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REMARKS ;

__SUMMARY

PLANT: LOME TN - SANTH TEuT
LOCATION: P A/ £y Som CARLr €28 AP A
TEST/IDENTIFICATION /658 /574 DATE: Ao o i ™ (882
TESTING BY: CEp Sl SL00Y  Co8S
KILN/COOLER NO. ! PERFORMANCE
Kiln Production Ton/HT. «vvvennn. (079 @ oY K.F. Facter
Kiln Feed Rate Ton/Hr. ......... i 7o
Fuel Rate (Coal) Ton/Hr. eveuvn..- 2 @ 1210  BTU/1b.

" v (ci1) Gal/Hr. ........
Fuel Ash B eeiaees S F
Fuel Sulphur B eiiaens 0,5 _ .7 Kiln Feed S.
KILN (Stack) _ALLOWABLE
Exhaust Gas Flow  DSCFM  ........ J¥3Te0
Part. Concen. 18/SCF ..i...... 2203 esl
Emission Rate 1b/Ton ......... 012 j2l tare, O3 Trg cog
SCX (Kiln) ’
[Concentration) PPM .iieu... /10
Emission Rate 1b/Ton  .......- 2.93 /125
Emission Rate 1b/MMBTU ces
NOX (Kiln)
‘(Concentration) PPM  iiieen.. =02
Emission Rate 1/Ton  ....... . 212208 #ln
coorer (Stack)
Exhaust Gas Flow  DSCFM  ....... . 94700
Part. Concen. 1b/SCF  ....... . D02000T _
Emission Rate 1b/Ton cees GOIMEE 2.1) 12040
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CHEMECOLOGY —

CORPORATION :

ABSTRACT

On August 22 and 23, 1983, Chemecology personnsl performed source
emissions testing for Lonestar Industrles in Davenport, California.
The testing team consisted of four persons; Larry Borrelli, project
supervisor, Kevin Crosby, continuous analyzer operator, and Dave
Ray, sampling technician. The unit tested was the main stack. The
components sampled for were; particulates, NOx and S02. Triplicate
teats for each component were performed. On the first day the Kiln
and Roller Mill were both operating at full capacity. On the second
day the Kiln was operating at full capacity and the Roller Mill was .
not operating. The purpose of the testing was to demonstrate
compliance with Monterey Bay Unified APCD and Environmental Protec-
tion Agency Regulations.
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— CHEMECOLOGY '
: CORPORATION
SELECTED RESULTS
Client: Lonestar
Unit: Main Stack
Date: 8/22/83
Tine: 1043-1232 1310-14%33 1514-1635
i‘]f“'--’*_?

Process Conditions: T
ACFM: 225612 203645 207449 .
SDCFM: 146830 135406 140577 17—
Kiln feed (TPH): 170 170 170 je
Roller Mill (TPH): 200 200 200
A HoO: 14,8 13.7 13.0

Particulate Emissions:
gr/SDCF (total): 0.0089 0.0065 0.0068
gr/SDCF (front half): 0.0060 0.0035 0.0050
1bs/hr (total): 11.21 7.55 8.20 - O3
lbs/ton of feed (front half): 0.0uy 0.024 0.035

Caseous Emissions:

Time: 1131-1203  1333-141hk  1550-1637
0.
72001 dry: 10.5 10.3 10.4
NOx:
ppm vol dry: 204 265 182 N
ppm @ 10% Os: 214 273 189 )
lbs/hr: 218 261 186 2o
S0,
opil vol dry: 28 42 51 170
ppm @ 10% Qo: 29 43 53 ~
lbs/hr: 41,6 57.5 72.5 159

N
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SELECTED RESULTS

Client: Lonestar
Unit: Main Stack
Date: 8/23/83

Time: 0826-0955  1030-1153  1305-1430

Pfocess Conditions:

ACFM: 2495973 250205 202296
SDCFM: 155939 155971 121452
Kiln feed (TPH): 170 170 170
Roller Mill (TPH): 0 o} 0
% HxO: 10.7 1.6 13.7

Particulate Emissions:

gr/SDCF (total): . 0.0348 0.0243 0.0456
gr/SDCF (front half): 0.0030 0.0012 0.0031
lbs/hr (total): 46 .56~ 32.52 47.52
1bs/ton of feed (front half): 0.0%4 0.009 0.019

Gaseous Emissions:

Time: 0833-0937  1047-1159  1300-1400
0,.:
72vol dry: 12.0 11.1 8.9
Nox:
ppm vol dry: 138 205 218
ppm @ 10% O5: 169 ) 228 198
1bs/hr: 157 233 193
S0, : |
TpR vol dry: 165 170 20k
ppm 6 10% Oo: 202 189 185
lbs/hr: 260 268 251
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VELOCITY TRAVERSE AND VOLUME F1.0W RATE

REF: Environmental Protection Agency, Code of Federal Regulations,
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 Division of Joy Manufacturing, 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 {1.e. by EPA Method 1).
Velocity head was determined using a calibrated type "S" pitot tube and
Magnehelic differentisl pressure gaure. Duct temperature 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 welght and traverse data, velocitv was calculated at each traverse
point. From the average velocity, duct area, temperature, pressure and
composition, actual and standard gas volume flow rate were calculated for
the duct. ‘

CALCULATIONS:

Performed by computer based on the following equations:
Symbol Identification:

Agq = duct area, square feet

Cp = pitot tube correction factor, unitless

D = duct diameter (circular ductss, inches

k = number of traverse points on D or W

L = duct dimension having ports {(rectangular), inches
¥

n

A

W = molecular weight {(wet)
= traverse point number on a diameter
p = velocity head, "H,0
Py, = number of ports on dimension L
P4 & Pggq = duct (barometric + static) and standard pressure, "Hg
Qq = volume flow rate, actual CFM

Qstq = volume flow rate, standard condition (wet or dry), SCFM
Tqg & Tztq = duct and standard temperature, °R

t.p. = traverse point (distance from sample port well), inches
vq = velocity at duct conditions, fos

W = second duct dimension (rectangular}, inches
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CORPORATION

VELOCITY TRAVERSE AND VOLUME FLOW RATE (cont)

Equations:

Location of Traverse Points:
Cirgular Duct:

t.p. (1st half)

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

D/2 + (D/2k) ¥V k(2n-1)

t.p. = W2k + {(n-1) ¥ WXk

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

Velocity & Volume Flow Rate:

#*

Qd = 60 * vq (avg) * Ag = ACFM
Tatd Pa _
= * ¥ 2 =
Qstd{wet) = Q4 Talave) = Pstd SCFM

Qstd{dry) = Qstd(wet) * (1 - $H20/100) =

D/2 - (D/2k) * +1-2n

SDCFM

)
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')
DATA:
CLIENT: Lonestar
DATE: 8/22/83
Description:

ONIT: Main Stack
TIME: 1043 - 1232 RUN #: 1

Four:

120 .inches Area 78.54 42

Rectangular duct X

¢ o0 14.8 MW 29.43

Duct Statlc Pressure -0.52 inches H20
Standard Conditions 60 °F & 29.92 "Hg
Pitot Tube Coefficient 0.80

Duct Diameter

4-inch female ports, proverly snaced approximately
8 diameters after and 2 diameters before disturbances in flow.

Mag. Box # 375
Temp. Unit # 5562
Pitot Tube # 5293

Tns. Southeast Southwest Northwest Northeast
Trav. From | Temp &P Va Temp &P Va Temp &P Va Temp &P Va
Pt Edge ! °F In. ft/sec| °F In. ft/sec] °F In. ft/sec| °F In. ft/sec

5.2 | 220 10.46] 40.8 <[220 |0.46[.40.8 |225 [0.76|52.6
17.6 | 220 |0.52| '43.3 [220 [0.56| 45.0 |225 |0.84(55.3
35.5 | 220 [0.56] 45.0 [220 |0.54| 44.2 [220 |0.80|53.8

o e e e .
N O OV D R b G0 O] ONWA 0 N )

P D
[

R N
(W86

A)
-

215 0.62T 47.1
220 {0.54%| 55.1
220 |0.74| 51.7

RESULTS:

Average Velocity (Vg) 47.9 FPS
Volume Flow Rate at 220 °F & 29.91 "He

Volume Flow Rate at standard conditions (Qstalwet)) 172378

Volume Flow Rate at standard conditions

" Average duct temp. 270_ °F,
(Qg) 225612 ACFM

(Qstd(dry)) 146830

press. 29.91 "Hg

SCFM
SDCFM
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')

DATA:
CLIENT: Lonestar ONIT: Main Stack
DATE: 8/22/83 TIME: 1310 - 1433 RON f: 2

Description: Four 4-inch ports properly located approximately 8 diameters
after and 2 diameters before disturbances in flow.

Duct Diameter 120 .inches Area  78.5%4 ft2
Rectaﬁgular duct X
g HoO  13.7 MW 29.54 Mag. Box # 375
Duct Static Pressure -0.52 inches H20 Temp. Unit # 5562
Standard Conditions 60 °F & 29.92 "Hg Pitot Tube # 5294
Pitot Tube Coefficient 0.78
Ins. Northeast Northwest Southwest Southeast
Trav. From | Temp &P Vd Temp &P Va4 Temp o&F Vy Temp = &F V4
Pt. FEdge| °F In. ft/sec; °F In. ft/sec! °F In. ft/seci{ °F In. ft/sec
1 5.2| 215 [0.60{ 45.1 220 |0.60| 45.3 210 [0.36] 34.8 210 10.507K1.1
2 17.6( 215 |0.68| u4B8.1 215 (0.70| 48.8 215 [0.48| 0.4 210 {0.50|k41.1
E 35.5| 215 [0.66{ 47.3 -| 215 |0.64| 46.6 215 [0.46] 39.5 220 |0.48{40.5
5
6
7
g
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESUITS :

Average Velocity (Vg) 43.2 FPS
Volume Flow Rate at 215 ©°F &

Average duct temp. 215 °F, press. 29.91 "Hg
29.91 "He  {Qd) _20364 ACFM
Volume Flow Rate at standard conditions (Qgtg{wet)) 156940 SCFM

(Qstd{dry)) 135406 SDCFM

Volume Flow Rate at standard copditions




Page 12 of 60

p—— CHEMECOLOGY

CORPORATION

—

VELOCITY TRAVERSE & VOLUME FLOW RATE (cont!')

DATA:

CLIENT: Lonestar UNIT: Main Stack

DATE: 8/22/83 TIME: 1514 ~ 1635 RON #: 3

Description: Ports: +two 3-inch female ports, properly located, approxi-
mately 8 diameters after and 2 diameters before disturbances
in flow.

Duct Diameter _ 120 .inches Area _ 78.5h4 ££2

Rectangular duct X

$H0 _ 13.0 MW _29.6Y Mag. Box # 375

Duct Static Pressure -0.52 inches H30
Standard Conditions &0 °F & 29.92 "Hg

Temp. Unit # 5562
Pitot Tube # 5293

Pitot Tube Coefficient 0.80
Ins. Southeast Southwast Northwest Northegst
Trav. From | Temp &P Va Temp &P V4 Temp AF V3 emp A a
Pt. Edge| °F In., ft/sec| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec
1 5.2] 200 [0.%2] 38.2 | 205 [0.40] 37.5 210 [0.66[48.3 210 [0.62] 46.8
2 | 17.6( 205 |0.48] 41.0 205 [0.48| 41.0 210 |0.76(51.8 210 |0.70| 49.7
a 35.31 205 [0.%6] 40.2 205 |0.44| 39.3 210 [0.64 |47.6 210 |0.62( 46.8
5
6
7
g
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESUITS:

Average Velocity (Vg) 44.0pPS  Average duct temp. 207 °F, press. 29,91 "He
Volume Flow Rate at _207 °F & _29.91 "He  (Qd) _2Q7449  ACFM
Volume Flow Rate at standard conditions (Qstd{wet)) 161649 SCFM

(Qstd(dry)) 140577 _  SDCFM

Volume Flow Rate at standard conditions
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VELOCITY TRAVERSE & VOLUME FLOW RATE (comt!')
l DATA:
CLIENT: Lonestar UNIT: Main Stack
l DATE: 8/23/83 TIME: 0826 - 0955 RON #: 1
Description: Ports: two 3-inch female ports, properly located, approxi-
mately 8 diameters after and 2 diameters before disturbances in
l flow.
Duct Diamster 120 .inches Area  78.54  ft2
Rectangular duct X
l g Ho0  10.7 MW 29.50 Mag. Box # 375
Duct Static Pressure-0.52 inches H20 Temp. Unit # 5562
l Standard Conditions _ 60 °F & 29.92 "Hg Pitot Tube # 5294
Pitot Tube Coefficient 0.78
l Ins. Northeast Northwest Southwest Southeast
Trav. From | Temp &P V4 Temp &P Va Temp &F Vg Temp &P Va
l Pt., Edge| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec| °F 1In. ft/sec
1 5.2( 290 [0.66] 50.0 285 10.84) 56.2 {275 |0.56f 4s5.6 270 [0.587 44.2
2 17.6| 290 |0.84) 56.4 285 10.96( 60.1 280 [0.70| 51.1 |280 |0.76{ 53.3
l E 35.5| 295 {0.80] 55.2 285 10.92f 58.8 (285 |0.72| 52.0 {275 |0.72| 51.7
5
6
l 7
g
9
10
i |
12
13
I 1h
15
16
l 17
18
19
20
‘BE
22
23
' 2h
RESULTS:
l Average Velocity (Vq) 53.0FPS Average duct temp. 283 °F, press. 29,86 "Hg
Volume Flow Rate at 283  °F & 29.86 "Hg (Q@) _2k9973  ACFM
Volume Flow Rate at standard conditions (Qstg(wet)) 174631 SCFM
l Volume Flow Rate at standard conditions (Qstd(dry}) 155939 SDCFM
i {
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VELOCITY TRAVERSE & VOLUME FLOW RATE (comt!')

DATA:
CLIENT: Lonestar UNIT: Main Stack
DATE: 8/23/83 TIME: 1030 - 1153 RON #: 2
Description: Ports: two 3-inch female ports, properly located, apnroxi-
mately 8 diameters after and 2 diameters before disturbances in
flow.
Duct Diameter 120 .inches Arsa  78.34  ft2
Rectangular duct X
§ HO0 11.6 Md 29,69 Mag. Box # 375
Duct Static Pressure -0.52 inches H20 Temp. Unit # 5562
Standard Conditions 60 °F & 29.92 "Hg Pitot Tube # 5293
Pitot Tube Coefficient _0.80
Ins. Southeast Southwest Northwest Northeast
Trav. From | Temp &P V4 Temp AP V4 Temp &P B Temp &P Va
Pt. Edge| °F In. ft/sec| °F 1In, ft/sec| °F In. ft/sec] °F In., ft/sec
1 5.2 275 10.62] 49.0 |275 |0.58] 47.4 (275 |0.80] 55.7 [2B0 [0.%8 L3.3
2 17.6{ 280 | 0.76| sk.5 '|275 0.76{ 54.3 280 0.94% 60.6 275 0.54| u45.8
2 35.5| 275 |0.76] 54.3 |275 |0.76( S4.3 (275 |0.90| 59.1 |275 |0.90{ 59.1
p]
6
7
g
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
RESULTS:

Average Velocity (Vgq) _53.1FPS

Volume
Volume

Volume

Average duct temp. 276 °F, press. _29.86"He
Flow Rate at 276 °F & 29 86 "He (Qa) 250205 ACFM

Flow Rate at standard conditions (Qstd{wet}) _176376 SCFM
(Qstaldry)) 92971 speru

Flow Rate at standard conditions

e e
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')
DATA:
CLIENT: Lonestar UNIT: Main Stack
DATE: 8/23/83 TIME: 1305 - 1430 RON #: 3

Description: Ports: two 3-inch female ports, properly located, approxi-
mately 8 diameters after and 2 diameters before disturbances

in flow.
Duct Diameter 120 inches Area 78.58 £t
Rectangular duct X
. g HoO 13.7 MW 29,71 Mag. Box # _ 375
Duct Static Pressure -0.52 inches H20 Temp. Unit # 5562
Standard Conditions _ 60 °F & 29.92 "Hg Pitot Tube # 5294

Pitot Tube Coefficient 0,78

Ins, Northeast Northwest Southwest “boutheast
Trav. From { Temp &P Vd Temp &P Vd Temp &P V3 Temp &P Ya
Pt. Edge| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec| °F 1Imn. ft/sec

O CO~) ONV LY D)

5.21 275 Jo.46| 41.2 [285 [0.50] #3.2 {290 [0.36] 36.8 [300 |0.400 39.0
17.61 280 |0.58] 46.4% |280 |[0.64] 48.7 |290 |0.4%| 40.7 {300 {O0.46] 41.9
35.5| 275 [0.60] 47.0 {280 |[0.60| 47.2 290 |0.46| 1.6 (290 |[0.46| L41.6

RESULTS:

Average Velocity (Va) _E§;9FPS Average duct temp. _286 °F, press. 29.86"Hg
Volume Flow Rate at _,QQQ.OF & 29,86 "He __(Qd) 202296 ACFM

Volume Flow Rate at standard conditions  (Qstd(wet)) 140693 SCFM

Volume Flow Rate at standard conditions (Qstd{dry)) 321452 SDCFM
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PARTICULATE EMISSIONS

REF: EPA, Code of Federal Repulations, Title 40, Part 60, Appendix A,
Method 5, 1981
South Coast AQMD, Source Testing Manual, los Anreles, CA, April, 1981
State of California, Alr Resources Board, Draft Statiomary 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 type of nozzle, probe and filter holder). A
series of impinger-absorbers (see data sheet for tvve and contents) were
connected in tandem and immersed in an ice bath. The absorption train was
followed by a gas drying tube containing indicating silica #8l, a dispvhragm
punp, dry test meter and a calibrated restriction orifice fitted with a
maenshelic differential pressure gauee.

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

were brought to temperature and the nozzle was positioned at the first sampling
point. The pump was immediatley started and adjusted to obtain the 1sokinetlc
sampling rate.

Duct conditions were monitored throughout the sampling period with a tyvpe
"St" pitot tube and a thermocouple simultaneously positioned at the traverse
point. Conditions at the ssmpling apparatus and metering device were
constantly monitored and regularly recorded on the data sheet. Isokinetic
sampling rate in terms of orifice differential pressure was calculated by
computer for each set of duct and sampling apparatus conditions. Data was
relayed bstween 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 transported
Yo the laboratory. Replicate samples were taken as indicated by the data
sheets.

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

ANALYTICAL PROCEDURE:

The weieht or volume increase of the impingers was measured and recorded
for calculation of percent water.

The contents of the sample bladder were analyzed by Orsat for fixed gas and
molecular welght determination.
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METHOD 5/8 SAMPLING TRAIN

\T\
Duct i
- : T
E:E_z:r_r_r_—r::'::rr.tz:tx- '1.‘ rrrt ,f’f‘r‘_‘; T
|Heated Prooe 7 =t Mg
Headed Tilber j* "—L\'\

' older Ft T\

\Ji Heated Peppe-to-

a\_ IMPu'\jgr Lint

SEL Y FTU % PN
. | BTN P - -
! 'LJ ..;_;F :,&ﬁ gy il",_j C1n03¢. l
¢ %z 23 L | Taghraago
Tee Beth | #s i
li
] LA
e
Impinger # Contents
#1 100 mls 80 percent IPA
#2 100 mls 6% H202
#3 100 mls 6% Hs0p
4 Empty
#5 : 250 grms Silica Gel (8 mesh)

—
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PARTICULATE EMISSIONS

Calculations (cont)

Eguations:

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

‘ g ¥ ap
va = 8549 % G g

Isokinetic sampling rate at any traverse point:

Pg * Tp
Op = Qn *P—'TT- ¥ (1 - 2 H20/100)
m d
where Qp = 60 * vq ¥ Ay and for isckinetic sampling, vy = vg
Py, (M - (0.18 * £ B 0)]
*

AW = Q2 *
kg2 * Tm (1 - £ Hy0/100)

where Qo = 1.23 * Qp - 0.23 ¥ Qm(2 = ) (for non-linear orifice)

Percent of isokinetic sampling:

[0.00267 * W + Vo /T (avg) * (Pyyr + & HR(aveg)/13.6)]

_ *® *
I=T4 t g_%d(avg) ¥Py * A, ¥ OO 100

Sampled Volume:

Tstd " (Ppar + AH(avg)/13.6)
Tplavg) Patq

Vplstd) = Vp *

Particulate Concentration:

c. = 0-0154 * ¥
o Vmtatd)

Emlssion Rate:

E.R. = 8.58 * 10-3 * Qg4(dry) * Co

CORPORATION
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PARTICULATE EMISSIONS
Analytical Procedure (cont)

The filter section was recovered, placed in a 105°C drving oven and desiccated
to constant welsht. The weight increase was determined from the tare weleht
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
wag used for subsequent evaporation, desiccation and weight determination.

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

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

Aliquots of blank impinger and/or probe wash reagents were evaporated to
dryness in tared dishes. The resldue was desiccated and weirhed 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 entlre sampling period.

CALCULATIONS:

Performed by computer based on the following equations:

Symbol Identification:

Subseripts 4, m and n denote duct, dry gas meter and nozzle respectively
Subscripts std, bar and avg denote standard, barometric and averasge

A = area, square feet
Co = particulate concentration, grains/SDCF
= pitot tube correction, unitless
. = emission rate of particulate, lb/hr
= orifice differential pressure, inches Hs0
percent of isckinetic sampling
m = orifice constant, unitless
= mass of particulate collected, milligrams
= wet molecular weight of duct gas, g/mole

EEF NP PG
= x

P = absolute pressure, inches Hg

&6 p = velocity pressure head, inches HoO

Q = volume flow rate, CFM

Qo = parameter of volume flow rate throuch the orifice
T = absolute temperaturs, °R

t = time of sampling periocd, minutes

V = gas volume, CF

v = velocity, feet/second

W = water collected, grams

£ HoO0 = duct gas water content, percent volume




Page 21 of 60

— CHEMECOLOGY e

CORPORATION
PARTICULATE EMIS3IONS
EﬁST MONITOR DATA
Date 8/22/83 Run 1 Nozzle & Probe Mat. _SS
Client Lonestar Sample Train Temp. : Filter Holder Mat. 88
© Unit Main Stack Probe 250,250,260 °F Filter ¥ 31 [
Ambient Temp. °F F1lter260,250,235°F ,, Nozzle § BG 1.d. 6.0 mm
Press.bar 29.95 in. Hg Sample Line 255 05'235P1tot # 5593 Cp 0.80
Press.gtetic -0.52 in. H20 Poat-Test Leak Check Temp. Unit # 5562
Press.duct 29.97 in. Hg Leak Rate g,(10CFM Mag. # 375 _ Meter § 631 @ 1.016
Assumed MW 27.70 %H20 10.5 € 5 in. Hg Vac. Orifice km Q.5
Duct Data Meter Data
Trav. Temp. Head [ Velocity | Vacuum | Temp. Orifice '
Point | Time °F AD ft/sec "Hg °F aH, "Hp0 | Volume CF
Southegst Port
3 1043 220 0.56 45 Q - 95 2.56 227.90
2 1048 | 220 [0.52 43 .3 1 95 2. 40
1 1053 | 220 0.46 40 8 95 2.16
1058 | Stop to|change|ports 236.10
Southwest Port
3 1109 220 0.54 yh 2 90 2. 46
2 1114 220 0.56 LE O 2 90 - 2.54
1 1119 | 220 0.46 40 8 95 2.16
1124 [ Stop to| change| ports, dipconnect pnd leak fheck 24L 65
Northwgst Port
3 1139 | 220 |0.80 53.8 85 3.56 244 .80
2 1144 [ 7225 [0.8% 55 3 2 B5 - 3.59
7 1159 [ 225 [0.76 50 4 85 3.99
1154 |Stop tol change| ports 255.80
Northeast Port )
3 1200 220 0.7% 51 7 70 3.16
2 1205 220 0.84 ce 4 85 3.62
1210 | Power fhilure,| test stopped 262.35
1 1227 215 0.64 47 1 65 2.70
1232 | End of kest i 266.70-
Total 60 Miputes Max, 2 TOTAL 38.65
Average 220 ‘§7.9 Average 86 2.84 39.27
g
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CHEMECOLOGY

CORPORATION

PARTICULATE EMISSIONS

DATA & RESULTS:

Particulate Concentration:

Co _0.0089grains/SDCF &
C

grains/SDCF @

Emission Rate:
E.R. 11.21

-;. 'I'

60 °F and 29.92 "Hg

lbs/hr @ Qstd{dry)

146830

SDCFM

Site: Lonestar Main Stack Run: 1
Date: 8/22/83 Time: 10483 - 1232
Absorber Type Contents Final Tare Net gms H20
Lg. Creenburg 807 IPA 604 .4 54%7.1 57.3
Sm. Greenburg 6% Peroxide 432.8 429.0 3.8
Gas Absorber 6% Peroxide 261.1 264 .5 - 3.h
liguid trap empty 148.3 99.6 48.7
silica gel 734.8 699 .4 35.4
TOTAL 141.8
Filter Sample: Type EPA Flat Filter '
Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
[Probe & Nozzle Wash| 66.7617 66.7677 6.0] 0.0025
200/
Condensables 200 84,6801 84.6729 7.21 0,0029
Pilter #31 0.4358 0.4172 8.6 0.0035
Acetone blank 55mi <0.11 <0.0001
Gas Composition: _ P
€02 __18.8_ % volume (dry) TOTAL 21.8] 0,0089
02 10,4 % volume (dry) MU (wet) 29.43
co - ¢ volume (dry) Excess Air .
N2 70.8 % volume (dry) Sampled Volume 37.68 SDCF
H20 __14.8 % volume Isckinetic Rate 110 z

—
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CORPORATION ’

PARTICULATE EMISSIONS

TEST MONITOR DATA

Date _8/22/83  Run_ 2 Nozzle & Probe Mat. _SS
Client Lonestar Sample Train Temp.: Filter Holder Mat. 88
Unit Maln Stack Probe 270,265,250 °F Filter # 5 -
Ambient Temp. °F Filter235!2H0,23?F'zuoNozzle § 75%“{]{?6_0 mm
Press.bar _29.95 _ in. Hg Sample Tine 235, °F S..Pitot § 5208 Cp 0.78 _
Press.static -0.52 in. H20 Poat-Test leak CheckK:” Temp. Unit # 62
Press.duet 29.91 in. Hg Leak Rate g gy CFM Mag. f# 375 Meter # 631 @ 1.016
Assumed MW 27.70 $H20 10.5 @ £ in. Bg Vac. Orifice km 0 5
_ | Duct Data ‘Meter Data
Trav. Temp. | Head | Velocity | Vacuum | Temp. Orifice
Point | Time °F AD ft/sec "Heg °F aH, "H20 | Volume CF
Northgast Port 267.80
3 1310 1215 Q.66 47.3 _65 2.73
2 1315 1215 0,68 48.1 75 2.84
1 1320 {215 0,60 45,1 2 75 2.55
1325 | Stop to|change| ports 277.10
Northyest Port
3 1330 }215 0.6% 46,6 70 2.68
2 1335 | 215 0,70 48.8 75 2.92
1 1340 220 0,60 49,3 ¢ 2 80 2.55
1345 [Stop to[chance| ports, difconnect 286.65
Leek chegk 0.002 5in vaci
Southyest Pork - 268.80
3 1329 1215 0.u46 39.5 75. 2.02
2 1404 215 0.48 Lo, bt 80 2.1
1| 1%09 _[210 0.36 | 3.8 2 80 1.66
1414  T'Stop to[ change| norts 295.00
Southeast Por
3 1418 {220 0.48 40.5 75 2.09
2 1423 (210 0.50 41,1 80 2.20
1 1428 1210 0.50 | 41,1 2 80 2.20
1433 | End of pest -302.95
Total 60 Minutes Max 2 TOTAL 35.060
Average 215 13.2 |Average 76 2.38 .35.56 =lcorr
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DATA & RESULTS:

PARTICULATE EMISSIONS

Site: Main Stack Run: 2
Date: 8/22/83 Time: 1310 - 1433
Absorber Type Contents Final Tare Net gms H20
Lg. CGreenburg 80% IPA 565.90 526.6 39.3
Sm. Greenburg 6% Peroxide 467.4 432.3 35.1
Gas Absorber 6% Peroxids 307.8 279.6 28.2
l1iquid trap empty 100.0 98.7 1.3
silica gel 718.6 703.0 15.6
TOTAL 119.5
Filter Sample:' Type EPA Flat Filter
Sample Fraction Final Wt, | Tare Wt. | Net mgram { Co,grains/SDCF
Probe & Nozzle Wash| 53.3066 53.3032 3.4 0.0015
200/ .
Condensables 200 64 .9487 64 .9420 6.7| 0.0030
Filter #32 0.4%237 0.4191 k.6| 0.0020
Acetone blank 67mls <0.1]<0.,0001
Gas Composition: A 1. 0.066‘
CO2 _18.5 % volume (dry) TOTAL i 2.
02 10.4 % volume (dry) MW {wet) 29 .54 .
co - ¢ volume (dry) Excess Air R
N2 _71.1 % volume (dry) Sampled Volume 3%.75 SDCF
H20 _ 13.7 % volume Isokinetic Rate 110 4

Particulate Concentration:

Co _0.0065grains
C grains

Emission Rate:

E.R. _7.55 lbs/hr € Qstd(dry)

(R L

/SDCF @ ___ 60
/SDCF @

°F and 29.92 "Hg

135406

SDCFM

—




Assumed MW 29.543 400 14.8

8 5 in. Bg Vac.
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CORPORATION :
PARTICULATE EMISSIONS
TEST MONITOR DATA

Date 8/22/83 Run 3 Nozzle & Probe Mat. 8S
Client Lonestar Sample Train Temp.: Filter Holder Mat. SS
Unit MainStack Probe 265,250,260 °F Filter # 33
Ambient Temp. °F Filter 265,265 ,260°F o35 Nozzle # 66 1.d.6.0 mm
Press.bar 29.95  in. Hg Sample Line 235, °F joFitot # 5293 ¢Cp 0.80
Press.static -U. in. H20 Post-Test leak Checﬁ% Temp. Unit # 5525
Press.duct 29.97 in. Heg Leak Rate (.008 CFM Mag. # 375 Meter § 631 @ 1.016

Orifice km 0.5

| Duct Data Meter Data
Trav. Temp. | Head | Velocity | Vacuum | Tenmp. Orifice
Point | Time °F Ap ft/sec "Hg °F AH, "H20 | Volume CF
Southedst Port
3 151% 1205 0.46 40,2 70 2,02 305.30
2 1519 1205 0.48 41,0 2 75 2,11
] 152% 1200 0.42 38.2 80 1,90
1529 |Stop to| change|ports 313.58
Southwégst Port
3 1534 [205 0.44 39.3 2 75 1,95
2 1539 | 205 0.48 41,0 80 2.12
1 154 1205 0.40 37.5 80 1,81
1549 | Change ports 321.32
‘Northwgst Port 321.140
3 16001210 0.64% 47.6 9 2.69
2 1605 {210 0.76 51.8 2 80 3,15
1 1610 [ 210 0.66 48.3 80 2,78
1615 ange Ports 331.03
Northeast Port
3 1620 [ 210 0.62 46.8 75 2.62
2 1625 210 0.70 49.7 80 2.93
1 1630 [ 210 0.62 46.8 80 2,63
1635 [ End of Test 340.30
[Total 60 Miputes Max. © TOTAL 35.00
Average 207 44,0 Average 1o 2.39 "35.56 = |corr

PR Sy
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PARTICULATE EMISSIONS

DATA & RESULTS:

Particulate Concentration:
Co 0.006%rains/SDCF @
¢ grains/SDCF &

Site: Main Stack Run: 3
Date: 8722/83 Time: 1514 - 1635
Absorber Type Contents Final = Tare Net gms - H20
Lg. Greenburg 802 1PA 589.1 547.5 41.6
Sm. Creenburg 6% Peroxide 445.6 426.2 19.4
Gas Absorber 6% Peroxide 263.2 243.6 19.6
liquid trap empty 118.5 100.0 18.5
gsilica gel 731.9 718.6 13,3
TOTAL 112.4%
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. Tare Wt. Net mgram | Co,grains/SDCF |
Probe & Nozzle Wash | 62.5547 62.5466 8.1 0.0036
200/ A
Condensables 200 68.5172 68.5131 4.1 0.0018
Filter #33 0.4218 0.4187 3.1 0.0014
Acetone Blank 48mls <0.1 <0.0001
Gas Composition: . SN
T02 1B.5 ¢ volume (dry) TOTAL 15.3 0.0068
02 10.6 £ volume (dry) MW (wet) 29.64
co - £ volume (dry) Fxcess Air . _
N2 70.9 ¥ volume (dry) Sampled Volume 3%.6k  SDCF
H20 13.0 ¢ volume Isokinetic Rate 10 4

60 °F and 29.92 "Hg

Emission Rate:
E.R.

8.20

(

1bs/hr 8 Qstd(dry)

140577

SDCFM
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CHEMECOLOGY

CORPORATION

PARTICULATE EMISSIONS
TEST MONITOR DATA

8/23/83 Run 1

Client

Lonestar

Sample Train Temp.:

Page 27 of 60

Nozzle & Probe Mat. SS

Filter Holder Mat.

Unit

__Main Stack

Ambient Temp.

Probe 250,270,250 °F
®F Filter 280,250,260F Nozzle #
2
Sample Line 2ﬁ0,°F 30Pitot f 529%  Cp 0.78

Filter # L
6A 1.d. 6.0

_5

mnm

—)

Press.bar _ 29.90 in. Hg €0
Press.static -0.52 in. H20 Poat-Test Teak Checf% Temp. Unit # 62
Press.duct 22.82 in. Heg Leak Rate 0.012CFM Mag. 375 _ Mater F 631 8 1.016
Assumed MW 29.43 %H20 _ 14.8 8 6 in. Hg Vac. Orifice km g 5
| Duct Data Meter Data
Trav. Temp. Head elocity | Vacuum | Temp., Orifice '
Point | Time oF AP ft/sec "He oF AH, "H20 | Volume CF
Northeast Port 353,70
3 0826 295 0.80 | 55.2 65 2.78
2 0831 290 0.84 56. 4 65 2.91
1 0836 290 0.66 50.0 2 70 2.38
0841 | Stop to| changel ports 36240
Northeast Por
3 0848 285 0.92 58.8 2 70 3.20
> 0853 1 285 0.96 | 60.1 75 3.34
1 0858 | 265 0.84 56.2 75 2.97
0903 | Stop to| changel ports, dikconnect & leak chbck 371.60
Southwest Port 371.70
3 0917 285 0.72 52.0 2 80 2.62
2 0922 280 0.70 51.1 90 2.60
1 0927 275 0.56 45.6 100 2.19
0932 | Stop tgl changel ports 379.70
Southesst Pord '
3 0940 275 0.72 51.7 95 2.70
2 oo4s | 280 10.76 | 53.3 2 90 2.80
1 0950 270 0.58 46,2 100 2.27
0955 | End of [Fest 387.90
Total 60 Minutes Max, 2 TOTAL 34,10
Average 283 530 Average B4 2.73 34,64 = dorr
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GORPORATION !

PARTICULATE EMISSIONS

DATA & RESULTS:

Site: Main Stack Run: 1
Date: 8/23/83 Time: 0826 - 0655
Absorbér Type |  Contents Fingl =~ Tare Net -~ H20
Lg. Greenburg 80% IPA 539.3 531.8 7.5
Sm. Greenburg 6% Peroxide hSh.é 431.8 23.1
Gas Absorber 6% Peroxide 251.4 254.9 - 3.5
1liquid trap empty 135.8 99.2 36.6
silica gel 717.1 694.0 23.1
TOTAL 86.8

Filter Sample: Type EPA Flat Filter

Sample Fraction Final Wt. Tare Wt. Net mgram | Co,grains/SDCF
Probe & Nozzle Wash| 66.4158 66.4108 5.0 0,0023
200/ .
Condensables 200 81.9232 81.8541 69.1 0.0318
Filter #45 0.4218 0.4203 1.5 0.0007
Acetonse blank Shmls ' <0.1] <0.0001
Gas Composition: : U
C02 _15.0 % volume (dry) TOTAL . 75:6 0.0348
02 _12.0 _ % volume (dry) My (wet) 29.50
co - ¢ volume (dry) Excess Air .
N2 _73.0 % volume (dry) Sampled Volume 33.48 SDGF

H20 _ 10.7__ % volume Isokinetic Rate 92, - %

Particulate Concentration:
Co __0.034&rains/SDCF @ 60 °F and 29.92 "Hg
c grains/SDCF @&

Emission Rate;
E.R. 146.56 lbs/hr @ Qgtd(dry) 155940 SDCFM

{0
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PARTICULATE EMISSIONS
TEST MONITOR DATA

Date 8/23/83 Run 2 Nozzle & Probe Mat. SS
Client Lonestar Sample Train Temp.:  Filter Holder Mat. 88
Unit —Mainm Stack _ Probe 270,260,250 °F  Filter 4 4 T
Ambient Temp. F Filter50,250,260 °F Nozzle # 6G i.d. 6.0 mm
Press.bar 29.90 in. He Sample Line _ 250 °F Pitot # cp 0. 88
Press.static -0.52 in. H20 Post-Test leak Check: Temp. Unit
Press.duct 29.86 in. Heg Leak Rate 0. 007 CFM Mag. §# 375 Meter 63 8 1.016
Assumed MW 29 %3 $H20 14.8 8@ 5in. Hg Vac. Orifice km g
Duct Data Meter Data
Trav. Temp. { Head | Velocity | Vacuum | Temp. Orifice
Point [ Time °F AD ft/sec "Hg °F aH, "H20 | Volume CF
Southegst Port
3 1030_| 275 0.76 o4, 3 90 2.94 388.50
2 1035 | 280 0.76 54,5 2 95 2.95
1 1040 | 275 0.62 49,0 95 2.48
1045 {Stop tol change|ports, digconnect & leak check 397.20
Southwgst Port
3 1050 | 275 0.76 o4.3 90 2.94 397.30
2 1055 | 275 0.76 04,3 2 95 2.96
1 1100 | 275 10,58 47.Y 95 2.3h
1105 |{Stop to| change|ports, dijconnect ¥ leak chéck 405,90
Northwgst Port|
3 1120 275 0.99 __59.1 70 3.32 '
2 1125 | 280  [0.9k 60,6 2 75 3.45 _506.0
1 1130 | 275 0.80 59.7 15 3.04
1135 |[Stoo to| change| ports 415.75
Northedast Port
3 1138 | 275 0.90 59.1 65 3.30
2 1143 | 275 0,54 45,8 75 2.1%
1 1148 |1 280 0.48 43,3 2 75 1.92
1153 [ End of Test héﬁ.?ﬁ
Total 60 Miputes Max 2 TOTAL 35.55
Avarage 376 53.1 Average 83 2.81 .36.12 = Jcorr
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CORPORATION
PARTICULATE EMISSIONS
DATA & RESULTS: _
Site: Main Stack Run: 2
Absorber Type Contents Final Tare Net H20
Lg. Greenburg 804 TPA 574.2 551.2 23.0
Sm Greenburg ' 6% Peroxide 450.8 426.5 24 .3
Cas Absorber 6% Peroxide 251.9 241 .8 10.1
liquid trap empty 118.9 100.2 18.7
silica gel 738.5 716.1 22.4
TOTAL 98.5
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. Tare Wt. Net mgram | Co,grains/SDCF
Probe & Nozzle Wash 65.0469 | 65.0445 2.4 0.0011
200/ '
Condensables 200 68.8862 | 68.8337 52.5 0.0232
Filter #47 0.4%133 0.4132 0.1 0.0001
49.2 mls
Acetons blank <0.1 <0.0001
Gas Composition: ’
T2 17.5 % volume (dry)  [OTAL 52 0.0243
02 — 10. ¢ volume (dry) MW (wet) 29.69 _
co - ¢ volume (dry) Excess Air . ~ 4
N2 - £ volume (dry) Sampled Volume _3%.81 SDGF
H20 4 volume Isckinetic Rate 96.0 4

Particulate Concentration:

Co _0, 0243grains/SDCF 8 _ 60
C grains/SDCF 6@

Frission Rate:

E.R. _32.50 1bs/hr 8 Qstd(dry)

Vo4l

°F and 29.92 "Hg

125971

SDCFM

—
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CHEMECOLOGY .
CTRFORATION
PARTICULATE EMISSIONS
TEST MONITOR DATA
Date 8/23/83 Run 3
Client Lomnestar Sample Train Temp.:
Unit Main Stack Probe 250,240,250 °F
Ambient Temp. °F Filter 2H5 260 265F 30
Press.bar 29.90 in. Hg Sample Line 250 F2 !
Press.static —0 52 1n H20 Poat-Test leak Chec%

Press.duct 9.86 . Hg

Leak Rate 0.005CFM

Nozzle & Probe Mat. _ S8
Filter Holder Mat. ___EEL___
Filter # Lk

Nozzle # ¢a 1.4, §,0 mm

Pitot # S5og4 Cp 0.78
Temp. Unit

Mag. # 3%5__Meter 631 8 1.016

Assumed MW 29 _29.50 7 20 10.7 @& 8 in. Fg Vac. Orifice
| Duct Data Meter Data
Trav. Temp. | Head | Velocity | Vacuum | Temp. | Orifice
Point | Time | °F AD ft/sec "Hg °F AH, "H20 | Volume CF
Northeast Pordy
3 1305 | 275 0.60 47.0 70 2.37 127.20
2 1310 | 280 0.58 464 2 75 2.31
1 1315 | 275 0.46 41,2 75 1.90
1320 | Stop to| changel ports 434,90
Northwest Port
3 1325 280 0.60 47.2 70 2.36
2 1330 | 280 0,64 L418.7 2 75 2.51
1 1335 | 285 0.50 43,2 75 2.01
1340 | Stop td change] ports, dikconnect k leak chbeck 542.90
Southwest FPort 4143 .00
3 1350 | 290 0.46 41,6 15 1.86
2 1355 | 290 0.4% 40.7 2 85 1,82
1 1400 | 290 0.36 36.8 85 1,52
1405 | Stop td changd ports 15%9.85
Southeast Por
3 1515 | 290 0.46 41,6 75 1.86
2 1420 300 0.46 h1.6 85 1.87
1 1525 1300 0.50 39.0 2 85 1.65
1430 | End of [Test 456.60
Total 60 Miputes Max. 2 TOTAL 29.30
Average 286 42,9  |Average 78 2.00 - 29.77 =}corr
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CORPORATION

DATA & RESULTS:

PARTICULATE EMISSIQONS

Site: Main Stack Run: 3
Date: 8/23/83 Time: 1305 - 1430
Absorber Typse Contents Final Tare Net gms. H20
Lg. Greenburg 80% IPA 566.7 529.8 36.9
Sm. Greenburg 6 4 Peroxide | 470.0 430. 4 39.6
Gas Absorber 6 % Peroxide | 264.8 255.0 9.8
liquid trap empty 101.8 99.1 2.7
silica gel 705.4 695.3 10.1
TOTAL 99.1
Filter Sample: Type EPA Flat Filter ‘

Sample Fraction Final Wt. [ Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle Wash 63.7717 63.7702 1.5 0.0008
Condensables 200/20q  68.6964 68.6166 79.8 0.0425
Filter #hy 0.422% 0.4182 4.3 0.0023
Acetone blank 63mls <0.1-] <0.0001
Gas Composition: 85.6 0.0456

05 20.0 % volume (dry)  TOTAL , -

02 9.0 ¢ volume (dry) MW (wet) 29.71

Co - ¢ volume (dry) Excess Air \

N2 —69.5 % volume (dry) Sampled Volume SDCF
Hp0 ~ T3.7 ¢ volume

Particulate Concentration:

Co 0.0U5bgrains/SDCF @ 60
c grains/SDCF @

Fmission Rate:

E.R. 147.52 lbs/hr @ Qstd(dry)

°F and 29.92 "Hg

121452

SDCFM

Isokinetic Rate 102.5 %

-
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CORPORATION !

CONSTANT MONITORING

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

METHOD SUMMARY:

A represertative sample of duct gas was extacted throueh a pbrobe, filter,
condenser and. sample line by & pump. The sample was then pumped into a
sampling manifold for distribution to ome or more sample analyzers. The
analyzers output a continuous analog recording of the concentrations of the
analyzed gases in the sample. All analyzers were calibrated with EPA Protocol
gzases (traceable to National Bureau of Standards SRMs) or with recently
analyzed sases (analysis by EPA Reference Methods).

SAMPLING SYSTEM:

A Pyrex glass or stainless steel probe with a Pyrex wocl or glass fibre mat
filter was positioned in the duct. The end of the nrobe was located at a
point of average duct flow and average pollutant concentrations. The probe
was connected with a short (about 2 feet) Teflon line to a samnle conditioning
train. The conditioning train included three glass lmockout 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 delivery system
which was housed in the monitoring van.

PNEUMATIC DELIVERY SYSTEM:

The Teflon sample line delivered sample zas into a small glass knockout tran,
then through an in-line Balston fillter and a Hoke four-way selector valve to
the Teflon-lined diaphraim sample pump (see accompanying diasram). The flow
rate of the sample gas was regulated with main and bypass-flow needle valves
and was read on the main flow meter (typilcal 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 marnifold
was delivered through needle valves and flow meters to the variocus analvzers.

LEAK CHECK PROCEDURE:

The sampling system was checked for leaks by plueging the end of the probe.
The exhaust needle valve was closed and the entire sample flow was directed
through one analyzer flow meter (range 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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CONSTANT MONITORING

CALIBRATION PROCEDURE:

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

gas (typically, ambient air or zero grade Nitrogen) and with a span eas
(typical span ras concentration 60 to 90 percent of analyzer full scale and/or
similar to expected sample concentration). All zero and span checks were
recorded and noted on the recorder strip charts.

STRIP CHART DATA REDUCTION:

The anglog recordings were averaged over time periods as shown on the data
pages (typically 5 minutes, 15 minutes or 30 minutes). The data for each
averaging perlocd was digitized and recorded as average percent of full scale.
These sample readings were then compared with the zero and span gas readings
for calculation of the average concentration for each averagineg period.

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

1/
" Drift 1s 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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CONSTANT MONITORING (cont)

CALCULATIONS (Strip Chart Analysis):

Calculations were performed based on the followine equations:

Symbol Identification

and end of sampling period)

Apparent Zero:
az = (zf-21 )/n

For each t from 1 to n,
zt = az/2 + Aoz ¥ (£ - 1) + 21

Apparent Svan:
68 = ( sp-81 Y/n

For each t from 1 %o n,

st = 68/2 + as ¥ (t - 1)+ 81

Average Sample Concentration

- Rt = 2t &
Ct = St - 7t Cs

Subscripts i and f indicate initial and final respectively (beginning

z = zero reading, % full scale °

s = span reading, % full scale

t = averaging timeperiod aumbered 1 to n

n = number of t's in the sampling pericd

a gz = rate of change of zero reading, % full scale/time interval

As = rate of change of svan reading, % full scale/time interval

Rt = average sample reading over time t, % full scale

2t = corrected (apparent) zero reading for midpoint of t, ¢ full scale
st = corrected (apparent) span reading for midpoint of t, ¥ full scale
Cs = span gas concentration, opm or ¥ vol. (as shown on data sheet)

Ct = average sample concentration for time t, pom or ¥ vol. (as indicated)
Equations:

—
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CONSTANT MONITOR
Pneumatic System

Duct

P,-rou probe

Teflon
[ Cﬂas; knockouts

Glay

wool
filter

[Te“on

Glass knockout Lce Bath

Balston €liter

-,
“~Vacuum gauge NOfES:

~Brpess n::‘{‘: All Lines ure Teflon or Stainless Steel,
Pvg;;u l'c.ll-l’-'f .
ettomlimd [ u!v:e(l" para) All araiyzers outpul electrically to analog recurder;s,
diaphragm pumpg
F A Selector
Valve
s/ No/ 0 ‘o
CDJ_ ”ox 2- f A
Pressure
Jam3¢

Flowmetars

Nacdla
vulves
Ex
Main Exhaust
wwme?cr needie velve
PnuurQ
relief valve
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ANALYZERS:

Taylor Servomex 0A250 or OASB0 Oxyeen Analyzer

The Taylor paramagnetic analyzer is used to measure the percent dry
volume of oxygen in the sample gas. This analvzer contains a quartz-
glass "dumb-bell" that is filled with nitroren and suspended in a
non-uniform magnetic field. The spheres at the ends of the dumb-bell
are repelled from the strongest part of the field by their diamaemetic
property. The dumb-bell therefore rotates to a position where the
repellent 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 sample gas reduces the inten-
sity of the field and therefore alters the position of the dumb-bell.
A small mirror at the center of the dumb-bell reflects & beam of

1ight onto twin photocells (see schematic diagram). The output of
the photocells is amplified and fed back to a coil around the dumb-
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.

N
\_/
yd \\
7
/

Fig. 1.Taylor Servomex Oxygen Cell
— Schematic using Munday’s
principles

Recorder
Fig. 2. Taylor Servomex Oxygen
Analyser — Schematic

—
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CONSTANT MONITORING

ANATYZERS:

Monitor Labs 8430 Nitrogen Oxides Analyzer

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

The sample gas i3 drawn into the amalyzer by a vacuum pump which
partially evacuates the reaction chamber. The sample flows through a
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.

Ambilent air 1s also drawn into the analyzer as an ozone carrier. The
air flows through a desiccant cartridege for dryine, then throuesh an
ozone generator which converts some of the oxygen in the alr to ozone.
The czonated air then flows throuegh a temperature-controlled critical
orifice into the reaction chamber.

The sample gas and the ozonated air are mixed in the reactlon chamber,
where the following reaction takes place: '

NO + 03 — NO2 + 02 + hV

The intensity of the chemiluminescence 1s proportional to the concen-
tration of NO in the reaction chamber. The 1light emitted by this
chemjiluminescent reaction shines through a window in the chamber onto
a photomultiplier tube (PMT). A spinninglight chopper whesél between
the reaction chamber and the PMT allows the PMT output with no lieht
to be compared electronically with the PMT output with 1light. The
signel 1s 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 MONITORING

ANALYZERS:
DuPont Series 400 Sulfur Diacxide Analyzer

The DuPont %00 analyzer is used to measure parts ner million dry volume
of Sulfur Dioxide in the sample gas. The analyzer measures the concen-
tration of S02 by measuring its absorption of ‘ultraviclet lirht.

The sample gae flows through a tubular cell 50.8 cm long. An ultraviolet
lamp shines a light beam through the sample cell to a beam splitter at
the other end. The split beam shines throush optical filters onto nhoto-
tubes which measure the beam intensity at the filtered wavelengths (see
diagram). The reference phototube measures at & wavelength (578 nm) that
is not sbsorbed by 802. The measuring phototube measures at a wavelensth
(280 nm) that is strongly absorbed by an SO2 in the sample. Each vhoto-
tube conducts a current to the logaritimic amplifier that is provortional
to the light intensity strikine the phototube. The sigmnels sre linearized
and compared electronically to determine the absorption of 280 nm wave-
length light and therefore to determine the concentration of S02 im the
sample gas.

MEASURING SEMI- TRANSPARENT
WAVELENGTH MIRROR SAMPLE LIGHT
PHOTOTUBE : (BEAM SPLITTER) r ouTt SOURCE
L i I . Rt e S e
- o —- - Ak A i o - - . e r—
L]
L R T B . I R . P ——
]
PP B P HE e .
"L
3 ' N 1
NI I
OPTICAL 1 e
FILTER TR SAMPLE
y ¢ & ) N
1 ] [ ] '
ot :
vy REFERENCE
M WAVELENGTH
' H !
06 .
;}wp; vvo ¢
PHOTOTUBE

CONTROL

RECOROER STATION é‘l

Figure1. Analyzer Block Diagram
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CONSTANT MONITORING
DATA & RESULTS
Client: Lonqstar, Davenport, CA Analyzed Gas )

Unit: Main Stack Analyzer Range O to 25%

Date: 8/22/83 Recorder Range 0O to 25%

Zero Gas : Scott #CAL 4516 (span gas for NOx and SO5)

Span Gas: 21% Oo- Ambient Air

4 FULL SCALE

Initial rinal

Apnarent

Time

Zero | Span | Zero

Span

Zero | Span

Sample
Reading

AVETage

Concentration
%OQ

1125
1131
to
1203
1210
1325

1333
to
1414

1420
1545
1550
1637
1640

0.0 84.0

0.0

0.0 84.0

0.0
0.0 84.4

0.4

84.0

84.2

84.2

0.0 84.0

0.0 84 .1

0.2 84,1

k2.1

k1.3

10.5

10.3

10.4
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CONSTANT MONITORING

DATA & RESULTS

Client: Lonestar, Davenport, CA Analyzed Gas NOx
Unit: Main Stack Analyzer Range 0 to 500 ppm
Date: 8/22/83 Recorder Range 0 to 500 ppm
Zero Gas : Ambient Air
Span Gas: 309.9 ppm NOx with SO» in No - Scott HCAL 4516
$ FULL SCALE Average
Initial Final Apnarent Sample | Concentration
Time | Zero | Span | Zero | Span | Zero | Span | Reading ppm NOx
1125 0.0 62.0
1131
to
1203 0.0 62.4 41.0 20k
1210 0.0 62.8
1325 0.0] 62.0
1333
to
141} 0.0 62.5 53.5 265
1420 0.0] 63.0
1545 0.1 61.9
1550
to
1637 0.1 60.6 35.5 182
1640 0.1] 59.3
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DATA & RESULTS

CONSTANT MONITORING

Client: Lonestar, Davenport, CA

Unit: Main Stack

Date: 8/22/83

Analyzed Gas
Analyzer Range
Recorder Range

05

0 to 1000 ppm

0 to 1000 ppm

Zero Gas : Ambient Air (-50 to 950 ppm)

Span Cas: 522.% ppm 80y, with NOx in Np - Scott #CAL 4516

§ FULL SCALE
Initial ¥inal Apnarent
Time | Zero | Span | Zero | Span { Zero | Span

AveTage
Sample Concentration
Reading ppl 802

1125 0.0 52.1
1131
1203 ' - 1.0 52.8 1.9 28
1210 ) 2.1 53.5
1325 5.2} 57.2
1333
t0o
hk s.2] s57.1 9.4 4o
. 1420 5.3 57.0
1545 5.0{ 57.2
1550
to
1637 5.0/ s57.2] 10.1 51

1640 ' .5.0| 57.2
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DATA & RESULTS

Unit:
Date:

Zaro

8/23/83

Gas
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CONSTANT MONITORING

Client: Lonestar, Davenport, CA
Main Stack

Analyzed Gas
Analyzer Range O to 25%
Recorder Range 0 to 25%

: Scott #CAL 4516 (span gas for NOx and SO5)
Span Gas: 21% O2 - Ambient Air

0o

7 FULL SCALE

Initial

¥inal

Apnarent

Time

Zero

Span

Zero

Sample
Reading

Kverage
Concentration

g 0,

82s
833
to

937
945
1040
1047
to

1159
. 1210
1255
1300
to

1400

110

0.0

0.0

0.0

8%.0

83.8

83.8

Zero | Span

0.0 84%.0

0.0 83.8

0.0 83.7

0.0

0.0

0.0

Span

84.0

83.8

83.7

48.0

44.3

35.6

12.0

1.1

8.9
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CONSTANT MONITORING
DATA & RESULTS
Client: Longastar, Davenport, CA Analyzed Gas NOx
Unit: Main Stack Analyzer Range O to 500 pom
Date: 8/23/83 Recorder Range O to 500 ppm
Zero Gas : Ambient Air
Span Cas: 309.9 ppm NOx with SO2 in N3 - Scott #CAL 4516
$ FULL SCALE Average
Initial Final Apnarent Sample | Concentration
Time | Zero | Span | Zero | Span | Zero | Span | Reading | ppm NOx
825 0.0 61.8
833
to
937 0.0 | 61.6 27.5 138
945 0.0 | 61.4
1040 0.0 62.0
1047
to
1159 0.0{ s58.2 38.5 205
1240 0.0 54.5
1255 0.0 62.0
1300
to .
1400 0.0 61.5 %3.2 218
1410 0.0] 61.0
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CONSTANT MONITORING

Ambient Alr
Span Gas: 522.% pom SO2 with NOx in Np - Scott #CAL 4516

Client: Lonestar, Davenport, CA
Unit: Main Stack

Date: 8/23/83

Analyzed Gas

‘Analyzer Range

S04
0 to 1000 ppm

Recorder Range -50 to 950 ppm

Time

¢ FULL SCALE

Initial

¥inal

‘Apnarent

Zero | Span

Zero

Span

Zero

Span

Sample
Reading

AveTage
Concentration

ppm S02

825
833

to
937

1040
1047
1159
1210
1255
1300
to
1400

1410

945 ;

5.1 57.1

5.0 57.1

5.0 57.9

5.7

4.2

5.3

57.6

56.9

57.2

5.4

k.6

5.2

57.4

57.0

57.2

21.7

25.5

165

170

204
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Pitot Tube

Number

5192 -
5210
5211
5212
5270
5272
5273
5293
5294
5295
2330
5332
2350
5352

Page 48 of 60

PITOT TUBE CAL SUMMARY

Calibrated by DER

Description Cpp Cpy 65
3' In .783 779 . 781
3' SS .796 .799 L7197
3t 83 .799 801 .800
31 88 .798 -795 .796
6' In .768 A .769
6' In .780 .778 179
6' In 777 177 NN
6! S8 805 .803 .8ok
6' S8 778 .783 .780
6' 83 .780 .782 .781
9t In 7 .770 770
91 In .782 781 . 781
gr 88 .T76 778 ST
9' 88 .778 .781 al
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Scott Ei.  snmental Technology, Inc.

R 1/18/83
PLUMSTEAOVILLE, PA. 18949 ' PHONE: 215-766.8861  TWX: 510.665-0344 Date Shipped
‘ Our Project No: 320989
CHEMECOLOGY ) 610
ATTN: RIP HUNTER Your £.0. No:
690 CARCIA AVENUE

Page of L
PITTSBURGH, CA 94565
CERTIFICATE OF ANALYSIS - EPA PROTOCOL GASES*
{Concentrations are in mole % or ppm) . N 1/15/83
Cylinder Number CAL-4516 Certitied Accuracy 1 4 NBS Traceable Analysis Dates: First /2 3./_3-1 Last __1/12/83
PRIMARY REPLICATE
’ CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM's FIRST SECOND

NIPRIC OXIDE 309.6 ppm 1/12/84 CHEMILIMINESCENCE 1686, 1687 309. kppp 309,8 _ opm

NOX 309 . 9 Ppm

SULFUR DIOXIDE 522.4% ppm 1/15/84 ELECTRO-CHEMICAL = _ 1663, 1661 _920.7Tpem . _524.) ppm

Cylinder Number Certified Accuracy_______% NBS Traceabls Analysis Dates; First Last
. . PRIMARY .REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM"s FIRST SECOND

09 Jo 1S 88ed

*We hereby certily the cylinder gas has been analyzed according to EPA Protocol No:

Anatyst “rac /"'{/M/ 4 © Approved By

"PEN ROSE HALI.DWE

he oniy hadlinty LY 'ghl Complnr for gas which 1l 16 comply with (hit anaiviis whall oe npuumggﬂ bg: hulga$m without axirs ceet.

CERTIFIED REFEHENCE MATERIALS ® EPA PHOTOCOL GASES w ACUBLENDY m CALIBRATION & SPECIALTY GAS MIXTURES
PURE GASES @ ACCESSORY PHODUCTS ® CUSTOM ANALYTICAL SERVICES

TROY. MICHIGAN / SANBEHNARDINO, CALIFORNIA
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CHEMECOLOGY e

CORPORATION

Introduction

On August 4, 1983, Chemecology persomnel; Larry Borrelli,
Dave Ray and Kevin Crosby, performed particulate emissions
testing at two sites simultaneously. The two sites were
the Clinker Cooler and Coal Stack.

The purpose of testing was to determine compliance with
Monterey Bay Tnified APCD regulations.

The testing was coordinated as follows; Dave Ray con-
ducted sampling at the Clinker Cooler Stack, Kevin Crosby
sampled at the Coal Stack, and Larry Borrelli operated
the computer and supervised the testing team. All samples
were transported to the Pittsburg Laboratory and analyzed

the following day by Cherry Padilla, Chemecology's Lab
technicien. '
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SELECTED RESULTS
Client: Lonestar
Unit: Clinker Cooler
Date: August %, 1983
Time: 1105-1214 1403-1520 1648-1800
Run #1 Run #2 Run #3

Process Conditions:
ACFM: 163400 151600 149000
SDCFM: groe 99540 95430 g2130
TPH (kiln feed): {79 170 170 170
TPH (Clinker Production): oA 9y 94 94
COp (% vol dry): 0 0 0
Os (% vol dry): 21.0 21.0 21.0
HoO (% vol) 1.4 1.3 1.6

Particulate Emissions:
gr/SDCF: . 0.0130 0.0127 0.0166
gr:SDCF (less condensables): 0.0120 0.0082 0.0149
1bs/hr (total): (L1110 10.40 13,12
1bs. part/Ton Feed (less condensables) 0.0€0 0.041 0.069

Test Conditions:
Duration (min): 60 60 60
Sample vol. (SDCF}: 43.58 41.27 39.97
4 isokinetic: 100.0 28.7 9¢ .1
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Client: Lonestar
Unit: Coal Stack

Date: August 4, 1983

Time:

Process Conditions:

ACFM:
SDCFM:
TPH (kiln feed):
TPH (Coal Mill):

COo (% vol dry):

O0p (% vol dry):

HoO (% vol):
Particulate Emissions:

gr/SDCF:

1b/hr. (total):

Test Conditions:

Duraticn {(min):
Sample vol. (SDCF):
% isckinetic:

?Egg 6 of 32

gr/SDCF (less condensablies):

SELECTED RESULTS

1107-1220

Run #1

26590
20970
170

15.5

no
O O
=\

0.0053
0.0033
0.95

60
34.26
91.5

1410-1519
Run #2

26840
21290
170

15.5

n
oo
(o s AN RN |

0.0032
0.0019
0.58

60
36.57
95.8

1654-1809
Run #3

27060
21400
170

15.5

ny
=0 0O
- O

0.0008
0.0005
0.15

60
39.38
102.6
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VELOCITY TRAVERSE AND VOLUME FLOW RATE

REF: Envirommental Protection Agency, Code of Federal Regulatioms,
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 Division of Joy Manufacturing, 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 ald in the extraction of a representative sample (i.e. by EPA Method 1).
Velocity head was determined using a calibrated type "S" vitot tube and
Magnehelic differential pressure gaurge. Duct temperature 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, velocity was calculated at each traverse
point. From the average veloclty, duct area, temperature, pressure and
composition, actual and standard gas volume flow rate were calculated for
the duct.

CALCULATIONS:

Performed by computer based on the following equations:

Symbol Identification:

A3 = duct area, square feet

Cp = pitot tube correction factoer, unitless

D = duct diameter (circiilar ductss, inches

k = number of traverse points on D or W

L = duct dimension having ports (rectangular), inches
Mw = molecular weight (wet)

n = traverse point number on a diameter

ap = velocity head, HQO

P{, = number of ports on dimension L

Pq & Pgyq = duct (barometric + static) and standard pressure, "Hg
Qq = volume flow rate, actual CFM

Qstq = volume flow rate, standard condition (wet or dry), SCFM

Tg & Tntd duct and standard temperature, °R

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

W = second duct dimension (rectangular), inches
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VELOCITY TRAVERSE AND VOLUME FLOW RATE (cont)

Equations:

Location of Traverse Points;
Circular Duct:

t.p. (1st half)

D/2 ~ (D/2k) *v k{k+1-2g)
D/2 + (D/2k) * Vv X(2n-17

it

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

t.p. = W/2k + (n-1) * w/x

Where k = (W/L) # (PL)
n 1tk

Velocity & Volume Flow Rate:

#*
va = 85.49 % cpw 40D
Q

=60 * vq (avg) * Aq = ACFM
Tstd Pa  _
- * * =
Qstd{wet) = Q4 Ta(ave) = Fstd SCFM

Qstd(dry)

Qstd(wet) * (1 - 2H20/100) =  SpCFM

R




Average Velocity (Vq) 48.0 FPS

Volume Flow Rate at 381 °F & 29,90 "He

Volume Flow Rate at standard conditions

Volume Flow Rate at standard conditions

Average duct temp. 381 °F, press. 2g.qqg "He

— CHEMECOLOGY —— Page 10 of 32 S
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| VELOCITY TRAVERSE & VOLOME FLOW RATE (cont')
DATA:
CLIENT: Lonestar UNIT: Clinker Cooler
DATE: 8/4/83 TIME: 1105 - 1214 RON #: 1
Description: Ports: two 3-inch female ports, properly located, approximately
6 diameters after and 2 diameters before disturbancss in flow.
Duct Diameter 102 inches Area 56.75 ft2
Rectangular duct ' X
g HoO 1.4 MW 28.69 Mag. Box # 371
Duct Static Pressure 1.10 inches H20 Temp. Unit # 562
Standard Conditions 60 °F & 29.92 "Hg Pitot Tube § 2322
Pitot Tube Coefficient 0.78
Ins. Northwest Port Southwest Port Z
Trav. From | Temp &P Va Temp AP Va Temp &P V3 Temp &P Vi
Pt. Edge| °F In. ft/sec| °F In. ft/sec| °F 1In. ft/sec| °F 1In. ft/sec
1 2.2] 380 .[0.45T 53.8 | 380 |0.u6[ 4u.8 A ‘
2. 6.81 390 |6.53: 48.3 385 |0.50{ 46.8 ’
3 | 12.0) 390 {0.60( 51.4 390 |0.54| 48.8
Y 18.1) 395 [0.58( 50.7 390 |0.54| 48.8
5 1 25.5}1 395 [0.58¢ 50.7 390 |0.52] 47.9
6 36.3| 395 [0.57; 50.3 390 [0.52} 47.9
7 65.7] 395 10v521 48.0 390 |0.50] 46.9
g 76.5] 395 {0.52] 48.0 390 |0.56] 49.7
9 | 83.9| 385 [0.55} 49.1 290 {0.50} kk.1
10 90.0| 385 {0.55| 49.1 290 (0.50| k.1
11 95.2] 390 |0.54| 48.8 390 |0.56} 49.7
%g 99.8| 390 |o0.5%| 48.8 385 10.48| 45.8
14
.15
16
17
18
19 -
20
21
22 ¢
23
24
RESULTS:

(Qd) 163421~ ACFM
(Qstd(wet)) 100978 SCFM
(Qstd(dry)) ggsy2 SDCFM
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')

DATA:

CLIENT: Lonestar ONIT: Clinker Cooler

DATE: 8/4/83 TIME: 1403 - 1520 RON #: 2

Description: Ports: two 3-inch female ports, properly located, approximately
6 diameters after and 2 diameters before disturbances in flow.

Duct Diameter 102 inches Area 56.75 £t2

Rectangular duct X

g HO 1.3 My 28.70 Mag. Box # 371

Duct Static Pressure 1.10 inches Ho0 Temp. Unit # 5562

Standard Conditions 60 °F & 29.92 "Hg Pitot Tube # 5352
Pitot Tube Coefficient 0.78 :
Ins. Southwest Port Northwest Port
Trav. From | Temp &P Vd Temp &P Va Temp &P Vg4 Temp &P Va
Pt. PRdge| °F In. ft/sec| °F In. ft/sec| °F In. ftfsec| PF In. ft/sec
1 2.2 360 [o0.40] W1.2 365 0.50{ k6.2 ) ! '
2 6.8] 360 ]0.42| 42.2 |365 |0.50] 46.2
3 12.0l 360 [0.46{ 4%.2 [365 |0.54 48.0
Y 18.1] 360 {0.46] Lk4.2 365 |(0.54] 48.0
5 25.5 360 {0.50] L6.1 365 |0.53 47.6
6 36.3] 360 |0.46] 4.2 365 |0.53] 47.6
7 56.71 370 | 0.40] ¥1.5 |360 |0.50[ #6.1
e | 76.5| 270 |0.42] 39.9 [350 |0.50] u5.8
9 83.9] 270 {0.42| 39.9 350 |0.50{ 45.8
10 90.0| 375 | 0.46f k.6 355 (0.48] 45.0
11 95.2f 375 | 0.45) Lk.1 355 |0.h6] 4u.1
1§ 99.8! 375 | 0.44 43.6 |355 [0.42] L2.1
l .
1h4 .
15
16
17
18
19
20
21
22 A
23 '
24
RESULTS:

Average Velocity (Vg) 4k.5 FPS

Average duct temp. 355 °F, press. 29.90 "He

Volume Flow Rate at _355 °F & 29.90
Volume Flow Rate at standard conditions
Volume Flow Rate at standard conditions

"Ee -(Qd) 151550 ACFM
(Rstalwet)) 96685~ SCFM
(Qstdldry)) 9sh3k SDCFM
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')
DATA:

CLIENT: Lonestar

DATE: 8/4/83 TIME: 1648-1800

Description: Ports: two 3-inch female ports, properly located, approximately
2 diameters after and & diameters before disturbances in flow.

ONIT: Clinker Cooler
RON #: 3

-.ﬁ

Average Velocity (Vg) 43.8 FPS  Average duct temp. 347 °F, press. 29.90 "He
"He (Qa) 148961

Volume Flow Rate at 367 °r g 29.90
Volume Flow Rate at standard conditions

Volume Flow Rate at standard conditions

(Qstalwet)) 93620

(Qstaldry)) 92128

Duct Diameter 102 inches Area 56.75 £42
Rectangular duct X
4 HpO 1.6 MW 28.67 Mag. Box § 371
Duct Static Pressure 1.10 inches Hp0 Temp. Unit § 5962
Standard Conditions 60 °F & 29.92 "Hg Pitot Tube § 5352
Pitot Tube Coefficient 0.78
) Ins, Northwest Port Southwest Port
Trav. From | Temp &P V3 Temp &P E Temp &P V3 Temp AP Va
Pt. Edge| °F In. ft/seec|{ °F 1In. ft/sec| °F In. ft/sec| °F 1In. ft/sec
1 2,21 370 |0.42] 42.5 | 370 [0.43] k3.0 W
2 6.8 370 |0.53} 47.8 | 370 [0.43] L3.0
3 | 12.0| 370 ]0.53| u47.8 | 370 [0.40] W1.5
L 18.1| 360 |0.56| 48.8 | 370 {0.40; %1.5
5 | 25.5| 370 to.54] 48.2 1 375 |0.40] 11.6
6 36.3] 360 10.46] 44,2 | 375 {0.40] 41.6
7 | 65.7| 360 |0.46| 4.2 | 380 {0.37] 40.1
e 76.5| 360 j0.50| 46.1 380 | 0.42] 42.8
9 83.9| 360 [0.50| 6.1 | 380 |0.42] h42.8
10 90.0| 360 {0.46] 44,2 | 380 |0.4%0 W1.7
11 95.2] 345 [0.461 43.8 | 365 | 0.421 2.4
12 99.8] 340 [0.42] H1.7 | 365 | 0.420 42.4
13 .
ik
15
.16
17
18
19
20
21
22 )
23
2y
RESULIS:

ACFM
SCFM
SDCFM
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Standard Conditions 60
Pitot Tube Coefficient 0.78

TRAVERSE & VOLUME FLOW RATE (cont')
DATA:

CLIENT: Lonestar UNIT: Coal Stack

DATE: 8/4/83 TIME: 1107 - 1220 RUN #: 1

Description: Ports: two 3-inch female ports, properly located, approximately
8 diameters after and 8 diameters before disturbances in flow.

Duct Diameter 36.0 inches Area [(-07 £t

Rectangular duct X

4 Ho0 .1 MW 28.45 Mag. Box # 375

Duct Static Pressure -27.0 inches Ho0 Temp. Unit # 549

°F & 29.92 "Hg Pitot Tube # 5294

West Port

Average Velocity (Vq) 62.7 FPS

Ins. South Port
Trav. From | Temp &P Vi Temp oF Vd Temp &P V3 Temp &P V4
Pt. Edge °¢ In. ft/sec °F In. ft/sec oF In. ft/sec °F In. ft/sec
1 1.6| 120 10.86] 52.9 140 j0.60! 45.0 !
2 5.3 128 |1.20{ 65.5 128 (1.15{ 61.6
3 | 10.7| 128 {1.20]| é5.5 128 |1.40| 68.0
Y | 25.3] 128 [1.20] 65.5 128 {1.59] 70.4
5 30.7| 128 {1.20]| 65.5 128 |[1.40{ 48.0
? .4 128 [1.15| 61.6 128 |1.20! 62.9
g
9
10
11
12
13
14
.15 )
16
17
‘18
19
20
21
22 4
23
24
RESUATS:

Average duct temp. 128  °F, press. 27.84 "He

Volume Flow Rate at 128 ©F & 27.8%4 G ~ (Qa) 26589 ACFM
Volume Flow Rate at standard conditions (Qstd(wet)) 21864 SCFM
Volume Flow Rate at standard conditions  (Qstd(dry)) 20969 SDCFM
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VELOCITY TRAVERSE & VOLUME FLOW RATE (cont')

DATA:
CLIENT: Lonestar ONIT: Coal Stack
DATE: 8/4/83 TIME: 1410 - 1519 RUN #: 2

Description: Ports: two 3-inch female ports, properly located, approximately
8 diameters after and 8 diameters before disturbances in flow.

Duct Diameter 36.0 inches Area 7.07 - ft2

Rectangular duct X

4 Ho0 3.8 MW 28.49 Mag. Box # 375
Duct Static Pressure -27.0 inches H20 Temp. Unit # 549
Standard Conditions 60 °F & 29.92 "Hg Pitot Tube # 529%

Pitot Tube Coefficient 0.78

Ins. West Port South Port
Trav. From | Temp &P Va Temp oP Va Temp &P V3 Temp &P V4
Pt. Edge| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec
1 1.6] 120 [0.56] 42.7 |120 0.60 44.2 !
2 5.3 128 |1.20| 62.9 [128 |1.25 64.2
3 10.7| 128 |1.4%0] 67.9 128 1.500 70.3
b 25.3] 128 | 1.50| 70.3 {128 1.50{ 70.3
5 30.7/ 128 {1.501 70.3 {128 |1.45] 69.1.
6 3.4 128 | 1.25] 64.2 [128 |[1.20] 62.9
7
g
9
10
11
12
13
14
.15
16 -
17
18
19
20
21
22 +
23
2%

RESTLTS : : » _
Average Velocity (Vq) ©33 FPS  Average duct temp. 127_ °F, press. 27,84 "Hg
Volume Flow Rate at 127 °F & 27.84 "He (Q3) 26839 ACFM
Volume Flow Rate at standerd conditions (Qsta(wet)) 22132 ° " gopp
Volume Flow Rate at standard conditions  (Qstd(dry)) 21289 SDCFM
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VELOCITY TRAVERSE & VOLUME FLOW RATE {cont?)

(Qa) _ o706y ACFM

(Qstd(wet)) 22311~ SCFM
(Qstd(dry)) 21399

SDCFM

DATA:
CLIENT: Lonestar UNIT: Coal Stack
DATE: 8/4/83 TIME: 165% - 1805 RUN #: 3
Description:
Duct Diameter 3.0 inches Area 7.07 £t
Rectangular duct X
¢ Ho0 4.1 MW 28.44 Mag. Box # _ 375
Duct Static Pressure -27.0 inches H20 Temp. Unit # gig
Standard Conditions 60 °F & 29.92 "Hg . Pitot Tube # 50g9L
Pitot Tube Coefficient 0.78
Ins. South Port West Port
Trav. From | Temp AP vd Temp &P V3 Temp &P Vg Temp AP v
Pt. Edge| °F In. ft/sec| °F In. ft/sec| °F In. ft/sec| °F 1In. ft/sec
1 1.6] 120 Jo.40{ 36.t | 125 |0.85]| 52.8 -
2 5.3] 128 |1.30( 65.5 | 128 ]1.25] 64.2 ,
3 10,71 128 {1.45 69.2 128 [1.45] 69.2
Y | 25.3( 128 |1.45] 69.2 | 128 [1.55] 71.5
5 30.7] 128 |1.40{ 68.0 | 128 |1.50] 70.%4
6 | 34.4| 125 |1.30| 65.3 | 128 {1.25| 6k4.2
7
g
9
10
11
12
13
14
15
16
17
18
19
20
21
22 . &
23
24
RESUI.TS:

Average Velocity (Vq) 63.8FPS  Average duct temp. 127_ °F, press. 7,8} "He

Volume Flow Rate at 127 ©°F & _ 27,84  "He
Volume Flow Rate at standard conditionms

Volume Flow Rate at standard conditions
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CORPORATION

PARTICULATE EMISSIONS

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

SAMPLING PROCEDORE:

The apparatus conslsted of a nozzle, heater wrapved probe and heated filter
holder (see data sheets for type of nozzle, probe and filter holder)}. A
series of impinger-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 gas drying tube containing indicating silica gel, a diaphragm
pump, dry test meter and a calibrated restriction orifice fitted with a
magnehelic differential pressure gaurge.

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

were brought to temperature and the nozzle was positioned at the first sampling
point. The punp was immediatley started and adjusted to cobtain the isokinetic
sampling rate.

Duct conditions were monitored throughout the sampling period with a tvpe
"S" pitot tube and a thermocouple simultaneously positioned at the traverse
point. Conditions at the sampling avparatus and metering device were
constantly monitored and regularly recorded on the data sheet. Isokinstic
sampling rate in terms of orifice differential pressure was calculated by
computer for each set of duct and sampling 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 transported
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 §hrough the train an
collected at the outlet of the meter into a sample bag. -

ANATYTICAL PROCEDURE:

The weirht or volume increase of the impingers was measured and recorded
for calculation of percent water,

The contents of the sample bladder were analyzed by Orsat for fixed gas and
molecular welght determination.
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CORPORATION

PARTICULATE EMISSIONS
Analytical Procedure {cont)

The filter section was recovered, placed in a 105°C drving oven and desiccated
to constant weirht. The weight increase was determined from the tare weirght
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 nylom bristle brush. A tared dish
was used for subsequent evaporation, desiccation and welght determination.

If analysis of the condensable fraction of the particulate ("impinerer catch" or
"back half") was required, an aliquot of the imoinerer liquid was poured

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

Aliquots of blank impinger and/or probe wash reagents were evaporated to
dryness in tared dishes. The residue was desiccated and weished 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 and averare

A = area, square feet
Co = particulate concentration, grains/SDCF
pitot tube correction, unitless
.R. = emission rate of particulate, lb/hr
A H = orifice differential pressure, inches Hs0
I = percent of isokinetic sampling
kpm = orifice constant, unitless
M = mass of particulate collected, milligrams
MW = wet molecular weight of duct gas, g/mole
= absolute pressure, inches Hg
p = velocity pressure head, inches Ho0 - N
= volume flow rate, CFM
= parameter of volume flow rate through the orifice
absolute temperature, °R
time of sampling period, minutes
gas volume, CF
velocity, feet/second
water collected, grams
HoO = duct gas water content, percent volume

nomny

P
I
Q
Qo
T
t
v
v
W
4
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PARTICULATE EMISSIONS

Calculations (cont)

Equations:

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

. . Tq * ap
vg = 85.49 Cp Py ¥ W
Isokinetic sampling rate at any traverse point:
Pg # Tp
Cu = O ¥ 57— * (1 - # Hp0/100)
o d
where Qn = 60 * vy # Ay and for isokinetic sampling, vp = vg
Py [ - (0.18 * § B0)]
*

AH=Q02% o
kg2 * To (1 - % H,0/100)

where Q, = 1.23 # Q; - 0.23 * Qm(2 - ) (for non-linear orifice)
Percent of isokinetic sampling:

[0.00267 * W + Vp/Tplave) ¥ (Ppa. + & Hlavg)/13.6)]
t ¥ vglaveg) ¥ Pg ¥ A, ¥ 60 * 100

I=Td*
Sampled Volume:

Tatd . (Ppar + A H(avg)/13.6)

= #
Vn(std) = Vo * mraey Pora

Particulate Concentration:

o = 0:0L5H * M
o = TV (std)

Emission Rate:

E.R. = 8.58 * 10-3 ¥ Qgiq(dry) * Co
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Method 5 Particulate Sampling Train

Feated Pebe o

deghed Totrers
~older \_2

Impinger #

_h\i!gj\ih’l\: (2, ,};__

Exhavet

el )

e ]
.

\jc‘.l\j;_:._'
Man - .
) Zass
R _— .
LN B -
| g
L/‘ ‘:—'—-—._.__.-—"/
o
l-\n.;‘;_‘-}‘\\" ey

Contents

#1
#2
#3
#4

100 mls Distilled Water

100 mls Distilled Water

Empty

250 grms Silica Gel (8 mesh)
@
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PARTICULATE EMISSIONS
TEST MONITOR DATA

‘Date 8/4/83  Run 1 . Nozzle & Probe Mat. S8
Client Lonestar Sample Train Temp.: Filter Eolder Mat. S8
Unit Clinker Cooler Probe 400,420,400, F 400F1ilter #

. Ambient Temp. 75 °F Filter75,280,225 F 230Nozzle # 7G_1.d. 7.0 mm
Press.bar 29.32 in. Hg Sample Line F Pitot # 5352 Cp 0.78
Press.static .10 4n. H20 Post-Test leak Check: Temp. Unit # 5562
Press.duct 29.90 in. Hg Leak Rate Q,005CFM Meg. # 371 Meter § 632
Assumed MW 2B.80 $E20 1.0 85 in. Fg Vac. Orifice km Q.4

| Duct Data Meter Data
Trav. Temp. | Head | Velocity | Vecuum | Temp. Orifice .
Point | Time °F Ap ft/sec "Hg °F aH, "H20 | Volume CF
Northwest Port
12 1105 390 0.54 4§.8 80 3.82 754.10
11 1107.5 | 390 0,54 48.8 80 3.82
10 1110 385 0.55 49.1 70 ¢ 3.85
9 1112.5 | 385 0.55 49,1 70 3.85
8 1115 395 0.52 48 .0 0 5 3.65
7 1117.5 1 395 0.52 48,0 ) 3.65
6 1120 395 0.57 50,3 75 3.97
5 1122.5 1 395 0,58 50.7 75 4.03
4 1125 395 0.58 50.7 Q 1% 4.03
3 1127.51 390 0.60 51,4 75 4.18
2 1130 . 390 0.53 48.3 75 3.73
1 1132.5 { 380 0.4k 43.8 5 3.19
1135 Ston td change vorts 776.26
Southwest Pont
12 7154 385 0.48 45.8 15 3.43
11 1156.5 | 390 0.56 49.7 75 3.92
10 1159 290 0.50 4h 1 75 3.97
g 1201.5 | 290 0.50 44,1 0 75 3.97
8 1204 390 0.56 49.7 80 3.95
7 1206.5 | 390 0.50 46.9 85 3.59
6 1209 390 0.52 47.9 2 85 - 3.72
5 1211.5] 390 0.52 47.9 8s 3.72
N 720% 390 1 0.5% | 48.8 85 3.85_
3 1206.5 | 390 0.5h 8.8 85 3.85
2 1209 385 0.50 46.8 80 - 3.59
1 1211.5] 380 0.46 4.8 80 3.35
1214 Bnd of [test sl - 798 .90
Total 60  Migutes Max , 2 TOTAL 44 .80
Average 381 48,0 [Average | 70 3.78
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PARTICULATE EMISSIONS

Site: Clinker Cooler Run: 1
Date:  8/4/83 Time: 1105 - 1214
Absorbér Type Contents Final Tare Net H20
Lg. Grunbrg Distilled H,0 523.1 517.8 5.3
Sm. Grunbrg Distilled H,0 353.1 352.8 0.3
liquid trap empty 98.0 97.5 0.5
silica gel 601.8 594, 3 7.5
TOTAL 13.6
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle Wasll 65.9606 £5.9570 3.6 0.0013
Condensableso fls | 83.1926 | 83.1898 2.8 | 0.0010
Filter §5 4509 4205 30.4 0.0107
HpO (8.7 mls) blank § 8.7 mls = <0.0001
Acetone (54,1 mls) ‘blank 4 54.1 mls # <0.0001
Gas Composition: _ 6.8 0.0130
o2 O ¢ volume (dry) TOTAL | 3 3
02 ¢ volume (dry) MW (wet) 28,69
€0 % volume (dry) Excess Ait
N2 79 ? volume (dry) Sampled Volume Y SDCF
H20 ! {4 volume Isokinetic Rate 1qpp.g 3
Particulate Concentration:
€00.0130 grains/SDCF & 60 °F and 29.92 "Hg
c grains/SDCF &
Emission Rate:
E.R. _11.16 1bs/hr & Qstd{dry) ___ 99500 SDCFM

)

oo
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. ' CHE CORPORAQI'ION
" Date 8/4/83 Run 2

TEST MONITOR DATA

Client Ionestar

Sample Train Temp.:

Onit Clinker Cooler

Apbient Temp. 75

Nozzle & Probe Mat. _gg
1
Probeli10,%20,520,°F 410 ;ilter Holder Mat.
: ilter #

°F Filte£75,260,260 ,°F265 Nozzle §

76 1.d.7,0 mm

—

—S8

Press.bar _ 29.82 in. Eg Sample Line °F Pitot # Cp _0.78
Press.gtatic 1.10 1n. H20 Post-Test leak Check: Temp. Unit
Press.duet _29.90 in. Hg Leak Rate 0.00LCFM Mag. #371 _ Meter F 632
Assumed MW 28.69 FH20 _ 1.4 8 6 in. FBg Vac, Orifice kp 0.5 -
| Duct Data Meter Data
Trav. Temp. [ Head [ Velocity | Vacuum | -Temp. Orifice ,
Point | Time °F AD ft/sec "Hg °F aH, "H20 | Volume CF
Southiwest Pogt
12§ 1403 375 .44 43.6 75 3.19 7759.20
11 ] 1405.5][ 375 0.49 4h 1 0 75 3.25
10 {1408 1 375 0.46 44 .6 80 3.3%
9 1 1410.5) 270 0.42 39.9 80 3.48
8 [1403 270 0.42 39.9 80 3.43
7_11%15.5] 370 0.40 41.5 80 2.97
6 | 1418 360 0.46 4y .2 0 80 3.40
5 [ 1420.5] 360 0.50 46.1 85 3.69
T ETES 360 0.46 Ly 2 85 3.40
3 1 1425.5] 360 0.46 4 D 85 3.42 -
2 11428 1 360 0.42 42,2 85 3.16
1 | 1430.5] 360 0.4%0 L1.2 85 3.02
1433 Stop td changp ports 820.10
Northwest Potrt 820.30
12 | 1450 355 0.h42 42.1 75 3.13
11 | 1452.5] 355 0.46 Y 9 0 75 3.39
10 [ 1455 355 0.48 45.0 75 3.52
9 1 1457.5] 350 0.50 45.8 75 3.67
8 1 1500 350 0.50 458 75 3.67
7 1 1502.5{ 360 0,50 46.1 80 3.66
6 | 1505 365 0.53 47.6 0 80 3.8%
5 1 1507.5 365 0.53 47.6 g0 3.8%
4 1 1510 365 0.54 48.0 80 ~3.90
3 | 1512.5] - 365 0.54 48.0 80 - 3.90
211515 365 0.50 46.2 80 3.6%
1.1 1517.9 365 0.50 h6.2 80 3.64
1520 End off test 042.00
Total 60 Minutes Max., O TOTAL 52.60
Average 355 4l 5 Average 80 3.48

It



Page 24 of 32

N2 79 ¢ volume (dry)

H20 _ 1.3 4 volume

Particulate Concentration:
Co 0.0127grains/SDCF 8 60
c grains/SDCF @

p— CHEMECOLOGY . — e
o CORPORATION
PARTICULATE EMISSIONS
DATA & RESULTS:
Site: Clinker Coolsr Run: 2
Date: 8/%/83 Time: 1403 - 1520
Absorber Type Contents Final Tare Net q20
Lg. Grnbrg Distilled H O 599.2 049.7 .
Sm. Grobrg Distilled H Q 387.6 387.0 0,6
liquid trap empty 100.2 99.9 0.3
silica gel 590.8 584.7 5.3
TOTAL 11.7
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt, [ Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle washk 67.3439 67.3425 1.4 0.0001
300
Condensables mls B4 .5057 84 .4946 11.1 0.0041
Filter #11 0.5368 0.5152 21.6 0.0081
H O (145 mls) blan{ @ 14.5 mld = 0.0001
Acetone (43.7 mls) bland @ 43.7 mlg = <0.0001
Gas Composition: :
0o 0 g volume (dry) TOTAL 34,1 <0.0127
02 7 ¢ volume (dry) MW (wet) 28.70
co ¢ volume (dry) Excess Aif

°F and 29.92 "Hg

Sampled Volume 31 o7 _ SDCF
Isokinetic-Rate 98 7 - %

Fmission Rate:
E.R.. 10.40

1bs/hr 8 Qstd(dry)

95400 SDCFY
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PARTICULATE EMISSIONS
TEST MONITCR DATA

3

Client Lonestar

Sample Train Temp.:

—ﬂ

Nozzle & Probe Mat, S8

Filter Holder Mat. 35S

Onit Clinker Cooler Probe 250,260,260 °P50 Filter # 7
Ambient Temp. °F Filteﬂgo,220,260f§50 Nozzle # 7G 1.d. 7.0 mm
Press.par 29.82 in. Hg Sample Line Pitot § 5352 0.78
Press.static in. H2O0 Pogt-Test leak Check Temp. Unit ¥ 5562 :
Press.duct in. Hg Leak Rate (,(00QCFM Mag. # 371 Meter F_632
Assumed MW H20 1.3 @ 7 in. Eg Vac. Orifice km 0.5
Duct Data ‘Metar Data
Trav. Temp. | Head | Velocity | Vacuum | Temp. Orifice
Point | Time oF aAp ft/sec "Hg °F aB, "H20 | Volume CF
Northyest Porf 842.30
12 [1648 340 0,42 41.7 70 3.16
11 11650.5 | 345 .46 1 43.8 70 3.1
10 ]1653 360 0,46 Ly 2 75 = 3.38
9 11655.5 | 360 0,50 ] 46.1 0 75 3.64
8 [1658 360 0.50 46.1 75 3.64
7 _11700.5 | 360 0.46 by 2 75 3.38
6__11703 360 0.46 | L4.D 75 3.38
5 11705.5 ] 370 0,54 | 148.2 15 3.86
4 11708 360 0,56 | 48.8 75 4.03
3 11710.5 [ 370 0,53 1 k7.8 0 75 3.80
2 _N713 ] 370 0.53. ] 47.8 75 3.80
117155 | 370 0,42 42.5 75 3.08
1718 [ Stop to| change| ports 863.80
Southyest Pork
12 1730 365 0.52 [ 42§ 75 3.10 864.10
11 [1732.5 | 365 0.52 42 4 75 3.10
10 [1735 380 0.%40 1.7 75 2.92
9 1737.5 1 380 0.42 42.8 0 15 3.05
8 1740 380 0.42 1 42.8 75 3.05
7 1742,5 { 380 0.37 40.1 75 2.73
6 1745 375 0.%0 11.6 75 2.94
5 1747.5 1 375 0.4%0 41.6 75 2.94
4 1750 370 0.40 1.5 75 2.95
3 1752.5 | 370 0.ko 41.5 1 75 2.95_
2 1755 370 0.431 13.0 - 5 3.15
i 1757.51 370 0.53 ] k3.0 75 3.15
1800 End of ftest 883.90
<
Total 60 Minutes Max, 1 TOTAL 40,9
Average 367 43.8  {Average 75 3.28
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Site: Clinker Cocler Run: 3
Date: 8/4/83 Time: 1648 - 1800
Absorber Type Contents Final = Tare Net H20
Lg. Grnbrg Distilled HAQ 527.2 522.2 5.0
Sm. Ginbrg Distilled H,0 395.5 396.2 0.7
liquid trap empty 102.1 99.7 2.4
silica gel 655.9 648.6 7.3
TOTAL 14.0
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle wash 68.6317 68.6249 6.81 0.0026
Condensables ‘322! 84,6739 8k. 6696 .31 0.0017
Filter #7 0.4505 0.4186 31.91 0.0123
(102.7 %
Acetone mls) blank |@ 102.7 mlg = <0.0001
H0 (65.3 mls) blank 8 65.3 mls | = <0.0001
Gas Composition: y
Co2 0 { volume (dry) TOTAL 43.01 0.0166
02 21.0 % volume (dry) MU (wet) 28 £7 5
co ¢ volume (dry) Excess Aif . - 4
N2 79 % volume (dry) Sampled Volume SDCF
H2O 1. ¢ volume Isckinetic Rate g9 1 - %
Particulate Concentration:
Co 0.0166grains/SDCF € 60 °F and 29.92 "Hg

C grains/SDCF &

Emission Rate:

E.R. 13.12 1bs/hr @ Qstd(dry)

92100

SDCFM

)
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PARTICULATE EMISSICNS
DATA & RESULTS:
Site: Clinker Ccoler Run: 3
Date: 8/4/83 Time: 1648 - 1800
Absorber Type Contents Final ~ Tare Net H20
Lg. Grnbrg Distilled H40 527.2 522.2 5.0
Sm. Ginbrg Distilled H,0 395.5 396.2 0.7
liguid trap empty 102.1 99.7 2.4
silica gel 655.9 648.6 7.3
TOTAL 14.0
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle wash 68.6317 68.6249 6.8{ 0.0026
Condensables (322 ! 8y.6739 84. 6696 43| 0.0017
Filter #7 0.14505 0.4186 31.91 0.0123
(102.7
Acetone mls) blank h 102.7 mld = <0.,0001
H0 (65.3 mls) blank 18 65.3 mls | = <0.0001
Gas Composition: ' y |
Co2 ¢ ¢ volume {dry) TOTAL 43.01 0.0166
02 _21.0 ¢ volume (dry) MW (wet) 28.67 L
co ¢ volume (dry) Excess Aif? ]
N2 ¢ volume {(dry) Sampled Volume 39 92 SDhCF

H20 3 ¢ volume

Particulate Concentration:
Co _0.0166grains/SDCF 8 60 °F and 29.92 "Hg
C grains/SDCF 8

Isokinetic Rate 991 4

Emission Rate:
E.R. _13.12 1bs/br € Qstd(dry)

92100 SDCFM
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Press.gtatic -27.0 in. H20

1250, 0:,11;‘ 255

. . CORPORATION
. PARTICULATE EMISSIONS
TEST MONITOR DATA

Date 8/4/83 Run 1
Client Lonestar Sample Train Temp.:
Unit Coal Stack
Ambient Temp. 79 °F Filter 250,950,2
Press.bar 29.82 in. Hg Sample Line

Post-Test Leak Check;

Nozzle & Probe Mat, SS
Filter Holder Mat, SS

Probe 235,235,275 ,°F 250 F4lter § 6
Nozzle # ~ 5G 1.d. 5.0 mm

Pitot # 529% ¢Cp .78
Temp. Unit § Shg

R

Press.duct 27.8% in. Hg Leak Rate 0.00%FM Mag. # 375  Meter § 631
Assumed MW 29.62 3H20 10.0 -8 6 in. Eg Vac. Orifice kg 0.h4 -
Duct Data ‘Meter Data
[ Trav. Temp. | Head | velocity | Vecuum | Temp. Orifice
Point | Time °F AD ft/sec "Hg °F aH, "H20 | Volume CF
south |[Fort
0 1107 | 128 1.15 61.6 65 3.98 703.20
2 11112 | 128 1.30 | 65.5 2 70 Y 44
H 1117 128 1.30 65.5 75 4y g
5 11100 [7128 1.30_1 65.5 80 4. 50
= 11107 (128 1.30 | 65.5 2 80 4,60
1 1432 120 0.86 52.9 80 3.19
Stop tolchanselports 120.95
West Hort
b 1150 | 128 1.20 £2.9 2 80 4 oo
) 1155 | 128 1.40 68,0 80 4 83
3 1200 128 1.50 704 80 9.13
3 1205 { 128 1.40 68.0 2 g5 L ar
2 1210 | 128 1.15 61.6 85 4,09
1 1215 140 0.60 45.0 90 209
1220 | End of test 738.97
Total 40 Miputes Max, TOTAL 35,27
Average 128 2.7 Average 79 ]
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PARTICULATE EMISSIONS

DATA & RESULTS:

Site: Coal Stack
Date: 8/4/83

Run: 1
Time: 1107 - 1220

Absorber Type Contents Final Tare Net . . H20
Lg. Ginbrg Distilled HQO 611.4 549.3 62.1
Sm. Ginbrg Distilled Hy0 36L4.8 402.1 -37.3
liquid trap empty 99.8 99.3 0.5
§ilica gel 665.6 660.3 l 6.3
. © T0fAL 31.6
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. | Tare Wt. | Net mgram Co,grains/SDCF
Probe & Nozzle wash| 68.3080 68.3009 7.1 0.0032
400
Condensables mls 68.5165 68.5120 4.5 0.0020
Filter #6 0.4182 0.4180 0.2 0.0001
HoO (12.1 mls) blafk € 12.1 mls = <0.0001
Acetone (55.3 mls) bladk @ 55.3 mis - <0.0001
Gas Composition: ’
C02 9.5 % volume (dry) TOTAL
02 _20.5 % volume (dry) MW (wet) - 28,74

Co % volume (dry)

N2 790 ¥ volume (dry)
H20 ) 4 f volume

Particulate Concentration:
Co grains/SDCF @ 60
C grains/SDCF &

Excess AirT 2
Sampled Volume J9.2b SDCF
Isokinetic Rate 97.5 4

°F and 29.92 "Hg

Fmission Rate:
E.R. 0.95

lbs/hr € Qstd{dry} 21000

SDCFM
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‘Date  8/4/83 Run 2

TEST MONITOR DATA

Client Lonestar

Unit Coal Btack

Sample Train Temp.: -
Probe ouc oug ocn "y

Ambient Temp. 75
Press.bar 29.82 in. He
Press.gtatic -27.0 in. H20
Press.duct 27.8% 1n. Hg
Assumed MW 2815 FH20 4.1

———

°F Filtepl( pks 055 "Fcs
Sample Line °F e
Poat-Test leak Check: .
Leak Rate ¢, 0QECFM “n
8 7 in., Fg Vsc. iz

| Duct Date Aete-
Trav. Temp. | Head [ Velocity | Vecuum { Tezo.
Point | Time oF aAp ft/sec "HBg °r
West Bort
6 1410 1 128 1,25 6.2 70
5 1415 1 128 1.50 70.3 A 5
Y -1 1420 | 128 1.50 | 70.3 £0
3 1425 | 128 1.40 67.9 A5
2 - 1430 | 128 1.20 62.9 5 29
1 1435 1 120 0.56 42.7 30
1440 i
|
South|Port : :
6 1449 1 128 1.20 62.9 4 75
5 1454 | 128 1.45 69.1 85 ,
Yy 14591 128 1.50 70.3 90
3 1504 | 128 1.50 70.3 6 g0 |
2 1509 ] 128 1.95 6Y4.2 90
1 1514 1 120 0.60 Yy, 2 90
1519 | End of {test
!
|
I
-
Total 60 Minutes Max . &
Average 127 63.3 Average B

l [ L1
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PARTICULATE EMISSIONS
DATA & RESULTS:
Site: Coal Stack Run: 2
Date: 8/4/83 Time: 1410 - 1519
Absorber Type Contents Final Tare Net H20
Lg. Genbrg Distilled H;0 679.3 578.6 100.7
Sm. Genbrg Distilled H,0 296.9 375.0 - 78.1
licuid trap empty 100.5 98.6 1.9
silica gel 65’48 648.0 6.8
TOTAL 31.3
Filter Sample: Type EPA Flat Filter
Sample Fraction Final Wt. | Tare Wt. | Net mgram | Co,grains/SDCF
Probe & Nozzle wash | 63.5920 63.5880 4.0 10,0017
350
Condensables mls 90,1761 90.1731 3,0 | 0.0013
Filter #10 0.4212 0.4207 Q,5 | 0.0002
H.0 (11.6 mls) blank 4 11.6 mls |= <0,0001
cetone (52.5 mls) blank A 52.5 mls |= <0.0001
Gas Composition: :
co2 0.5 7 volume {dry) TOTAL 7.5 10,0032
02 20.5 ¢ volume (dry) Mi (wet} 28.49 :
co % volume (dry) Excess Ait _ 4
N2 179.0 Z volume (dry) Sampled Volume 36, SDCF
H20 3.8 Z volume Isckinetic Rategs.8 4

Particulate Concentration:

c - grains/SDCF 8

Fmission Rate:

E.R.

0.56

Co 0.003%grains/SDCF € 60 °F and 29.92 "Hg

1bs/hr 8 Qstaldry) 21300

SbCFM
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FARTICULATE EMISSIONS
TEST MONITOR DATA

Date §/4/8% Run 3 Nozzle & Probe Mat. SS
Client _ lonestar Sample Train Temp.: Filter Holder Mat. oo
Unit Coal Stack Probe 260,260,270 °F 260 F1lter #

;mbient Temp. - °F F1lter35,205,260°F 260Nozzle § 5C¢ 1.4. 5.0 wm
ress.bar _29.82 in. Hg Sample Line °F Pitot .1
Press.static -27.01in. H20 Post-Test leak Check: Temp. gni%g%i-'fp 0.78
Press.duct 27. in. He Leak Rate 0.008CF™ Mag. £ Meter f 631
Assumed MW 28.4g $£H20 3.8 8 4 in, Fg Vac. Orifice kn g g

Duct Data ‘Meter Data

Trav. Tewp. | Head | Velocity | Vacuum | Temp. | Orifice
Point | Time °F AD ft/sec "He °F aH, "E20 | Volume CF
South |Port

) 1654 125 1.30 65.3 70 3.12 779.06
5 1659 128 1.40 68.0 3 7¢ 3.34

b 1704 128 1.45 69.2 9c 340

3 1709 128 1.45 69.2 b 80 3. 57

2 1714 128 1.30 65.5 A5 3.17

1 1719 120 0.40 36.1 an 1.15

1724 | Stop td change ports 798.90

West ¥Port

6 1735 128 1.25 64.2 L 80 3.06

5 1740 -1 128 1.50 70.4 Be 3.60

L 1745 128 1.55 71.5 90 3.7H

3 1750 128 1.45 69.2 90 3.52

2 1795 | 128 11.25 oh.2 'S 95 ENE

1 1800 129 0.85 52.8 95 2.22

1805 | End of [test 820.10
-
Total 60 HMinutes ax, b TOTAL 41,04
Average 107 63.0 Average oh 3.08
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PARTICULATE EMISSIONS

—

Site: Coal Stack Run: 3
Date: 8/4/83 Time: 1654 - 1805
Absorber Type Contents Final Tare Net H20
Lg. Grnbrg Distilled H.0 573.0 549.4 23.6
Sm. Ginbrg Distilled H,O 425.8 4o2.2 3.6
liquid trap empty 100.0 99.8 0.2
silica gel 695.2 686.3 8.9
TOTAL 363
Filter Sample: Type ?PA Flat Filter
Sample Fraction Final Wt. | Tare Wt. Net mgram Cojgrain§7SDCF
Probe & Nozzle wash| 83.5999 83.5994 0.5{ 0.0002
325
Condensables mls 86.8324 68.8316 0.8! 0.0003
Filter #9 0.4220 0.4213 0.7 0.0003
HQO (19.3 mls) blank |2 19.3 mls|= <0.0001
Acetone (54.5 mls) blank |€ 54%.5 mls|= <0.0001
Gas Composition: 2.0 )
o2 g} ¢ volume (dry) TOTAL ' 00008
02 20.6 ¢ volume {(dry) MW (wet) og u) -
Co I volume (dry) Excess Air- 4
N2 % volume (dry) Sampled Volume 39,38 SDCF
H20 4 4 £ volume Isokinetic Rate 1o ¢ 7

Particulate Concentration:

Co 0.0008 grains/SDCF @

C grains

Emission Rate:

E.R. 0.15 1bs/hr & Qstd{dry)

/SDCF 8

°E and 29.92 "Hp

21400

SDCFM






