬁhﬁ—(lws“aa—q—l+}ﬁ-§ﬁ%ﬂ‘1'~9EHAHDEG jI!
1
> [CMGR . PREVIOUS 8 HOURLY AVERAGES FOR HOUR BEGINNING i
: —ROINT—— o BESER IR T I OM—————UNITH— i 40— 7 00— 1 8006 208 —20 80— 21 0B——— P 20 6———2 3 00— :
| AaWTO0S HILIME 1 FEED RATE TPH 195. 148 . 156. 13%8. 156. 157. 140. 199. “
LauTons — LOW_LIME ERED RATE —  TPH £ 45— B 24 O s 8484 G &2 L 8353 B3 I’
”: AWTOO SHALE  FEED RATE TPH 18.2 17.4 19.5 21.9 £0.9 19,4 20.9 20.1 '
" ARTOo? IRON FEED RATE TFH 3.70 3.946 F.7% 3.80 q.76 A.746 .84 3.74
AN OBE— GAND——FEED-RATE———FPH———— - 38——8-23% G —— (3P —— O A — O 8P — - f 3% 39— L
:‘ AWT 101 FEEDRATE- RAW MILL TrH 17y, 200, 201. 2001, 200. =00. 200. 201, )
5 AF 1130 H. SPFRAY FLOWRATE--RAWNMIL GPH -0.25 ~0.2% -0.26 =0, 2k ~-0.23 -0y ~0.20 ~-0.18 '
e R — ENLE T — - TENF - R WM —-PRECT P DE G~ 104= ~4- (& 184 -G 1 B 184~ 15 1RET
\: nT147 OUTLET TEMP-RM PR R DEG F 128. 187. 187. Y7, 147, 187 . 187 . 187 .
'l: AP TIG3 INMLET  DRAFT-RM PRECIP IN H20 CIS I B4 3e .3 32,7 3.8 o3 I d3.4H 3.4 .
- ART A AU LET-BRAFT-REM-FREETE—IN-H20— 34 5—-34:3 F 43 - A4epb-- A h—ANEB—— 2583570 -
L BUTDGE FIRLD 1 BM PRECEP VOLT 50%5. “0%. 5050 . w0, 505, s, 0G5, 505, )
f] BYTD1GS FIELD & FHM PRECIF LT AdY . 447 . 447 . Hb&Y . L4677 . L&Y . 487 . 4&7 . L
BT RAGT SRR RM-PRECIR————— V0L — 384 D4~ FBA——-- A0 45 384 4~ 384 3943 — i
{_ B TO1UB FLIERD 4 KM PRECIP UaLT 407 . 407 . 407 . 407, 407 . 407 . 407 . A407 . ‘
] BYTDLR FICLD % BM PRECTIP oLt 3N, G, 3InY. 3N . a9, 3G9, quBe. q%e. L
i"__él.l B3 —-OR4C LT RM-PREGIR—5TALK- — STABK =80 2=t tobfF— - =l s L P— 2 02— P —— 2. 01—
] AGA1B4 HOX RHM PRECIP STACK  GTACK naY . a2, 239, 244. wob. AT 242, 2h1. [
LLoaT102 INLET 1 TEMP--CD TOWER DEG F 4540, &39, 4H40. G4, 640 . 441, &4, b4 . »
AT OUTLET TR MNP - CD T OWER-—- BEG-F - — 3995 Ré&L HEP Bl -404 - ——— 30— 4 APF L
L] AFTIRA W. SPRAT FLOWRATE--CDLTWR LPH a4, 2 G93.3 45T 43,4 A2 4 44,7 45.9 EY | i
'“ AFTS0Y W. SPEAY FLOW PATE GRit GY.% H0.,3 A0.% Ha .3 A4.% 4.2 bh .2 &4 . l,
A ES0E—— — INEET 4 TEHE B CD-T W DEG.. Frr—e 840 1t e R AD  — Ry1, L - T B&HO. H6H0~ -|
L ATh06 DUTLET 1 TEMP-BYP OD TWR DEG F 300, 300. 200. S0, 277, 300. aQ0. 300. L
| AWT3E7 FEEDRATE T0 MILL--COAL TEH 19,4 14.0 T%a.2 15.0 12.0 15.7 14.9% 159.5 I
L AT AL~ — FUEDRATE-COALT0- PRECALG-EDAL- - ———- 458 &b by B dri-reit 4= 610 dy -7 .68 ru b =.
J AlTIZN FEEDRATE COoAL TO KILN [OAL 4. 8% 44073 4,89 4073 5.00 H.00n 5. 00 .00 ll
AT 401 KILNFEED RATE TPH 170. 170, 170, 170, 170. 170. 170. 170. b
_AWTs3a CLINKER-BELT_SCaLL TRH meeare posi e emimrmieio o tveeamares i pae s mmeenirm -
"l aGass0 KILNEXIT GAS 02 pCT DX GEN 1.19 1.33 1.18B 1.04 .12 G.9% 1.08 0.78
Yl AT447 KILNEXIT GAS TEMP DEG F 2398 2398 aa7e 2398 2398 0398 23ve’ 2398
" anasS  PREHEATR_EXIT_GAS-CO- co 8. 40 ——0.. 40 O b0— — O 40,410 £ 40— |4 39 /5e4 Q.42 l
Yl aGAan4 0z PREHTE EXIT GAS  PRENTR 1.79 1.7 1.72 1.4% i.72 1.64 1.72 1.72 i
"l ATSO0 OPALITY ~-COOLER STAHCK COOLER 4.10 4,18 4 44 PRk 3.460 3.89 3.548 3.7 r
" _ADETA8%  COOLRDE DIEL, PRESBSURE __DIFERR 494 7,00 2 04 . & ad 2 4k T LB 74D L P _r:
: AGAIED S50X-MAIN STACK PeH 35.1 19.0 18.3 17.3 '19‘/.'1 9.7 20.& 21.3 [‘
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:_REILDR.T._IO_--‘-M'—004-4—1—':——T-I—T-t=E—-~£ﬁ§ﬁ#'G§5"f T1HE— DA ——DATE—— 888582 — FHES-PERQORF—DEHANDED -
! ENGR. PREVIOUS B HOURLY AVERAGES FOR HOUR BEGINNING 0
LPOINT PESCRIFFEOH— UHITS—4700— i 800———4900—— 2000 —— 2100——BRBE8——PH08-——00060 ;
| awTo06 HILIME 1 FEED RATE TPH 168. 154. 156, 1%56. 157, 140, 155, 161. 9
L AMT004 . LOW-LIME—EELD RATE TR B 34— Bueb T B84 BL4H Bt —— 8- 33— 807 - L N
"l awTODR SHALE  FEED RATE TPH 17 .4 19.5 2.5 20.% 19.4 2.9 20.1 19.4 .
I auwtoor TRON  FEED RATE TPH P96 3.7% 3.80 3.74 .76 3.684 3.74 3,81 ) ’
A AWTOEE——  FAND——EEED-RATE— TR 0, B® B e 3P — B 3P — (e 3P O B — O A P-— (1595 ]
Y AWT 10 FEEDRATE~RAM MILL TPH 200. 201, 201, 200, 00, 200. 201, 200. @
Y AFT30 W. SPRAY FLOWRATE-RAWHMIL GPM ~0.82% -0.26 ~0.24  -D.23 <G.19 ~0.20 -0.18 -0.45 )
QY EL TNLET A_TEMR-RM-_BRECIP . DEG E_— 105 S B PASSE—] - 184, 184 A G 48 e 1 650
1 ATHSS OUTLET TEMP-RW PRECIP  DEG F 197, 167, 197. 197. 197. 187. 197. 147. R )
oAaRT %3 INLET DRAFT-RM PRECIP 1N HR20  32.4 2.3 22.7 EEN-! B34 @34 39,6 Rl
L aRTA6E OUTLET _BRAET=RM_BRECIE —TH-H20 34.3 L VAR SN ¥ WA S 1 SO-SUMNG | - : DU By - SR+ T - D 17 DY - SRR MM "
" BUTDASS O FLELD 1 EM PRECIP voLT 505, 50%. 50%. 505, 50%. 50%. 50%. 505, N
FI BuTDM1S6  FIELD 2 RM FRECIP uoLY as7. 447, 467, 447 . 447 467 . 447 . he7 . i
A BUIDASY . EIELD 3 RM._BRECIE uQLT 284 B4 BBh e 384 DB DBh R84 —— DB 4 A
SlBUTDAGA  FICLD 4 RM PRECTIP voLT 407, 407. 407 . a07. 407. A07 . 407. an7 . i
F1 BUTDAST  FIELD 5 RM PRECEP oL ane . 359, 359, a5, 3G5. 3% . nh9. 459, "D
Fl_ar1gz NEACITY Bl PRECIP STaCK _SIACK 2.4 A BT 140 _1.FR_. 2.02 1.54 201 204 N
1 a6AE4 NOX KM PRECIP STACK STACK  262. 239. 246, 254, 295, 262, 261, 275, :
Ml atioa INLET 1 TEMP-CD TOWER DEG F o £37, £40. NN Lalt, LI LN Hadh, 544, i’
_ATANS  _ OUTLET 1 TEMP-CD TOWER __DEG_E__ 340 385 402 AG e BBY . 094, 197 it W
[] AFT104 W. SPRAY FLOWRATE-CD.TWR GPH %3.3 a%5.% 43,4 an.h ad. 7 45,9 46,1 5.5 i ®
M AFT50F W. SPRAY FLOM RATE GPM 40 .8 40,7 a2 44,5 S4B I b4, 4 b4 1
LoATEOR  IHLET.ATEHR=BYE CD TWR__DEG F 84l 840 8a1 g 840 . _ _B60.— 860, — BOO—o— .
NoATS0é QUTLET 1 TEHWP-BYP CD TWR DEG F 300, 200. 301, L 300, s00. ann. 300. 'l
7 AWT A% FEEORATE TO MILL--COAL TPH 14.0 - 15.0 15.0 5.7 14.9 15.5 13.8
1”_éal¢13éﬂ_EEEDP_QIE_COﬁL_'LQ_I‘_KIZCﬁLC_.Cﬂbl 658 LAY 6. 23 &80 L PN LAY AR > — ,
" aNTIr0 FEEDRATE £OAL TO KILK coaL 4.8%5 4.8% 5973 %.00 5.00 5.00 .00 %.00 ‘
| auT a0 KILNFEED RATE TPH 170. 170. 170, 170, 7. i70. 170. 170. ‘.3
_AWTE38 L THKER.BELT SCALE TEH cesvormsi e eceeini e oetin vt seesmess | st S _
"1 AatAasl KILNEXIT gas 02 peT OXYGEN 1.27 1.18 1.04 .12 0.95 1,08 0.98 1.15 ;
1 AT449 KILMEXIT GAG TEWP DEG F 2a5e 235g 2398 2200 2390 2159 a3%g 2378 +
" AGAAZG __ EREHEATR_EXIT GRS GO co .40 a.-4a o JPE NN, SO Y, MY, JOFY, S « W Y- i 043 N
"l aBasazs 02 PRENTR EXIT GAS  FPREHTR 1.1 1.72 1.6% 1.72 1. dhé 1,72 1.72 1.75 RS
" ATS0D OPACITY -COOLER STACK COOLER 4.18 hobh 5.4 3,60 3.87 3.u8 2.71 344 '
“_abPT48%  COOLR_DC DIFE . _BRESSURE  DIFERR L.a2 TR ded P N % - M S0 X « WU - 2,67 ’
[} ABATBS SOX-MAIN STACK PPM 19.0 " 18.3 17.3 8.4 18,7 20.4 2.3 23.4 :4 {
It o “!
- I
:4 SOx Tc,_c.—_-l'.nac [ower v :I Py
. - € o halRevrc: ;
Al » u_)mlc'-rL ok meur 8 j
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—REPORT—ID—~  OO+H1— TITLE —MBAPRED FEHE 4458*——DA¥F———98~84—B THfs—REPﬂk$~—n&MﬁNnEn—— f
ENGR. FPREVIOUS £ HOURLY AVERAGES FOR HOUR HBEGINMING )
L POIMT— e —DESGRIPTION—  UNIFE——0300—— 0400—0580— 06 00—— 00— 0 B8 0——D 5D ———+B 00— *
AWTODS HILIME 1 FEED RATE TPH 153. 161. 140, 1463. 159, 143. 155, 159, e
L AWNT004 e L OW L IME- FEED-RATHE— TRPM 2. .9p B B2 D7 BatS Bl P fh— B 48— B4 j
AWT002 SHe.E  FEED RAYTE TPH 2.3 19.9 18.1 17.9 17.6 17.5 20.1 19.0 e
AUTOO7 IRON  FEED RATE TPH 2.78 3.85 3.80 3.83 4.77 J.68 3.74 3.82 N
L —aWI00ns  SAND—FEED-RATH———  TPH- e D38 .38 - 0.38— (.38 G639 0. 39— 0=35—0=38 N
AWT104 FEEDRATE-RAW MILL TPH 200. 199, 200. 200. 200, a0, 200. &00. e
AF T30 W. SPRAY FLOWRATE-RAWMIL GPM ~D.12  -p.12 -0.12  -Q.92  -0.43  -0.1&6  -0.20  -0.22 "
Tartsa INLETA—TEMR RN RHECIP e DEB—F—— 187 e B4, 48b——— 1 Bé: c 184 184+ 1 Eérs N
AT 447 OUTLET TEMP-RM PRECIP DEG F 187, 188, 187. 18?. 187, 187 198, 188. ,
7l oarTIng INLET DRaFT-RM PRECIP  IN H20  31.8 2.2 32,4 .8 33. u 33.2 3.1 33.7 N
ARG OUTLET-BRAFT-RH-PRECIFA— IN-H20-—33+-9— 34 p 34 5— a4~~—-—‘s A5 t— 3%z 35+ 5 e o )
'l BYIDISS  FIELD 1 RN FRECIP voLT 513, 513. 1. 513, ,13. 513, 513. 513, .
7l BYTD1S6  FIELD 2 RM PRECIP YOLT 470. 470. 470. 470, 470. 470. 470. 470 i
|l BUTDAST  FIRLD_3—RM_PEREGILR YOLT-———384- 384 B30 hr— —  JBb—— B4, 3B4- 364 384 "
(] BYTDASB  FIELD 4 RM PRECIP WwoLT 407 . 407. a0 . 407, 407 . 407, 507 . 407 . [ -
f1 BUTDIST  FIELD S RM PRECIP VOLT 359, 359, 359. 1G5, uv. 357, 359, 159. .,
:l_hmd83—~———QBAGL11TEM*PREGInvSIAGK——BTAGKA—m-4wP$ e DB B B - 45 b AP B ARt D e
AGA184 MOX  RM PRECIP STACK STACK ik 249. 2ah. 236, 247 . 125. 237. an7. |-
1 AaT102 INLET 1 TEMP--CD TOWER DEG F &49. 450, 650, 645, 649. 644 . ba4 ., G44 . Ll
A0S SUTLET 4 TEMR-CD_TOWER — DEG-F— 437+ —4hp—— 393 378 388, S8 405 400= N
LI AFT104 W. SPRAYT FLOWRATE-CD.TUR GIFM 364 47.0 49.5 31.9 48,7 49 .8 43.8 45.5 | -
AFT507 W. SPRAY FLOW RATE GF# S9.4 60.3 59. Ge. 5.7 59.%5 £0.9 41,5 "
" —ars0g THLET—A—TEML- By CD~JUR-D{Ghl———aé1n44~w?60;m—~—8691474—860 ~~~~~ Béi-s e b ——— B G- 860 )
;_ ATS504 QUTLET 1 TEMP-BYP CD TWR DEG F  200. 300. 300. %9, 3010, 300. 301. 209, .
| auTasz FEEDRATE TO MILL-COAL TFPH 14,7 14.4 15.3 14.0 15.9 19,3 15.0 14.6 ‘
1k—éNiQﬁB————FEEBEA$E—EGAE—$O—PREﬁﬁhe—&@ﬁk——————é:ﬁ?———-ﬁTS?————éTée——m-6765————676+————6Té5———*é—6ﬁ—)——b76? y
| AWT3I70 FEEDRAYE COAL TO KYLN CoAL 4.70 4,70 4.70  4.50 4.75 4,79 4.83  4.85 .
AWTA0Y KILNFEED RATE TEH 170. 170, 170. 170, 170. 170. 170, 170, ‘
AUIS38  CLINKER—BELT—SCALE TEH - e ekttt ee s e bt em e+ anam e - .
| AGA440 KILNEXIT GAS 02 pCT OYYGEN 1.34 1.34 1.25 1.4% 1.34 1.39 1. 14 1.34 ol
AT447 KILNEXIT GAS TENP DEG F 2398 25398 2358 20%4 2490 2399 2398 2398 ¥
‘__ALAA*J———_PLEHrAIR—LXJI—&AS-GO—————GOHA-———*hGT44————Q144————9744—ﬁw~Q 43————0 T SSSM , WYX - MM , SOV % W . ¥ A | X
“I AGA4LD4 oz PREMTR EXIT GAS PREHTR 1.72 1.75% 1.74 1.7 L84 1 72 1.71 1.74 K
| aTu00 OPACITY ~COOLER STACK COOLER 4.54 4. 40 4.80 4.57 .qa .63 4.54 4.54 K
‘l_annxaas___COOLu_nc_nlna,_uuussugg__u1rrvn r.eq 57 2~ MO N - 1 I JOF 3 4 '.*L 2e8a Faildy i
:‘ AGA1BS SO0X-MAIN STACK PPN 29.2 M.h 19.4 17.5 0.1 14,0 21.5 189.7 H
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— CHEMECOLOGY e - —

CORPORATION

CONSTANT MONITORING

REF: Bay Area AOMD, Manual of Procedures, San Francisco, CA, Methods ST-5,
ST-6, ST-13A, 8T-14, ST-19A, January, 1982
State of California, Air Resources Board, Draft Stationarv Source
Test Methods, Method 1-100, June, 1979

METHOD SUMMARY:

A representative sample of duct gas was extacted throueh g orobe, filter,
condenser and sample line by a pump. The sample was then cumped into a
sampling manifold for distribution to one or more sample analyzers. The
analyzers output a continuous analor recording of the concentrations of the
analyzed gases in the sample. All analyzers were calibratad with EPA Protocol
gases (traceable to National Bureau of Standards SRMs) or with recentlv
analyzed rases (analysis by EPA Reference Methods).

SAMPLING SYSTEM:

A Pyrex glass or stainless steel probe with a Pyrex wonl or glass fibre mat
tilter was pesitioned in the duct. The end of the orobe was located at a
point of average duct flow and average pollutant concentrations., The wrebe
was connected with a short (about 2 feet) Teflon line to a sample conditionine
train, The conditioning train included three glass knockout traps connected
in series with Teflon lines and immersed in an ice bath. The train was
connected with a Teflon line (4 inch o.d.) to the pneumatic deliverv system
which was housed in the monitoring van. '

PNEUMATIC DELIVERY SYSTEM:

The Teflon sample line delivered sanple gas into a small glass knockout trap,
then through an in-line Balston filter and a Hoke four-way selector valve Lo
the Teflon-1ined diaphragm sample pump {see accompanvinge diasram). The flow
rate of the sample pas was regulated with maln and bypass-flow needle valves
and was read on the main flow meter (typical settine 10SCFH). A 10 PSI
pressure-relief valve kept the entire system pressure at a safe level. The
manifold pressure was repulated with an exhaust needle valve and was read

on the pressure gauge (typical setting 1 PSI). The sample in the manifold
was delivered through needle valves and flow meters to the various analyzers.

LEAK CHECK PROCEDURE:

The sampling system was checked for leaks by pluezine the end of the probe.
The exhaust needle valve was closed and the entire sample flow was directed
through one analyzer flow meter (ranse 0-1,0 SCFH). The bvpass valve was
closed until the vacuum gauge showed at least 15 inches He vacuum. The leak
rate was observed at the analyzer flow meter (maximum allowable 2% of total
sample flow). The system was checked for leaks before and after sampling.
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CORPORATION

CONSTANT MONITORING

CALIBRATION PROCEDOURE:

Each analyzer was calibrated before and after each sample run. The Hoke
four-way selector valve was used to direct the Flow of the varlous calibration
gases into the sample manifold. Each analvzer was calibrated with a zero

gas {typlcally, ambient air or zero grade Nitroren) and with a span cas
(typical span gas concentration 60 to 90 percent of analyzer full scale and/or
similar to expected sample concentration). All zero and span checks were
racorded and noted on the recorder strip charts.

STRIP CHART DATA REDUCTION:

The analog recordings were averaged over time periods as shown on the data
pages (typically S5 minutes, 15 minutes or 30 minutes). The data for each
averaging periodwas digitized and recorded as averaee percent of full scale.
These sample readings were then compared with the zero and span gas readings
for calculation of the average concantration for each averagine period.

Any driftl/of the zero and span readings from the beginning to the end of a
sampling period was corrected by calculating apparent zero and span readines
for the midpoint of sach averaging period. The sample average concentrations

were then calculated from the sample readings and the apparent zero and span
Teadines.

1/

" Drift is defined as any change in zero or span readings of more than one
percent full scale from the beginning to the end of a sampling period.
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CORPORATION

CONSTANT MOMITORING (cont)

{(Strip Chart Analysis}:

Symbol Identification

D>
L0 T I T I T |

o
Rt
Zt
5t
Cs
Ct

|1 I | TR H

Ct

st = as/2 + as ¥

1]

zero reading, % full scale
span readine, % full scale
averaging time period
number of t's in the
= rate of chanre of zero reading, % full scale/time interval
= rate of chanege of span reading, ¥ full scale/time interval
average sample reading over time t, ¢ full scale
corrected (apparent) zero reading for
correctad (apparent) span reading for
span gas concentration, npm or % vol.
average sample concentration for time

Eguations:

Apparent Zero:
a2 = (zr-2i }Mn

For each t from 1 to n,
zt = oz2/2 + oz ¥ (§ - 1)

Apparent fpan:
as = (sp-si V/n

For each ¢t from 1 to n,

(¢ - 1)

Average Sample Concentration

Rt - z¢

*C
ot - a

aumberced 1 to n
sampling period

Calculations were performed based on the followine equations:

Subseripts 1 and f indicate initial and final resnectively (berinpineg
and end of sampling oeriod)

midooint of ¢, # full scale
midpoint of ¢, % full scale
(as shown on data sheet)

t, onm or % vol. {as indica

—

tad)
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CONSTANT MONITORING

Monitor Labs 8430 Nitrogen Oxides Analvyzer

The Monitor Labs chemiluminescent analyzer is used to measure parts
per million dry volume of Nitrogen Oxides in the samnle pas. The
analyzer measures the concentration of NOx by converting MNdx to NO
and then measuring the light emitted by the reaction of NO with
ozone.

The sample gas is drawn into the analyzer by a vacuum pump which
partially evacuates the reaction chamber. The sample flows khrough 4
NO2-to-NO converterl/ for NOx analysis or may bypass the converter
for NO analysis. The sample then flows through a temperature
controlled critical orifice into the partially evacuated reaction
chamber.

Ambient air is also drawn into the analyzer as an ogcne carrisr. The
air flows through a desicecant cartridee for drying, then through an
ozone generator which converts some of the oxygen in the air to ozone.
The czonated air then flows through a temperature-controlled critical
orifice inte the reaction chamber.

The sample pas and the ozonated air are mixed in the reaction chamber,
where the following reaction .takes placse:

NO + 03 —— NO2 + 02 + hv

The intensity of the cnemiluminescence is proporticnal to the concen-
tration of NO in the reaction chamber. The light emitted by this
chemiluminescent reaction shines throueh a window in the chamber onto
a photomultiplier tube (PMT). A spinninglieht chopper wheel between
the reaction chamber and the PMT allows the PMT output with no light
to be compared electronically with the PMT outnut with 1irht. The
signal 1is processed electronically and output for recording of the
concentration of NO (or NOx if the converter is used).

1/ Either of two types of converter may be used-a 300°C Molvbdenum-
catalyst converter or a 900°C stainless steel converter.
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CONSTANT MOMITORING

ANALYZERS:

DuPont Series 400 Sulfur Dicxide Analvzer

The DuPont 400 anslyzer is used to measure parts ner millicn dry velume
of Sulfur Dioxide in the sample gas. The analyzer measures the concen-
tration of 802 by measuring its absorotion of ultraviolet lirht.

The sample gas flows through a tubular cell 50.8 cm long. An ultraviclet
lamp shines a light beam through the sample cell to a beam solitter at
the other end. The split beam shines throurh optical filters onto rhoto-
tubes which measure the beam intensity at the filtere¢ wavelengths (see
diagram). The reference phototube measures at a wavelensth (578 nm) that
is not absecrbed by S02. The measuring phototube measures at a wavelensth
(280 wm) that is strongly abscrbed bv an SO2 in the sample. Each ohoto-
tube conducts a current to the logarithmic amplifier that is prooecrtiocnal
to the light intensity strikine the phototube. The sirmals are linearized
and compared electronically to determine the absoirption of 280 nm wave-
length light and therefore to determine the concentraticn of 302 in the
sample gas.

MEASURING SEMI-TRGNGPARENT

WAVELENGTH MIRHGR SAMPLE LIGHT
PHOTQTUBE {BEasm SPLITTER) j. cuT SOURCE
- - = = - - o - - — = = = = = = = - - - - ) b ——————
- s === b == — - - - - -~ - - —_— e
-y o= = m = - i = = = — — - — -~ - - ;-——-——— ——— — —
1)
- - —— - ~ = - - - = - L e —————
L
4
- r
OPTi AL ‘.
FILTER ‘ SAMPLE
% N
] ] t '
" T
LI REFEAENCE
: ! Vo WAVELENGTH
' ) 0
. ] .
LOG
Loe T r ¢
PHCIOT UBE
CONTROL LOG
RECOROER STATION v

Figura 1. Analyzer Block Diagram
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CONSTANT MOMITORING

ANALYZERS :

Taylor Servomex OA25G or 0AS80 Oxyren Analyzer

The Taylor paramasmetic analyzer is used to measure the percent dry
volume of oxygen in the sample gas. This analvzer contains a quarta-
glass "dumb-bell™ that is filled with nitroeren and suspended in a
non-uniform wagnetic field. The spheres at the ends of the dumb-bell
are repelled from the strongest part of the field by their diamammetic
property. The dumb-bell therefore rotates to a position where the
repelient force and the torque-resistance of the suspension are in
equilibrium,

The sample gas flows into a sample cell which encases the dumb-bell.
The paramagnetism of any oxygen in the samnle gas reduces the inten-
sity of the {'ield and therefore alters the position of the dumb-bell.
A swall mirror at the center of the dumb-bell reflects a beaw of

light onto twin photocells (see schematic diagram). The outout of

the photeocells is amplified and fed back to a coil around the dumd-
bell. The current required to keep the dumb-bell at the zero position
is a direct measure of the magnetic force and is therefore a measure
of the oxygen content of the sample gas.

)
@,
///

w . N twa
Pavs i ‘ 7\ phatocsits

Ficena
Rae ordur

Fig. 2. Taylor Servomex Oxygen
Analyser — Schematic

Fig. 1.Taylor Servornex Oxygen Cell
— Schemalic using Munday's
principles
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Pneumatic System

Ducet
Pyrqx prabe
[Teflon
Glagy C‘ilﬁs; ‘rnockouts
woel :
filrer

[Te”cm

A

GQlass knockoyt Tce Bath
/ Baliton €ll1ter
- Vatuum gauqe

Bypass naedle
& ypass valve

Notes:
Al Lnes are Teflon or Stminless Stuel .

Pressuye velwt

Teﬁion-l.‘n.d [ valye (10 P31G) All u“ly?e” output eledr-}.oﬂy te anafug recurdecs,
if.phra.sm pPump
A Selector
valve
r N w il
ca/
o, So.,_
Prcssu re
N?. Panhs L
LJ { Flowmetars
1. Nuedia )
C vuilvel
o S %{' N ] Exhaust
R 59 ‘—V -—9
Majn, " Exhaust
ww melter needle valye
Prcssu"e
\zrl;({ valve
\ (1o Psia)

C, Main needle valve
shflezkpc.
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CCNSTANT MONITORING

DATA & RESULTS

Client: Lonestar, Davenporti, CA Analvzed Gas NCx

Unit: Main Stack Analyzer Ranme 0 to 500 ppm
Date: 5/13/82 Recorder Range O to 500 ppm
Zerc Cas : Zero Grade Np/Ambient Air

Span Gas: 302.5 ppm NQ with S02 in N2

7 FULL SCALE AVeTage

Initial Final Apparent Sample | Concentration

Time |

Zero | Span | Zero | Span | Zero | Zpan | Readine | ppm NOx

1205

1213
to
1245

1255
1315
to
1343
1400
1420
to
1502

1520

0.1 [61l.1
0.05 | 61.25 40.5 200

0.0 61.4
-0.05 | 62.45 38.8 188

~-0.1 63.5
-0.05 | 64.25 37.8 178

0.0 65.0
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DATA & RESULTS

Client:
Unit:
Date:

Zero Gas :

Span Gas:

Page 42 of

CONSTANT MONITORING

Lonestar, Davenport, CA
Main Stack
9/13/82

Analyzed Gas
Analyzer Range

Recorder Ranee

2
0 to 25%

-1.25 to 23.75%

¢ FULL SCALE

Initial

Final

Apnarent

Time } Zero | Span

Zero { Span

Zero ran

Sample
Reading

AvVETApe
Concentration

g 02

1120 5.
1213
to
1245
1300
1315
to
1343
1405
1420

to
1502

1525

1 §9.0

5.3 88.7

5.7 89.1

6.3 90.3

5.2 |88.85

5.5 |88.9

6.0 189.7

61.8

1.1

4.2
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P1TOT TUBE CALIBRATION

DATA SUMMARY

DATE: :TO\/]?-S qug_
PERSONNEL: _LIR/RHH.

Pitot Tube { Description

5191 3re Infial
52l 3 _re Shanless
s280 6 s Glass
5324 6 st Glenss
YN 6 e Stanless
$331 q e Initial
$3§4 9 se Starnless
$3S3 9 te Stanless
S3O 9 ¢ Glass
5342 9 se Gloss

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Pstd
Ppit

Page %9 of 55

Conditions

A 2 3 4
.26 M9 4l 130
U2 Bl 1St 249
R T . S & S )
26 .41 9 Lo
Mo, .18 M8 2,40
el A8 .3 gl
26 49 91 L 70
LHo 78 148 254
Bl 80 78 .62
26 .41 L9l [P0
Lo i (SO S8
1 I = S - SN 7 4
26 4T LAl 110
39 _FF iHM8 2.63
.92 37 78 gl

26 .49 Gl L7
A g0 151 2.63
o 3 15 8l
26 Y9 gl 13O
i .74 1.0 2,65
gl 38 38 .%o
,256 7 R [3
A A L A
82 .78 73 ¢

26 .q4 4l .30
M g 150 2.63
Ol .8l 18 .9
26 M9 LAl Lo
.5 .18 .50 2.65
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DATE, oS-l &1
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3-631 -0.0! ——— / 000 . ——
3670 =1 02% ___—— 010 293
2433 40. o oo — . 9918 ' P-4
3637 -0.0/ .00/ | v
3¢3Y +1.59 3843 - 7of
3¢ 26 —0.8F ————— 1,003 — 7 72
3-637 +o.35% 968 e
363F —  wame - S 5
3-¢?26 ——— 0,26 ——— /. 003 P-S5¢
365/ —— +1.10 V8N —— —— P
36y - +0.2¢ 9970 —_ P75
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PLUMSTEADVILLE PA. 18943  PHONE 215-766.8861  TWX. 5106659344 Date Shipped 12/22/81
Our Project Na: 31h7k0
CHEMECOLOGY CORPORATION Your P.O. No: ___225

ATTN: JOTTTA Page _ 1 _of __1
690 GARCIA AVENUE
PITTSBURG, CA

CERTIFICATE OF ANALYSIS - EPAPROTOCOL GASES*

(Concentrations are in mole % or ppm?

Cylinder Number CAL‘QL5O Certified Accuracy 21 o NBS Traceable Analysis Dates: Fest l2/lh/81Last 12/21/81
PRIMARY REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM's FIRST SECOND
NITRIC OXIDE 91.08 opm 6/21/82 Cherilurinescence 16848, 1683F 91.22 ppm $0.93 pon
SULFUR DIOXIDE 4L8.12 opm Ecolyzer 169LA, 1693A L8.10 ppm 48.1L pom
NTTROGFH BATANCE,
Cylinder Number CAL-4328 Certified Accuracy 1 % NBS Traceable Analysis Dates: First 12/114/81 Last 12/21/81
PRIMARY REPLICATE
: CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM's FIRST SECOND
NITRIC OXIDE 302.5 pom 6/21/82 Chemilumirnescence 16878, 1686B 301.8 popm 303.1 pom
SUTFIR DTOXTD® 5044 ppm Ecalyzer 16634, 16624 504,99 ppm ~ _903.9 ppm
NITROG=H TANCE
. 1)
1

We hereby certi

he cylinder gas has been analyzed according to EPA Protocol No:

ﬂr’V‘_‘ QG‘ Qjé ¥ Approved By V =

Pafmela Trilling S Nevi

The only Lability of thiy pany for gay which faily to comply with this anaiysis shall be replacement thereaf by tha Company without extra cost.

Analyst

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

- Ve m - i mmm o mmLs o om s mmmy a

¢ Jo g¢ 3Jerg
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COMMERCIAL TESTING & ENGINEERING CO.
I GENERAL OFHCES 228 NORTH LA SALLE STREEY, CHICAGO, ILLINQIS s08D? AREA CODE 112 T26-3434
ESTERN DIVISION MANAGER PLEASE ADDAESS ALL CORRESPONDENCE TO
1" LZIE I |
TQVER RESOLRCES INC. Fetrumry 10, 1982 224 South Carbon Avenus
d» P. 0. Fox 1 Price, Utah 84501
I P'rioe, Utahoazii)l . Phonae: (801) 637-7540

R

Sample identification
l bY Tower Resources, Inc.
ll-(ind of sample LS #1
reported {o us (oal
! LAl ™
'ample taken at Wildcat (r : ’"-'I.'{__’_ . -';‘q.

;ample taken by Tower Resources, Inc.

FrB 111982

Date sampled 2-2-82

T erte- =,
Date received 2-3-82 Fotor Resonrees Jhic.

Analysis report no57-8687

SHORT PROXIMATE AMALYSIS

As Reeived Dry Basis

$ Moistare 7.78 X 000X

% Ash 12.04 13.06
Btyw/1b 1124 12279
% sulfur 0.57 0.62

w

$ Air Ixy Loss = 5.86
Moisture, Ash-free Btu= 14124

Pounds of SR per 10°6 Btu= 1.01
Moist, Mireral matter free Btu * = 13031
(Based on as rec'd maisture) *
Pound of Sulfur per 1076 Btu

0.51

Respectiully submittad,
TESTING & ENGINEERING CO,

A
2

nal Copy Wiatsrmacked
o¢ Yout Proteciwdn

- Charter Momly
OVER 40 BRANCH LAAORATORIES STRAATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
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PORT ID

INTY

T06¢
TQOO4
TRo2
TOQRY
1008
T
T120
1.2
147
T153
T146
TD15%
TD1324
TD157
01328
ro1se
183
4184
103
105
{104
iov
305
304

~e
-

r2465
{370
401
1538
14450
V4%
427
1424
00
‘Tanr

- 00501 *TITLE - MEAFCD
} EHGR .
DESCRLPTION UNITS
MILIME 1 FEER FATE TPH
Low LIME FEED FATE TPH
CHALE FEEDQRATE TEH
1R ON FERD, KATE ' TFH
TAND FELD RATE TFH
FEFDRATE: FAY MILL TP H
W, SPRAY FLOWRATE-RAWMIL GFH
INILET 1 VEHMP--RI PRECIP  DEG F
NUTLET TEMP-RH PRECIP DEG F
INLLET DPRAFT-RH PRECIF IN H20
QUTLET DRAFT-RM PRECIP 1IN H20
FICLD 1 PRH PRECIP VoLT
FICLD 2 RH PREGILP VoL T
FIELD 3. RM PRECIP VoLT
FIELD 4 RM PRECIP VOLT
FIELD S RH PRECIP voLT
OFACITY RM PRECIP STALK STACK
NOX KM PRECIP STAEK STACK
INLET 1 TEMP-CD .TOWER OCG F
DUYLET 1 TEMP--CQ TOWER DEG F
W. SFRAY FLOWRATE--CD.1WRP GPH
W. SPFRAY FLOW RATE- GF M
TNLET 1 TEMP-BYP CP TWR DEG F
GUTLET 1 TEMP-BYP CD TWFR DEG F
FEEDRATE TO MILL-COAL TPH
FEEDRATE COAL-TO PRECALC COAL
FEEOPATE COAL TO KXILH coAaL
KILNFEED RATE ; TPH
CLINKER BELT 'SCALE TPH !
KILNEXIT GAS: 02 FCT OXYGEN
KILNEXIT GAS TEMR, DEG F
PREHEATR EXIT GAS: CD co
02 PEENTR EXIT GAS PREHTR
APACITY -—-COOLEF STACK COOLFR
COCLE GC DIFF., PRESSUFE  DIFFPFR
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