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Source category: Portland Cement Date: 01/15/93
Plant name : Lonestar Florida Holding, Inc. Location:  Miami, FL
Testdate : 8/30/85 Ref. No.: 28
Process : wet Basis for process rate feed/production
Ratio: 1.53
Emission | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, |Concen
Source control Pollutant | No.| Ib/hr ton/hr | kg/Mg [ Ibfton DSCFM | ppm
rotary kiln ESP BASED ON FEED RATE
(coal-fired) filt. PM 1 17.25 133 | 0.0648 0.130
filt. PM 2 19.97 133 | 0.0751 0.150
filt, PM 3 22.47 133 | 0.0845 0.169
AVERAGE 0.0748 0.150 |[RATING: B
802 1 380.86 133 1.43 2.86
S02 2 367.01 133 1.38 2,76
S02 3 393.62 133 1.48 2.96
AVERAGE 1.43 2.86 |RATING: B
NOx 1 548.53 133 2.06 412
NOx 2 £592.98 133 2.23 4.46
NOx 3 601.61 133 2.26 4.52
AVERAGE 2.18 4.37 |[RATING: B
coO2 1| 195,722 133 736 1,472 | 154672 | 185
CO2 2 | 182,677 133 687 1,374 | 148,373 | 18.0
co2 3 | 175,430 133 660 1,319 | 146,558 | 175
AVERAGE 694 1,388 [RATING: B
rotary kiln ESP BASED ON CLINKER PRODUCTION RATE
(coal-fired) filt. PM 1 17.25 86.7 0.0995 0.199
- fitt. PM 2 19.97 86.7 0.115 0.230
- filt. PM 3 22.47 86.7 0.130 0.259
AVERAGE 0.115 0.229 |RATING: B
$02 1| 380.86 86.7 2.20 4.39
. 802 2 367.01 86.7 212 4.23
802 3 393.62 86.7 2.27 4.54
AVERAGE 2.19 4.39 |RATING: B
NOx 1 548,63 86.7 3.16 6.33
NOXx 2 592.98 86.7 3.42 6.84
NOx 3 601.61 86.7 3.47 6.94
AVERAGE - 3.35 6.70 [RATING: B
CcO2 1 | 195,722 86.7 1,129 2257 | 154,672 185
co2 2 | 182,677 86.7 1,053 2107 | 148,373 | 180
cO2 3 | 175,430 86.7 1,012 2023 | 146558 | 175
AVERAGE 1,065 2,129 |RATING: B
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I. INTRODUCTION

Lonestar Florida Pennsuco, Inc. operates a portland cement
plant located in Miami, Florida. On August 30, 1985, tests for
particulate, sulfur dioxide, oxides of nitrogen and opacity were
performed on the exhaust stack servicing XKiln No. 3.

The tests were performed in order to comply with the
operating permit conditions set forth by the U. §. Environ-
mental Protection Agency Permit No. PSD FL 050, and to determine
compliance with Chapter 17-2 of the Florida Administrative Code.

During the testing period, records of the process data were
maintained by plant personnel and are presented in Appendix C.

The tests for particulate, sulfur dioxide and oxides of
nitrogen were performed simultaneously. The visible emission

test was performed one-half hour between runs l and 2, and one-
half hour between runs 2 and 3.




SOUTH FLORIDA ENVIRONMENTAL SERVICES, INC.

STACK TESTS FOR PARTICULATE, S02, NOX AND QOPACITY

Lonestar Florida Holding, Inc.

Post QOffice Box 122035

Hialeah, Florida 33012

Type Process - Portland Cement Manufacturing
Abatement Device - Electrostatic Precipitator
Compliance Stack Test

Report 810-§

August 30, 1985

Run Numbers 1, 2 ahd 3

Particulate Allowable Emissions - 39.90 Lbs./hr.
Particulate Emission Rate - 19.90 Lbs./hr.

Sulfur Dioxide Allowable Emissions - 398.82 1bs./hr.

Sulfur Dioxide Emission Rate - 380.50 1bs./hr.

EMISSIONS

Oxides of Nitrogen Allowable Emissions - 586.95 1lbs./hr.

Oxides of Nitrogen Emission Rate - 581.04 1bs./hr.

Allowable Opacity - <20%
Opacity - 0%

All testing and analysis was performed in accordance with the
Florida Department of Environmental Regulation, Florida Admin-

istrative Code, Chapter 17-2.

I hereby certify that to my knowledge all data submitted in this

report is true and correct.

William D. Arllngton
Project Director




II. ALLOWABLE EMISSION DETERMINATION

The allowable emissions were determined by apolying the
allowable emission rates specified in the U.S. Environmental
Protection Agency Permit No. PSD FL 050 to the process rates.

Emission Limits Allowable Emissions
Pollutant Standard ibs./hr.
* Particulate 0.30 1b/Ton 39.90
** gulfur Dioxide 4.60 1b/Ton 398.82
** Oxides of Nitrogen 6.77 1lb/Ton 586.95
Opacity < 20% 20%

* Pounds of TSP per ton of feed
Pounds of pollutant per ton of clinker produced

ITI. CYCLONIC FLOW DETERMINATION

Due to the configuration of the system, cyclonic flow was
considered to be non-existent at the sampling site.

ﬂ.
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IV. SUMMARY OF RESULTS
REPORT 810-S

PARTICULATE
Emission Rate Allowable Emission Rate
Run lbs./hr. lbs./hr.
1 17.25 39.90
2 19.97 39.90
3 22.47 39.90
Average 19.90 39.90
SULFUR DIOXIDE
Emission Rate Allowable Emisison Rate
Run lbs./hr. lbs./hr.
1 380.86 398.82
2 367.01 398.82
3 393.62 398.82
Average 380.50 398,82

Emission Rate Allowable Emission Rate
Run lbs./hr. lbs./hr.

1 548.53 586.95

2 592.98 586.95

3 601.61 586.95
Average 581.04 586.95
OPACITY

Emission Rate Allowable Emissions

0% < 20%
—4-
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TES RESULTS
OXIDES OF NITRGGEN

EMISSION RATEs LES./HR.

T

MASS OF NOX AS NO2 IN GAS SAMPLEs HG.
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i v, TEST RESULTS

SULFUR DIOXIDE
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VOLUME OF SOLUTION

7,061 X 10t-3 LBS./HEG.
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CONCENTRATION OF SULFUR DIOXIDEs (LRB/LSCF)
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VI. FIELD AND ANALYTICAIL PROCEDURES

EPA METHOD 5

DETERMINATION OF PARTICULATE EMISSIONS

FROM STATIONARY SQURCES

This method is used in conjunction with Methods 1 through 4 -

and is applicable for the determination of Particulate Emissions j';

from Stationary Sources.

SUMMARY

A gas sample is extracted isokinetically from the stack
through a heated probe and filter. . Particulate matter
collected in the probe and on the filter and is measured
gravemetrically. The mass of particulate matter includes any
material that condenses at or above the specified temperature.

Volumetric flow rate, moisture and other pertinant
parameters are determined simultaneous to particulate

Mass concentration and emission rate are then
determined based on standard cubic feet of dry gas.

collection.

FIELD PROCEDURE

Stack dimensions are determined, including upstream and
The number of sampling points and
position of each point is layed out in accordance with Method 1.

these positions are indicated in the report on the Sampling f'&
~Point Determination Sheet.

downstream distances.

The sampling train is assembled as depicted in the Diagram

of Stack Sampling Equipment.

maintain a temperature of <70
choose the appropriate nozzle
factor), assumptions, are made
weight and velocity (based on

traverse), A Cyclonic Flow Determination is performed, if

required, according to Method

A leak check of the sampling system and pitots is B
performed, correcting any leaks encountered. '

K.

S

SRRl

Impingers are packed in ice to
degrees fahrenheit. in order to
size and K factor (sampling rate
of stack gas moisture, molecular
prior data or an initial

l.
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After the appropriate warm-up of the heated components, the
nozzle 1s unblocked and the probe inserted into the stack to the
first sampling point. The pump is immediately turned on and the
sampling rate adjusted to provide an isokinetic flow rate.

Each point is then sampled at an even interval of between
two to five minutes, adjusting the flow rate and recording all
indicated data on the Field Data Sheet.

A sample of the gas is extracted after leaving the orifice
meter for analysis of CO02, 02 and CO, where applicable.

After all sampling points have been sampled, observing both
minimum sampling time and sample volume as specified, the pump
is shut off and the probe removed from the stack. A final leak

check is performed on the system and the leakage rate recorded
on the Field Data Sheet.

The probe and filter are removed from the sampling train to
the clean-up area where all particulates are washed from the
probe, nozzle and filter holder front half, and then sealed in a
bottle' marking the liquid level. The filter is removed and
sealed in a separate container.

The impingers are removed from the ice bath, all moisture
is measured volumetrically. The silica gel is removed and
placed in a sealed plastic container.

The sampling procedure is then repeated twice more to
provide three test runs per compliance test,.

All samples, including a blank filter, are identified by
report and run number or as a blank.

At the conclusion of the last test run a calibration check
on the dry gas meter and orifice meter (Y/Yi) is performed. the
result is logged on the Field Data Sheets.

LABORATORY PROCEDURES

Upon receipt of the samples, the liquid level is checked
for any loss. These solutions are then quantatively transfered
to pre-tared beakers and placed along with the filters in an
oven at 105 degrees centigrade until dry, then placed in a
desicator until cool and welighed to 0.1 mg.’

The silica gel is weighed and reported to 0.1 gm.




Prior to field operations, all filters and beakers are
pre-conditioned in the same manner as described above, numbered
for identification, and weighed to the appropriate tolerance.

The silica gel is pre-dryed at 175 degrees centigrade,
welighed to 200.0 g and placed in a sealed plastic bottle.

The balances are checked using Class-S Weights as specified
in the U.S. EPA Quality Assurance Procedures.

Acetone residues are used as specified by the supplier
(not to exceed .001%).

CALCULATIONS

All calculations are identical to those given in reference
Methods 1 through 5.

FIELD SAMPLING EQUIPMENT

Probe Nozzle -~ 316 stainless steel, button hook

configuration with sharp leading
edge.

Probe - 316 stainless steel inner core wrapped with heating
wire and insulation to maintain a temperature of
250 degrees fahrenheit.

Pitot Tube - Stainless steel, Type S, attached to the
probe.

Filter Holder - Borosilicate glass with a stainless steel
-frit filter support and 28/15 joints
attached directly to the probe.

Impingers -~ Glass with ball joint and glass U tube
connectors connected in series. The first,
third and fourth being modified
Greenburg-Smith type. the second, Greenburg
Smith with standard tip.  the first and second
impingers containing 100 mls. of distilled

water, the third impinger left empty, and the
fourth containing 200.0 g of siljca gel,

-10-
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Control Box - Contains a duel inclined manometer,
Rockwell 175-5 dry gas meter, orifice meter,
vacuum gauge, thermocouples to measure the
dry gas meter, impinger outlet, stack and
filter temperatures, and the necessary
tubing and valves to maintain leak-free
sampling.

Pump = Sliding vane type, maintained leak free to move the
sample gas through the system.

Thermocouple Probes - Copper constantan with stainless
steel outer sheath. The stack
thermocouple probe is attached
directly to the main probe. The
filter probe is inserted in the
lower portion of the filter holder
directly in the gas stream.

Umbilical Cord - Of sufficient length to connect the probe
and filter to the control box and
impingers, including all necessary wiring
and tubing for temperature control,
sample transfer, and pitot pressures.
all tubing and fittings are leak-free.

Barometer - Aneroid type capable of measuring atmospheric
pressure to plus or minus 0.1" hg.

Orsat Gas Analyzer - Capable of measuring C02, 02 and CO to

plus or minus 0.1%, maintained leak-
free.

Fyrite Gas Analyzer - Used to determine CO2 and 02 when required
for molecular weight determination and
when Method 19 is not required.
maintained leak-free.

i
'
'
i
@
5
'

*** All equipment 1s designed in accordance with "Maintenance,
Calibration, and Operation of Source-Sampling Egquipment,"
(APTD-0576) .

CALIBRATION

All equipment calibrations are performed in accordance with
the procedures outlined in EPA - Quality Assurance Manual Volume
IITI and logged in the Calibration Log Book.

-11-




Calibrations are performed periodically to comply with the
frequency of calibrations specified by the State of Florida
Department of Environmental Regulation and the appropriate
reference method. Additional calibrations are performed
whenever equipment is damaged.

The latest calibrations are included in this report.

*** The procedures described above are not to be considered as

complete test procedures used, but as a general overview of
the methods employed. :

Diagram Method 5.Sampling Train ---
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vI. FIELD AND ANALYTICAL PROCEDURES
EPA METHOD 6
DETERMINATION OF SULFUR DIOXIDE EMISSIONS
FROM STATIONARY SOURCES

Determination of Sulfur Dioxide was accomplished
by utilizing the option of simultaneous determination
with Method 5. The water in the impingers was replaced
with 3% H.O, as specified in the reference method. Upon
completioi Of each test run, the H,O, solution was re-
moved from the impingers, measured afid diluted to one
liter for analysis as descrubed in Method 6.

~11-.




VI. FIELD AND ANALYTICAL PROCEDURES
EPA METHOD 7

DETERMINATION OF NITROGEN OXIDE EMISSIONS
FROM STATIONARY SQURCES

All laboratory and field procedures were performed
in accordance with EPA Reference Method 7. Calibrations

and Quality Assurance was performed as described in the
EPA Quality Assurance Handbook III.

Nox Sampling Train

ITT-Appendis a=30

-12-
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SAMPLING PoINT DETERMINATION

’ . -
DycT D!AMETE'RS UPSTREAM FROM-FLOW DISTURBANCE [DISTANCE Al

(O 1.0 K . 2. ' 2.8
I 1 T | l I i
* HIGHER NUMBER IS FOR - , DisTursance|
2 RECTANGULAR STACKS OR DUCTS ’ -I
w ol -
- . _ REASUREMENT( ]
= . -‘, - =~ *SITE
g I
i
=
30— . 8 —
= & or 25" i : J_
= 1 X L . komunsmcs
o
g mr" . i - _
Z 16 . STACK DIAMETER > 0.61 m (24 In)
-_5 12
E .
Z o - I - s —
= * FROM POINT OF ANY TYPE OF - oRrs
DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)
. " STACK DIAMETER « 0.30 TO 0,81 m {12-24 Ind
I | | 1 1 | i
2 3 4 s 3 ? t 9 10

. ) . . -
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B) -

CIRCULAR_STACKS

Number of points equal next higher multiple of four.

RECTANGULAR STAGKS

Number of Subarea
traverse points layout matrix
9 Iix 3
12 4 x 3
16 4 x4
20 Sx4
25 "5x5
30 6 x5
36 6x6
42 7x6
49 7 x 7

G SR TR O BN o) R A G O OE G TR SR TR aE O R B
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SAMPLING POLNT Loiblsliloas sws

—-
-

CIRCULAR STACK

1
'
2
I
'

vETER = 170.6 IN.
TANCE A = 444 IN.
TANCE B = 1248 IN.
OF SAMPLING POINTS 36
NO.OF PORTS 3
jli. 28 IN.
F.INT LOCATION ON A TRAVERSE - POINT IN.TO
: ,NO‘ WALL
Il 1 29.8
Il 2 33.5
3 37.4
ll 4 41.5
5 45.9
l' 6 50.5
ll 7 55.6
8 61.1
|' 9 67.2
10 74.4
ll 11 83.1
ll 12 95,9
IFOTE :THREE PORTS USED AS PER AGREEMENT WITH E.P.A.
l ~14-




L SWMARY OF FIELD AND LARORATORY DATA
REFORT NUMEER 810-5

RUN 1 RUN RUN

TE 8-30-85  8-30-85 8-30-85
InAF\T TIHE 0845 1047 1253

aT0F TIHE 1003 1206 1414
5 FACTOR 827 .827 ,827
P V9991 9991 19991
11 19848 ,9848 .9868
IA 1,737 1,737 1,737
!

s AHETER OF NOZZLE-INCIN) 1373 1373 373

“ANETER OF STACK-DS(IN) 17044 170,46 1704

()]
-—
I
]
-
w
—
—
——

ATIC PRES,-SPCIN H20) - 34 -, 34 - 34
ROMETRIC FRES,-PECIN HG) 30,12 30,12 30.12
JEST TIME~OCHIN, ) 72 72 72
l TER VOLUKE-VH(CULFT,) 54,39 50,61 50,31
!R WP '504 ,493 1479
FICE PRES.-tHC IN.H20 3 1,97 1,728 1,7
lc.nETER TEHF , ~TH{ DEG.F ) Bl.14 89,19 94,03
WG, STACK TEHF . -T5( BEG.F) 411.6 404.5 411,22
TAL PARTICULATE WT,-TP( GH) ,0452 05 10561
.TER COLLECTED-HC( ML) $17.3 339,2 385, 5
€02 18,5 18 17,5
l02 745 8 8
LNz 74 74 74,5
lLECULAR WT . —HIK DRY ) _ 31.26 31,2 31,12
iTURATmN MDISTURE-SH( %) 100 100 100

l -15-




APPENDIX A
Field Data Sheets
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APPENDIX B

Laboratory Data Sheets




WORT NUMBER 810-3-1

«FITER NUHRBER 2284

l

FINAL WEIGHT
TARE WEIGHT
UIFFERENCE

B!KER NUMBER 21

' FINAL WEIGHT
TARE WEIRHT

DIFFERENCE

FILTER BLANK NO 2314

I FINAL WEIGHT
TARE WEIGHT

DIFFERENCE
WASH DOWN BLANK
YOLUME OF RINSE
SOLUTION RESIDUE
TOTAL HESINUGE

TO!L PARTICULATE WEIGHT

MIR COLLECTED

0L WATER
iNFIﬁL WATER
INAL SILICA

ff{i’IAL SILICA

0TAL WATER COLLECTED

LABORATORY [ATA

DATE ?-03-335

+3732 GRAMS
V3744 GRAMS
0188 GRAMS

97.4881 GRAMS
97,4597 GRAMS
10284 GRAMS

3628 GRAMS
+ 3626 GRAMS
2E-04 GRAMS

200 MLS
1E-03 GR/AML
2E-03 GRAMS

L0452 CRAMS

399 HMLS
- 200 MLS
218.3 GRAMS
200 GRANMS

4£17.3 HLS

hird

S R




LABORATORY DATA

REFORT NUMEER 810-5-2 UATE 7-03-63

FILTER NUMEBER 2255

FINAL WEIGHT + 3945 GRAMS :
TARE WEIGHT + 3835 GRAMS )
DIFFERENCE v011 GRAMS

BEAKER NUMBER 22 i

FINAL WEIGHT 8369446 GRAHS
TARE WEIGHT B83.48341 GRAMS
DIFFERENCE 10405 GRAMS

FILTER BLANR NO 2314

FINAL WEIGHT » 3628 GRAMS
TARE WEIGHT + 3526 GRAMS
DIFFERENCE 2E-04 GRAMS

WASH DOMH BLANK :
UOLUNE OF RINSE 150 ML3 '
SO0LUTION RESIDUE 1E-05 GR/ML :
TOTAL RESILUE 1,5€-03 GRAMS '

TOTAL PARTICULATE WEIGHT + 03 GRAMS

L

WATER COLLECTED

TOTAL WATER 576 HLS \

INITIAL WATER 200 HL5
FINAL SILICA 213,27 CRANS :
IINITIF.L SILICA : 200 GRAHS ’
¢

ITGTﬁL WATER COLLECTED 387.2 MLS .

ANALYST @EiZ7S;ﬂ' f




LABORATORY DATA

iEF’DRT NUMBER 810-5-3

FILTER NUHBER 22864

l FINAL WEIGHT

TARE WEIGHT
DIFFERENCE
BEARER MUMBER 23

FINAL WEIGHT
TARE WEIGHT
DIFFERENCE

iILTER BLANK HO 2314
FINAL WEIGHT

TARE WEIGHT
OIFFERENCE

ASH TIOWN BLANK
YOLUME OF RINSE
SOLUTION RESITUE
TOTAL RESIDUE

TOTAL FARTICULATE WEIGHT

WATER COLLECTED

lUTAL WARTER

NITIAL WATER

FINAL SILICA
MITIAL 5ILICA

IOTAL WATER COLLECTED

ANALYST g‘:\’@;"

IATE 9-03-85

+386 GRAMS
+ 3815 GRAMS
4,5E-03 GRAMS

103.7174 GRAHS
103,564 GRANHS
+0334 GRAMS

+ 3628 GRAHS
+ 36246 GRAMS
2E-04 GRAMS

175 HL3
1E-0% GR/HL
3 GRAKHS

+0561 GRAHS

972 HLS

200 HLS
213,53 GRAMS
200 GRAMS

)
@
n
by

en
=
=
w
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STANDARD SOLUTION AND CONTROL SAMPLE
ANALYTICAL DATA FORM

Date -3~ 5

Plant i ¢ yw ¢ Tee

Analyst L\A _ Optimum Wavelength M ¢ nm

Blank used as teference? )!%;

Measured, | Calculateda Absorbance
Sample | Sample, | Working - Control { absorbance | absorbance, ' comparison
Number Mg solution | sample oD ' oD error, Y%
AL 100 X SoMs -- --
A2 200 X ' AA g -- --
A3 300 X ' -- --
JMLD
A4 400 - -- --
! * L See
S1 100 X Y3
S2 200 X 245
53 300 X CMre | _
Avgc

] A1+2A2+3A3+4A4] D
AHAHAZHA

2 calculated absorbance: OD = (mg)/K.c i.e., S1 calculated absorbance = 1OO/KC

bAbsorbance Comparison errors:
(measured absorbance, OD) .- .(calculated .absorbance, oD).

% = 100 x
calculated absorbance, OD

C Average of absolute values.
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PROCESS DATA

COMPANY \m\ \ Ylocidn  INSTALLATION A‘R’\"({\ =

DA 52 =e s REPORT NO. L= '
TYPLE OF TNSTALIATTON (\ pmp_\\& Mo g;fju@a
TYPE OF MATERIAL PROCESSED e e nk one S \\_Lc

TYPE(S) OF FURL USTD _ Cqal

TYPE OF POLLUTION CONTROL SYSTEM C_.\C;~L-("-\rn~\ 3;*,;r\l;\'.&.-.\,\,r-..ﬁ

GENIRAL CONDTTTON OF CONTROL BQUIPMENT  §\eocpn |

NORMAL RUN 1 “RUN 2 RUN 3
FUEL USED TV [\e R S SIS 1%
SCRUBBER WATER TLOW RATE (\\i\ \'\\‘f\ r\\:x r\“ X
PRESSURE DROP (INCIIES) na na aa oA
TOTAL OPERATING CURRENT -~ See (x'\x Ached -
MATERIALS PROCESSED 132 122 122 L

COMPANY REPRESENTATIVE

TITLE
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APPENDIX D
* Chain of Custody




CHAIN oF CusToDy

W (il ) e g3 0 /Es
REPORT NO. fF/o - S TIME _ /S © <
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DRY GAS METER CALIBRATION

Meter No. 4
November 1, 1984
Barometric¢ Pressure 30.10
Semi-Annual

Check
aH (in. H20) 0.1 0.3 0.5 1.0 2.0 4.0 8.0 2.0
CFw 2.49 2.49 4.98 4.98 9.92 9.99 10.10 9.79
CFd 2.50 2.50 5.00 5.00 10.00 10.00 10.00 10.00
Tw “F 86 86 87 87 87 87 87 82
Td *“F 88 87 88 89 91 94 96 94 B
Time (min.) 13.17 7.64 12.12 8.72 12.51 8.94 6.43 12.37 =
Y .9994  .,9971 .9966 .9972 .9944 1.0020 1.0069 .9958 T
aHa 1.60 1.62 1.70 1.76 1.82 1.82 1.84 1.58 £
Average Y = ,9991 Average aHa = 1.737 A
THERMOCOQUPLE CALIBRATION
Calibrated September 30, 1984
TC#1 TC #2 ASTM
Ice Bath 33 "F 31 °'F 32 'F
Boiling Water 213 'F 211 'F 212 'F
Hot 01l 483 'F 480 'F 482 'F
BAROMETER CALIBRATION
Calibrated September 30, 1984 Anercoid - 30.04 Mercury - 30.04
PITOT CALIBRATION
Calibrated September 30, 1984 Pitot No. 8
Run 1 Run 2 Run 3
oP STD (in. H20) .29 .30 .31
6Ps (in. H20) - Side A .42 .43 .44
Side B .42 .42 .43
CpS .823 . 827 .831
Deviation .004 0 .004
Averadge CpS .827
NOZZLE CALIBRATION
Calibrated 8/30/85 3/8a = .373. .373, .373, .373 = .3730
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SOUTH FLORIDA ENVIRONMENTAL SERVICES, INC.

William D. Arlington Project Director
R. L. Chartier Field Techician
Kaye Barker Laboratory Analyst

Lonestar Florida Holding, Inc.

A.L. Chiles, Jr. Manager of Engineering
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NOMENCLATURE ©OR CALCULATICNS

AS - AREA OF STACK DS = DIAMETER OF STACK
NS - NUMBER OF S$TACKS Z — METER VOLUME AT STANDARD CONDITIONS
.Y - METER CORRECTION FACTOR VM - METER VOLUME AT TEST CONDITIONS
PB - BAROMETRIC PRESSURE H - "H
TM - METER TEMPERATURE (F) VW - WATER VAPOR
'WC -~ WATER COLLECTED IM -~ SAMPLE MOISTURE
SM - SATURATION MOISTURE BWS - MOISTURE USED IN CALCULATIONS
PS - PRESSURE AT STACK MS - MOLECULAR WEIGHT OF STACK GAS
SP - STATIC PRESSURE MD - MOLECULAR WEIGHT OF DRY GAS
l\/S = VELOCITY OF STACK CP - PITOT TUBE COEFFICIENT
TS - TEMPERATURE OF STACK SQR - SQUARE ROOT
I - ISOKINETIC _ _ PW - TOTAL PARTICULATE WEIGHT
ll\N - AREA QF THE NOZZLE Q = VOLUMETRIC FLOW RATE (ACTUAL)
CS - CONC. OF POLLUTANT Q5 - VOLUMETRIC FLOW RATE (STD. COND. )
DN - DIAMETER OF THE NOZZLE SX =~ SIDE 1 OF RECTANGULAR STACK
m - TIME IN MINUTES SY - SIDE 2 OF RECTANGULAR STACK
D - NITROGEN PMR - POLLUTANT MASS RATE
CD - CARBON DIOXIDE VP - VAPOR PRESSURE
D - OXYGEN SV - SAMPLE VOLUME
fM - CARBON DIOXIDE F - F-FACTOR EMISSIONS
VP - VAPOR PRESSURE
- VELOCITY HEAD OF STACK
IP GAS, (INCHES K20)
l:(EM : PRE-CALCULATIONS
2405 ND(I) 100-(CD(I)+OD(I)+CM(I))

410 MD(I) (CD(I)*.44)+(OD(I)*.32)+(CM(I)*.28)+(ND(I)*.28)

@415 AN(I) ((DN(I)/24)72)*3.1416
420 TS = TS(I)

£430 SM(I) = 100*VP/(PB(I)+(SP/13.6))

LI T

435 IF SM(I)>100 THEN SM(I) = 100
EM : PRE-ROUND-OFF

2445 MX (1) INT (MD(I)*100+.5)/100)
450 SX(I) INT(SM(I)*100+.5)/100)
EM : CALCULATIONS

3245 FOR I = 1 TO R

‘250 AS(I) = NS*(SX*SY)/144

255 IF AS(I)<>0 THEN 3265

260 AS(I) = (DS/24)"2*3.1416*NS
265 PS(I) = PB(I)+(SP/13.6)
dzm SV(I) = 17.64*Y*VM(I)*(PB(I);H(I)/13.6)/(TM(I)+460)
275 VW(I) = .04707*WC(I)
3280 IM(I) = 100*VW(I)/(VW(I)+SV(I))
285 IF IM(I)< =SM(I) THEN GOTO 3300
290 BWS(I) = SM(I)/100
3295 GOTO 3305
300 BWS(I) = IM(I)/100
305 MS(I) (MD(I)*(1-BWS(I)))+(18*BWS(I))

3310 VS(I) 85.49*CP*60*P(I)*SQR((TS(I)+460)/(PS(I)*MS(I)))
315 Q(I) = AS(I)*VS(I)
IE320 QS(I) = 17.64 * Q(I)*PS(I)*(1-BWS(I)J)/(TS(I)+460)
325 CS(I) = 15.43 * PW(I)/SV(I) | . .t -
330 PMR(I) = CS(I)*QS(I)*GO/?OOO,.S IR
‘335 F(I) = PW(I)*424.45/(SV(I)*(ZO.Q-—OD(I)))
340 I(1) = .0945*(TS(I)+460)*SV(I)*60/(PS(I)*VS(I)*AN(I)*O(I)*(l—BWS(I)))
3355 NEXT I



[ S

OXIDES OF NITROGEN

NOMENCLATURE AND CALCULATIONS

ARSOREANCE OF SAMFLE

CDHFFNTRATIUN OF NOX AS NO2, DRY BASISs CORRECTED TO

UILUTION FACTOR (IE725/5s 25/10s ETC) REQUIRELD ONLY IF
SAﬂJ T NILUTION WAS NEEDED TO REDUCE THE ARSOREANCE TO
THE RANGE GF CALIRRATION

GRECTROFHOTOMETER CALIBRATION FACTOR

MA55 OF MOY AS NO2 IN GAS SAHPLEs HG

Lol UMETRIC FLCY RATE, IISCF

THITIAL ARSOLUTE PRESSURE OF FLASKy K (’R)

GTANDART ARSOLUTE PRESSUREs 7580 MH (29.92 IN.) HG,
FINAL ARSALUTE TEMFERATURE OF FLASK K (“R)

INITIAL ARSOLUTE TEMPERATURE OF FLASK, K (“R)

STANTIARTL ARSOLUTE TEMPERATURE, 293K (528°R)

SANFLE UDLUME AT STANDARD CONDITIONS, DIRY BASISy HL
JOLUHE OF FLASK ANDU VALVE, ML,

UOLUNME OF ARSORBING SOLUTIONy 25 ML,

EMIBEION RATEy LBS./HR.

VIR UHETRIC FLOY RATE, DSCF

'
[

CALCULATIUNS §

T.é4 X LUF-29) X ((F’F/(TF+460)) ~(PA/(TAT4580))
=KD X AXF o ‘ ;
., 00006243 X W/VS o






