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1.0 INTRODUCTION

Florida Rock Industries owns and operates a 2300 ton per day (clinker) dry process
precalciner Portland cement plant on CR 235, two miles north of the city center of
Newberry, Florida. On July 21 and 24, 2000, Koogler & Associates Environmental
Services of Gainesville, Florida, conducted sulfuric acid mist and beryllium emission
measurements on the kiln/raw mill stack in accordance with EPA Test Method 8 (40
CFR 60, Appendix A) for acid mist and Test Method 104 (40 CFR 61, Appendix B)
for beryllium. The purpose of the testing was to establish emission rates for these

two air pollutants as required by Permit AC01-26731 1/PSD-FL-228.

The Northeast District Office of the Florida Department of Environmental Protection
(FDEP) in Jacksonville, the FDEP Northeast District Branch Office in Gainesville
and FDEP in Tallahassee, Florida, were notified of the scheduled initial air emission

performance tests and testing protocol at the cement plant. -

During the acid mist test period, the kiln was operating at a preheater feed rate of
139.8 tons per hour and during the beryllium test period, the kiln was operating at
a preheater feed rate of 138.3 tons per hour; both within 10 percent of the permitted
feed rate of 149.9 tons per hour. Permit AC01-267311 limits the preheater feed rate
to 149.9 tons per hour, which approximately corresponds to a permitted clinker

production rate of 95.8 tons per hour.
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The permit for the plant limits acid mist and beryilium emissions from the kiln/raw
mill to rates established by Best Available Control Technology and specifies that the
emission limits for these air pollutants be established based on “future stack tests”.
The emission measurements reported herein represent the initial emission

measurements on the plant for acid mist and beryllium.

The emissions from the kitn/raw mill are controlled by electrostatic precipitators
(ESPs). The measured mass emission rate of acid mist from the kiin/raw mill
averaged 0.0003 pounds per hour and beryllium emissions averaged 0.06 pounds

per hour.
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2.0 SAMPLING POINT LOCATIONS

Four sample ports are located in the 112-inch diameter, 241-foot high stack
exhausting the kiln/raw mill. The ports are 50.6 feet (5.4 stack diameters) below the
top of the stack and 146.8 feet (15.7 diameters) above the point where the kiln/raw
mill gases enter the stack. Based on the requirements of EPA Method 1 (40 CFR
60, Appendix A), 12 sample points were selected; three points through each of the

four ports.
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3.0 FIELD AND ANALYTICAL PROCEDURES

Sulfuric acid mist emission measurements were conducted on the kiln/raw mill stack
using EPA Method 8 and beryllium emission measurements were conducted using
EPA Method 104. The sampling pcint locations for the two EPA methods were
established in accordance with EPA Method 1. Stack gas velocity measurements
and stack gas moisture measurements were made in conjunction with the EPA
Method 8 and 104 tests in accordance with EPA Methods 2 and 4. Measurements
to deterr'ﬁine the dry molecular weight of the stack gas were made in accordance
with EPA Method 3. All EPA tests methods are described in 40 CFR 60, Appendix
A or40 CFR 61, Appendix B and have been adopted by reference by FDEP by Rule
62-297.401, F.A.C. There were no variations or exceptions to any of the referenced

test methods.
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4.0 SUMMARY OF RESULTS

The sulfuric acid mist emission measurements made on July 21, 2000, are
summarized in Table 1. The acid mist emission rate from the kiln/raw mill ranged
from non-detectable to 0.0009 pounds per hour and averaged 0.0003 pounds per
hour. The stack gas flow rate from the kiln/raw mill averaged 127,703 standard
cubic feet per minute, dry (193,072 acfm). The stack gas temperature averaged

219°F and the moisture content averaged 14.9 percent.

The beryllium emission rate from the kilnfraw mill, measured on July 24, 2000,
ranged from 0.01 to 0.12 pounds per hour and averaged 0.06 pounds per hour.
These data are summarized in Table 2. The stack gas flow rate from the kiln/raw
mili during the beryllium tests averaged 106,903 dry standard cubic feet per minute
(165,420 acfm), the stack gas temperature averaged 231°F and the stack gas

moisture averaged 16.3 percent.

These emission measurements represent the initial acid mist and beryllium emission
measurements on the kiln/raw mill required by Permit AC01-267311. These data
will be used by FDEP to establish emission limits for acid mist and beryllium for the

kiln/raw mill.
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Calculations, field and analytical data sheets, plant operating information,
equipment calibration sheets and a list of project participants are included in the

Appendix of this report.
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TABLE 1
SULFURIC ACID MIST EMISSION TEST DATA

FLORIDA ROCK INDUSTRIES, INC
NEWBERRY, FLORIDA

SOURCE: Kiln/Raw Mill Stack

DATE: July 21, 2000
ACID MIST :
Stack - -
Flow Enission
Run Rate Conc. Rate Conc. conc.
No. (SCFMD) (1bs/DSCF) (Lbs/Hr) (mg/DSCF){(mg/ACF)
i 124,881 . 0.00E+00 0.000 0.0000 0.0000
2 126,717 2.88E-09 0.022 ©.0013 0.0009
131,511 ! 0.00E+00 0.000 0.0000 0.0000
Avg. 127,703 9.59E-10 0.007 0.0004 0.0003
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TABLE 2
BERYLLIUM EMISSION TEST DATA

FLORIDA ROCK INDUSTRIES, INC.
' NEWBERRY, FLORIDA

SOURCE: Kiln/Raw Mill Stack

DATE: July 24, 2000
_ Total Beryllium
Process e—eee——————————————
Weight Stack Gas Stack Gas Stack Gas Emission
Run Rate Flow Rate Temperature Moisture conc. Rate
No. {Tons/hr) { SCFMD) (F) (%) (gr/dscf) (Lbs/Hr)
1 135.0 93,275 246 17.0 0.0001 0.06
2 :140.0 98,112 248 16.0 0.0001 0.12
3 ' 140.0 129,320 200 16.0 0.0000 0.01
Average 138.3 106,903 231 16.3 0.0001 0.06
. {1z .
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SUMMARY OF ACID MIST EMISSION TEST DATA

Florida Rock Industries
Cement Kiln
July 21, 2000

——-----——-———————.—————u———---—————-——--————--———_——.———n———_-—
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ACID MIST
Stack =0 0o—meee- - e
Flow Emission
Run Rate Cconc. Rate conc. Conc.
No. (SCFMD) (1bs/DSCF) (Lbs/Hr) (mg/DSCF) (mg/ACF)
1 124,881 : 0.00E+00 0.000 0.0000 0.0000
2 126,717 2.88E-09 0.022 0.0013 0.0009
3 131;511 _ 0.00E+00 0.000 0.0000 0.0000
Avg. 127,703 9.59E-10 0.007 0.0004 0.0003




SUMMARY OF S0O2 EMISSION TEST DATA

Florida Rock Industries
Cement Kiln
July 21, 2000

So2
Stack —-mmmmememee o
Flow Conc. at Conc. at EmissionEmission
Run Rate Conc. 0% COo2 0% 02 Rate Rate
No. (SCFMD) (ppm) (ppm) (ppm) (1b/hr) (1b/MMBtu
1 124,881 0.49 0.61
2 126,717 0.68 0.86
3 131,511 0.66 0.87
Avg. 127,703 0.61 0.78




GENERAL DATA DATA FILE NAME: H2S504
Company : Florida Rock Industries hkkdkkdkdddkk
Source/Unit : Cement Kiln 12:18 PM
Date ¢ July 21, 2000 Cp : 0.840
Stack dia. : 112.00 inch OR : Duct Length : 0.00 inch
Oxygen Corr.: 0.0 percent Duct Width : 0.00 inch
C02 Corr. : 0.0 percent Std. Temp. : 68 F

FUEL ANALYSIS DATA, (By F Factor or Fuel Use)

F Factor = F, Fuel Use = U F Process Wt.

Hydrogen,wt% : 0.00 Run 1 : 135.5 Tons/hr

Carbon, wt% : 0.00 Run 2 : 144

Sulfur, wt% : 0.00 Run 3 : 140

Nitrogen,wt% : 0.00

Oxygen, wt% : 0.00

Btu/1b H 0

Type of Flow Meter : (l1=Meter Box 2=Mass Flow Meter) 1

F-Factor : dscf/MMBtu; === 00 cmmemeao

FIELD DATA z~  —~=w——- METHOD 5 RUN RUN RUN

---------- 1 2 3
Meter Temp., T™m (F) ...... ceennnaa 101 102 101
Stack Temp., TS (F) vvvivencennnss 221 219 219
SG.Rt. AP ..ivinnnnnennnnnnennnnnn 0.73 0.74 0.76
dH (in. H20) .......... 4 e reasaranas 2.44 1.72 1.85
Meter Vol.,Vvm (ft3) ............... 56.484 48.731 49,946

HeterY..-..--.......-.....-.-.-..- 0-997 0-997 0-997
Bar. Press.,Pb (in.Hg.) ....ve00... 29.90 29.90 29.90

Vol. H20, VIC (M1) cvurenenncnncnes 197 168 172
Static Press.,Ps (in.H20) ......... =-0.25 -0.25 -0.25
Test Time (min.) ......... srencanas 60.0 60.0 60.0
Nozzle Dia.,Dn (in.) .............. 0.308 0.278 0.278
Oxygen, 02 (%) .v.iviereennnncnnaans 9.7 11.7 11.4
Carbon Dioxide, CO2 (%) eiveeennnes 17.6 17.1 16.8
Carbon Monoxide, CO (%) .v.ieevecnn. 0.0 0.0 0.0

Report Emission Criteria in ? © 1 = lb/hr g = gr/dscf :
Process Rate Units ? T = Ton/hr, L = Lbs/hr, C = Cans/min:
Allowable Particulate Matter Emission Rate ..............:
LABORATORY RESULTS RUN RUN RUN
------------------ 1 2 3

3t

GRAVIMETRIC ANALYSIS METHOD 5 :

Front Half Wash (FHW) .............0.00000 0.00000 0.00000 grans
Filterable Sample (MF) ............0.00000 0.00000 0.00000
Condensible Sample (BHW) ..........0.00000 0.00000 0.00000




---------------------- METHODS 6, 8 & 26 -——————m——memee
IS FIELD DATA THE SAME AS METHOD 5? ( Y=YES, N=NO ) Y
Type of Flow Meter : (1=Meter Box 2=Mass Flow Meter) 1
FIELD DATA RUN RUN RUN
---------- 1 2 3
Meter Tenp., Tm (F) ¢eevnneeennnns . 101 102 101

GH (in. H20) tiuirinenniinennncnnns 2.44 1.72 1.85

Meter Vol.,Vm (£f£3) ...........

ces+ 56.484 48.731 49.946

Meter ¥ ...icceeeeennnnncnnncaneess 0.997 0.997 0.997
Bar. Press.,Pb (in.Hg.) .....c.0.... 29.90 29.90 29.90

02 Correction ( % ) ceveeecnn. ‘e 0.0 %

CO2 Correction ( % ) eeeeevenannns 0.0 %

502 ANALYSIS METHOD 6 OR 8 :

Sample Volume, Ml .....ovveeeeceens 1000 1000 1000
Sample Aliquot, ml ..........0vunn. 20 20 20
Volume of Titer, ml .......cevuuuns 0.33 0.35 0.35
Volume of Titer Blank, ml ......... 0.20 0.20 0.20

LABORATORY RESULTS (Continued)

Normality of BaCl ..........0.0097500

ACID MIST ANALYSIS METHOD 8 :

Sample Volume, ml ........000uvuuue 500 500 500
Sample Aliquot, ml .........00vuu.e 100 100 100
Volume of Titer, ml .........c0c... 0.20 0.23 0.20
Volume of Titer Blank, ml ......... 0.20 0.20 0.20

Normality of BaCl ..........0.0097500

HYDROGEN CHLOIDE (HCl) ANALYSIS METHOD 26
Chloride Volume, mg ......cccv..... G.0000 0.0000 0.0000
0.0000

Hydrogen Chloride (HCl) Volume, mg 0.0000

-
-

0.0000



A. FIELD DATA SUMMARY

PLANT : Florida Rock Industries
Cement Kiln
DATE : July 21, 2000
RUN
i
Vlc = Vol water collected in train, ml 197.0
Vm = Sample gas vol, meter cond., acf 56.484
Y = Meter calibration factor 0.9970
Pbar = Barometric pressure, in. Hg 29.90
Pstatic = Stack static pressure, in. H20 -0.25
dH = Avg meter pressure diff, in. H20 2.44
Tm = Absolute meter temp., degrees R 561.0
Vm(std) = Sample gas vol, Std. cond., dscf 53.285
Bws = Water vapor in gas stream, fraction 0.148
MF = Moisture factor ( 1 - Bws) 0.852
CO02 = Carbon Dioxide, dry, volume % 17.60
02 = Oxygen, dry, volume % 9.70
N2 = Nitrogen, dry volume % 72.70
Md = Molecular weight of stack gas, dry 31.20
Ms = Molecular weight of stack gas, wet 29.25
Cp = Pitot tube coefficient 0.84
Sq.Rt. dP = Avg. square root of each dP 0.7278
Ts = Absolute stack temp., degrees R 681.3
A = Area of stack, ft2 68.42
QOstd = Volumetric flowrate, dscfm 124,881
An = Nozzle area, ft2 5.17E-04
0 = Sample time, minutes 60.00
%I = Isokinetic variation, percent 94.04

RUN
2

168.0
48,731
0.9970

29.90

=0.25

1.72

562.3
45.788

0.147

0.853

17.10

11.70

71.20

31.20

29.26

0.84
0.7367
679.3
68.42
126,717
4.22E-04

60.00

97.76

RUN
3

172.0
49.946
0.9970

29.90

-0.25

1.85

561.3
47.028

0.147

0.853

16.80

11.40

71.80

31.14

29.21

0.84
0.7632
678.5
68.42
131,511
4.22E-04

60.00

96.75



SOURCE TEST CALCULATIONS

PLANT : Florida Rock Industries
Cement Kiln RUN NO.: 1
DATE : July 21, 2000

STD.TEMP, Tstd = 68 F STATIC PRESS.,Ps = -0.25 in. H20
METER TEMP, Tm = 101 F PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 221.3 F STACK I.D. = 112.00 inch
AVG.VEL.HEAD,dP = 0.530 in. H20 | DUCT LENGTH = inch
METER ORIFICE,dH= 2.44 in. H20 | DUCT WIDTH = inch
METER VOL., Vm = 56.484 Cu.Ft. STACK AREA, As = 68.417 Sq.Ft.
METER COFF., Y = 0.997 TEST TIME = 60.00 min.
BAR. PRESS., Pb = 29,90 in.Hg NOZZLE DIA. = 0.308 inch
COND. (V1c) = 197.0 ml NOZZLE DIA., An = 5.2E-04 Sq.Ft.
GAS ANALYSIS = 9.70 % O2 0.00 % CO

17.60 % CO2 72.70 % N2

*************************************************************************

Vm(std) = [ ( T(std) + 460 ) / 29.92 1 X Vm X Y X

(Pb + (dH / 13.6)) / (T + 460)...... = 53.285 dscf

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vlc = 9.273 scf
Bws = Vw(std) / (Vm(std) + Vw(std)).eevevvereon.. = 0.148 Lower
Bws @ Saturated Conditions = Vapor Press. of H20 5:§ue
€@ Dew Point Temp. / (PS, in.Hg.) coveeeeeseeas = 1.000 used.
REA =(%02 - 0.5%C0)/(0.264%N2 - (%¥02-0.5%C0)) x 100 = 102.18
Md =(.44 x %C02)+(.32 x %02)+[.28 x (%N2 + $CO) 1] = 31.20
Ms = (MAd X (1-BWS)) + (18.0 X BWS).uv.veevonnana = 29.25
P(stack) = Pbar + (PS / 13.6) vucveevcocnannnes = 29.88 in. Hg
vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (Ms X P(Stack))] .viecvrennnnvennccanans = 46.15 ft/sec
QS = VS X AS X 60 .+.vvuiieensnenonsncsencasasnans = 189,433 acf/min

Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (P(stack)/29.92) tveeereeronecnnnns = 124,881 dscf/min

I = (Ts+460) x [(0.002669 x Vlc) + (Vm{std) /
(T(std) + 460) / 29.92] x 100 / [ Time x
P(stack) X An X vS X 60] .nveerevcncnan ceaee = 94.04 %



SOURCE TEST CALCULATIONS

PLANT : Florida Rock Industries

Cement Kiln RUN NO.: 2
DATE : July 21, 2000
STD.TEMP, Tstd = 68 F STATIC PRESS.,Ps = -0.25 in. H20
METER TEMP, "Tm = 102.25 F PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 219.3 F STACK I.D. = 112.00 inch
AVG.VEL.HEAD,dP = 0.543 in. H20 DUCT LENGTH = inch
METER ORIFICE,dH= 1.72 in. H20 DUCT WIDTH = inch
METER VOL., Vm = 48.731 Cu.Ft. STACK AREA, As = 68.417 Sg.Ft.
METER COFF., Y = 0.997 TEST TIME = 60.00 min.
BAR. PRESS., Pb = 29.90 in.Hg NOZZLE DIA. = 0.278 inch
COND. (Vlc) = 168.0 ml NOZZLE DIA., An = 4.2E-04 Sq.Ft.
GAS ANALYSIS = 11.70 % 02 0.00 % cCoO
17.10 % CO2 71.20 % N2

RERRAIREIRAER AT ARAA AT A AR AR R A R R AR A h Rk hd ek hhhdhhhhhd kkkdkkdkdhk

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm x Y X

(Pb + (dH / 13.6)) / (Tm + 460)...... = 45,788 dscf

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic = 7.908 scf
Bws = Vw(std) / (Vm(std) + Vw(std)).eeceveunnn. = 0.147 Lower
Buws @ Saturated Conditions = Vapor Press. of H20 egiue
@ Dew Point Temp. / (Ps, in.Hg.) ...veveennaas = 1.000 used.
$EA =(%02 ~ 0.5%C0)/(0.264%N2 - (%02~0.5%C0)) x 100 = 164.86
Md =(.44 x %C02)+(.32 x $02)+[.28 x (3N2 + $£C0O) ] = 31.20
Ms = (MA x (1-BwWwS)) + (18.0 X BWS).veevevnoeann = . 29.26
P(stack) = Pbar + (PS / 13.6) .ueeenceecanscnnse = 29.88 in. Hg
vs = 85.49 x CP X (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (MS X P(Stack))] .cvveverecnncscecnannnns = 46.64 ft/sec
Q8 = VS X AS X 60 .cuvvitecenenconcsnasannncees = 191,439 acf/min

Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (P(stack)/29.92) .iveiceveccnnnnnns = 126,717 dscf/min

I = (Ts+460) x [(0.002669 x Vlc) + (Vm(std} /
(T(std) + 460) / 29.92] x 100 / [ Time x
P(stack) X An X VS X 60] ..ceceece. ceseerne = 97.76 %




PLANT :
Cement Kiln

STD.TEMP, Tstd = 68
METER TEMP, ™m = 101.25
STACK TEMP, Ts = 218.5
AVG.VEL.HEAD,dP = 0.582
METER ORIFICE,dH= 1.85
METER VOL., Vm = 49.946
METER COFF., Y = 0.997
BAR. PRESS., Pb = 29.90
COND. (V1c) = 172.0
GAS ANALYSIS = 11.40

16.80

Bws @ Saturated Conditions

Md =(.44
Ms = (Md x
P(stack) = Pbar + (Ps / 13
vs = 85.49
/ (Ms x P{stack))]
Qs = vs x As X 60

Florida Rock Industries

F

F

F

in. H20
in. H20
Cu.Ft.

in.Hg
ml

% 02
% Cco2

= Vapor Press. of H20
@ Dew Point Temp. / (Ps, in.Hg.)

.6)

.......

SOURCE TEST CALCULATIONS

|| T T

RUN NO.:
DATE
STATIC PRESS.,Ps
PITOT COFF., Cp
STACK I.D.
DUCT LENGTH
DUCT WIDTH
STACK AREA, As
TEST TIME
NOZZLE DIA.
NOZZLE DIA., An
0.00 % CoO
71.80 % N2

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm x Y X
(Pb + (dH / 13.6)) / (Tm + 460)......

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460} x Vlc

Bws = Vw(std) / (Vm(std) + Vw(std))..evvuuuuao..

- % ® 4 ¢ r e e e

X ¥C02)+(.32 x $02)+[.28 x (N2 + %CO)]

(1-BwsS)) + (18.0 X BWS)eveeeneoneann

X CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

LA L B B R A I R N N I BRI A R

L A L R N N I A N A ]

Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (P(stack)/29.92) ..ciiiineeennnnnnn
I = (Ts+460) x [(0.002669 x Vlic) + (Vm(std) /
(T(std) + 460) / 29.92] x 100 / [ Time x
P(stack) x An x vs x 60]

$EA =(%02 -~ 0.5%C0)/(0.264%N2 - (¥02-0.5%C0)) x 100"

3

July 21,

-0.25
0.840
112.00

68.417
€0.00
0.278

4.2E-04

A A A et 2 R AT AT Y T Y Y T L T T L LT prpararanprae

47.028
8.096

0.147

1.000
150.89
31.14
29.21

29.88

48.32

198,344

131,511

96.75

2000

in. H20
inch
inch
inch
Sq.Ft.
min.
inch
Sg.Ft.

hhkkkkkiki

dscft
scf
Lower
Bws

value
used.

in. Hg

ft/sec

acf/min

dscf/min



B. PARTICULATE DATA SUMMARY

N — Ty ————————— A S ———— ;= -

PLANT : Florida Rock Industries
Cement Kiln
DATE : July 21, 2000
RUN
1
Sample Weight (FHW + MF + BHW), Mm@ ........ 0.00
Meter Volume, standard cond., Vm(std) ..... 53.285
Carbon Dioxide, percent ........cceieeeeeuane 17.60

Oxygen, percent .....ceccee. teesmereanas e 9.70
Sample Concenération :
e 5 - o 0.0000
gr/dscf ....... 0000 ceeeen teeeeanna 0.0000
gr/dscf @ 0 % CO2 ..iivenrerinnncannnnanns 0.0000

gr/dscf@o%oz ..........‘.l'..'.....l‘. 0.0000

ppm * MW (AYY ga8sS)..eeeeceececcnencoacas 0.0
ppm * MW @ 0% CO2 * & & & b % F S S AN S S S S e Reow - & 0-0
ppm * Mw @ o% 02 L L I I B R R I IR T T T T L 0.0

45.788

17.10

11.70

0.0000

0.0000

0.0000

0.0000

47.028

16.80

11.40

0.0000

0.0000

0.0000

0.0000



C. ACID MIST DATA SUMMARY

PLANT : Florida Rock Industries
Cement Kiln

DATE July 21, 2000

Normality of BacCl2 : 0.0097500

FILTERABLE ACID MIST :

Sample Volume, ml .......... cesoaas 500
Sample Aliquot, ml .....ccc0evvunn. 100
Volume of Titer, ml ........ ce s 0.20
Volume of Titer Blank, ml ......... 0.20

Volume of Acid Mist Meter (dscf) .......... 53.285
Vm{std) = [ ( T(std) + 460 ) / 29.92 ]

X Vm(S02) x Y(S02) x (Pb + (dH / 13.6))

/ (Tm + 460)

Qs = Volumetric flowrate, acfm ......c0... 189,433
Qstd = Volumetric flowrate, dscfm .......... 124,881
Total 1b Acid Mist .........cceeceeeeese. 0.00E+00

[ 1.0811E-4 x ( Vt - Vtb ) x N x Vsol ]
/ Vol(aloq)

Total Acid Mist 1b/hr .......civeeinienncnns 0.00
[Acid Mist (1lb) / Vm std (£t~3)1]
X 0s std x 60

Acid"ist (lb/thu) & B & & & b 4 98 P S E s P E e
fAcid Mist (1b) / Vm std (ft~3)] x F-Factor

Acid Mist Concentration 1b/dscf ............0.00E+00
[Acid Mist Concentration (1lb) / Vm std (£t~3)]

Acid Mist Concentration mg/dscf ............ 0.0000
[Acid Mist Concentration 1lb/ft~3 * 453,600 ng/lb ]

Acid Mist Concentration mg/acf .......cc..... 0.0000
[Acid Mist Concentation mg/ft~3 * Qs(std) / Qs ]

500
100
0.23
0.20

45.788

191,439
126,717

1.32E-07

2.88E-09
0.0013

0.0009

500
100
0.20
0.20

47.028

198,344
131,511

0.00E+00

0.00E+00

0.0000

0.0000



D. SULFUR DIOXIDE DATA SUMMARY

PLANT : Florida Rock Industries
Cemenit Kiln
DATE : July 21, 2000
Normality of BaCl2 ........... . 0.0097500

S02 ANALYSIS :

Sample Volume, ml .......... treesaa 1000
Sample Aliquot, ml .......ccevceeva 20
Volume of Titer, ml ........c000.0.. 0.33
Volume of Titer Blank, ml ......... 0.20
Volume of SO2 Meter ........ cerersassesssnan 53.285

vm(std) = [ (.T(std) + 460 ) / 29.92 ]
X Vm(S02) x Y(S02) x (Pb + (dH / 13.6))
/ (Tm + 460)

Qstd = Volumetric flowrate, dscfm .......... 124,881

Total b S02 ...iieeeerenneeceeccasonononnes 4.30E~-06
{ 7.061E-5 x ( Vt - Vtb ) x N x Vsol ]
/ Veol(aloq)

Total SO2 1b/hr .....cc0c.. Preessessrsananas 0.61
[sO2 (1b) / Vm std (ft~3)]
X Qs std (ft~3/min) x 60 (min/hr)

SO2 (1D/MMBLU) vovvernecunenncenneeosoccnnns
[SO02 (1b) / Vm std (ft~3)] x F (dscf/MMBtu)

S02 (ppm) ...... S s sssmsrssnssrsenrrcscnnana 0.4§
[Mass S02 (1b) x 385 / 64E+6 (ft~3/1b)] / Vm(std)

SO2 (ppm) @ 0.0 % CO2 COTr. cecivvennnnnnnas
ppm X 0.0 % Corr. / % CO2 in Stack

SO02 (ppm) 0.0% 02 COrY. .esesnncccncan cerses
ppm X (20.9% - 0.0% 02 Corr.)
/(20.9% - % 02 Stack)

Heat Input (th/hr) ------- & " 6 s E s e e En .
(Process Weight (ton/hr) x Heating Value
(Btu/gal) x Fuel Use Rate (gal/ton) / 1Eé6

Soz (1b/thu) ® & & & ¢ S B PP S S S A RSP S S S S S S a8 EeE
502 (lb/hr) / Heat Input (MMBtu/hr)

1000

20
0.35
0.20

45,788

126,717

5.16E-06

1000

20
0.35
0.20

47.028

131,511

5.16E~06



EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries

Cenent Kiln
RUN NO.:
DATE :

STANDARD TEMP. : 68 F

i
July 21,

2000

KRAERAAAAAR AT AT AR TR R AR AR IR A AN AT kTR h Ak hkhhhkhkhk kb hhkhhhhhhkhhdhd

Front Half Wash (FHW) 0.00000 grans Vm(std)
Mass Filter (MF) 0.00000 grams Vw(std)
Back Half Wash (BHW) 0.000C0 grams Qs(std)
Vm(std) sO2 53.285 dscf Bws
CO2 CORR 0.0 % Cco2

02 CORR. 0.0 % 02

53.285
9.273
124,881
0.148
17.60
9.70

ft3
ft3
dscfm

%
%

khkkhkhkhhkkhhhhhhhhhhhhkhkhhhdhdhhhhhkhhhhhkhkhhhkdhhhhhhhrhhhhhhhhhhhhdthrkkihthhhhd

F=-FACTCR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528]
FUEL USE

Use Rate (gal/ton) * Process Wt. (ton/hr)
Heat Input = (Process Weight (ton/hr) x Heating ....
Value (Btu/gal) x Fuel Use Rate (gal/ton) / 1Eé
TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw{std)]
15.432 x (FHW + MF + BHW) / (Vm(std)
gr/dscf x (12 / %CO02)
gr/dscf x [(20.9 - Oxygen corr.) / (20.9 - %02)]
0.00857 x Qs(std) x gr/dscf ....
F-Fac X 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf ..
Particulate (l1lb/hr) / Heat Input (MMBtu/hr)
TOTAL ACID MIST

LI BB B R 2 B I "9 9 8 e s s 0 as s
- e 8

.............. “« e e v

LI T R A )

[Acid Mist (1b) / Vm std (ft~3)] x Qs std x 60 ...
[Acid Mist (1b) / Vm std (ft~3)] x P~Factor .......
SULFUR DIOXIDE (S502)

[ 7.061E-5 x ( Vt - Vtb ) x N x Vsol ] / Vol(aloq)

[{SO2 (1lb) / Vm std (ft+3)] x Qs std (ft~3/min) x 60
[SO02 (1b) / Vm std (ft~3)] x F .
[ Mass S02 (1lb) x 385 / 64E+6 (ft~3/1b)] / Vm (std)

ppm X 0.0 % Corr. / 17.6 % CO2 in Stack ..ccevcecnen.
ppm X (20.9% - 0.0% 02 Corr)/(20.9% - 9.7% 02 Stack)
802 (lb/hr / Heat Input) ...
HYDROGEN CHLORIDE DATA SUMMARY

[Mass HCl(mg) x 385 x 1E6] / [453600 x 36.5 x Vm(std
ppm x 0.0 % Corr. / 17.6 % CO2 in Stack ...cicvevnss
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 17.6% 02 Stack
[ Mass HCl(mg) x 60 ¥ Qs / ( Vm(std) x 453,600 )]...

-------- LB R I R N R Y I Y

0.0000
0.0000
0.0000
0.0000

0.00

0.00

4.30E-06
0.61

0.49

dscf /MMBtu

gal/hr
MMBtu/hr

gr/scf
gr/dscf
@ 0% Cco2
@ 0% 02
1b/hr
1b/MMBtu
1b/MMBtu

1b Acid Mist

1b/hr
1lb/MMBtu

1b 802
l1b/hr
1b/MMBtu
ppm

pprm @ 0%
ppm @ 0%
1b/MMBtu

ppm

ppm @ 0%
ppm @ 0%
1b/hr

co2
02

C02
Q2



EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries
Cement Kiln

RUN NO.: 2
STANDARD TEMP. : 68 F DATE : July 21, 2000
hhkhkhhkhhkhkthkhththkhkhkthhhhkhhhhtdthhhhhhhkhhhkrdhhhkhhhhthhhhkkhkdhhkdhdhhrhbrthhrhrdhkhtrthir
Front Half Wash (FHW) 0.00000 grams Vm(std) 45.788 ft3
Mass Filter (MF) 0.00000 grams Vw(std) 7.908 ft3
Back Half Wash (BHW) 0.00000 grams Qs(std) 126,717 dscfm
Vm(std) S02 45.788 dscf Bws 0.147
C02 CORR 0.0 % co2 17.10 %
02 CORR. 0.0 % 02 11.70 %

khkhkkhkhkkhhkhhhdhhhhkihhhhhhrhhhhhhhkhhhhrhhkhhhhkrthhohhdkhhkhhhhhhhhrhrhkkhhkhkhtik

F=FACTOR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528]
FUEL USE

Use Rate (gal/ton) * Process Wt. (ton/hr) ..........
Heat Input = (Process Weight (ton/hr) x Heating ....
Value (Btu/gal) x Fuel Use Rate (gal/ton) / 1E6
TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)]
15.432 x (FHW + MF + BHW) / (Vm{(std) .......... es e
gr/dscf x (12 / %C02) ‘
gr/dscf x {(20.9 - Oxygen corr.) / (20.9 - %02)] ...
0.00857 x Qs(std) x gr/dscf ...... reeecsennassssane
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf ..
Particulate (lb/hr) / Heat Input (MMBtu/hr)
TOTAL ACID MIST

® u .

* 8 ¢ 8 s 0 s 8B EE s s s LR I B NI N I R S

0.000G0O
0.0000
0.90000
0.0000

0.900

[Acid Mist (1b) / vm std (ft~3)] x Qs std x 60 ... 6.02
[Acid Mist (1b) / Vm std (ft~3)] x F-Factor .......

SULFUR DIOXIDE (S02)

[ 7.061E-5 x ( Vt - Vtb ) x N x Vsol ] / Vol(alog) .5.16E-06
[S02 (1b) / Vm std (ft~3)] x Qs std {(ft~3/min) x 60 0.86
[sO2 (1b) / Vm std (ft~3)] x F ....... cecesrssecssaaa

[ Mass SO2 (1b) x 385 / 64E+6 (ft*3/1b)] / Vm (std) 0.68

ppm X 0.0 % Corr. / 17.6 % CO2 in Stack .ccceevesnens
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 17.6% 02 Stack
S02 (lb/hr / Heat Input)
HYDROGEN CHLORIDE DATA SUMMARY

[Mass HCl(mg) x 3B5 x 1E6] / [453600 x 36.5 x Vm(std
ppm X 0.0 % Corr. / 17.1 % €02 in Stack ....cveneeen
ppm x (20.9% - 0.0% O2 Corr)/(20.9% - 17.1% 02 Stack
[ Mass HCl(mg)} x 60 x Qs / ( Vm(std) x 453,600 )]...

LR N B B I R I S I S S Y ¢ s s a0

dscf/MMBtu

gal/hr
MMBtu/hr

gr/scft
gr/dsct
e 0% Cco2
@ 0% o2
l1b/hr
1b/MMBtu
1b/MMBtu

1b Acid Mist
1b/hr
1b/MMBtu

1b S02

l1b/hr
1b/MMBtu
ppn

ppm @ 0% CO2
ppn @ 0% O2

1b/MMBtu

ppm

ppm @ 0% CO2
ppm @ 0% 02
l1b/hr




EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries

Cement Kiln
RUN NO.: 3
DATE : July 21,

STANDARD TEMP. : 68 F

2000

kkkkkhhhhhhhhhhhhhkhhhhhhdhhhhkkdkdhhkhhhhhhhhhhhhhkhhkhhkkhkkhkhrthhrhhhhibdtthhhhhh

ft3
ft3
dscfn

%
%

dscf /MMBtu

gal /hr
MMBtu/hr

gr/scf
gr/dsct
@ 0% Co2
@ 0% 02
1b/hr
1b/MMBtu

Front Half Wash (FHW) 0.00000 grams Vm(std) 47.028
Mass Filter (MF) 0.00000 grams vw(std) 8.096
Back Half Wash {BHW) 0.00000 grams Qs(std) 131,511
Vn(std) So02 47.028 dscft Bws 0.3147
CO2 CORR 0.0 % co2 16.80
02 CORR. 0.0 % 02 11.40
khkhhkdhhhdkdhdkhhkhkhkhhthhhhhhdkhrhhhkhhhhhhdhhhhkrhrhhhhhrhhihkhhkhhhhhhhhkhhhkhhh
F-FACTOR

10E6 x [3.64(%H) + 1.53{(%C) + 0.57(%S) + O. 14(%N)

0.46(%302)] / (Btu/lb) x [(Tstd + 460)/528] ....ve...

FUEL USE

Use Rate (gal/ton) * Process Wt. (ton/hr) ..........

Heat Input = (Process Weight (ton/hr) x Heating ....

Value (Btu/gal) x Fuel Use Rate (gal/ton} / 1lEé6

TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] ... 0.0000
15.432 x (FHW + MF + BHW) / (Vm(std) ....ocvnnnnnn.. 0.0000
gr/dscf x (12 / %C02) ...... Pe s s s s et s st e na st aenens 0.0000
gr/dscf x [(20.9 - Oxygen corr.) / (20.9 - %02)] ... 90.0000
0.00857 x Qs(std) x gr/dscf ....... Crers v eennaaa - 0.00
F-Fac X 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf ..
Particulate (1lb/hr) / Heat Input (MMBtu/hr) ........

TOTAL ACID MIST
[ 1.0811E-4 x { Vt - Vtb ) x N x Vsol ] / Vol(aloqg) 0.00E+00
f{Acid Mist (1lb) / Vm std (ft~3)] x Qs std x 60 ... 0.00
[Acid Mist (1b) / Vm std (ft~3)] x F-Factor .......
SULFUR DIOXIDE (S02)

[ 7.061E-5 x ( Vt - Vtb ) X N x Vsol ] / Vol(aloq)
[SO2 (1b) / Vm std (ft~3)) x Qs std (ft~3/min) x 60
[SO02 (1b) / Vm std (ft"3)] X F ticieevrcocnnncnnnn
{ Mass S02 (1b) x 385 / 64E+6 (ftA3/1b)] / Vm (std)
ppm X 0.0 £ Corr. / 17.6 % CO2 in StacK ..c.veeeeann
ppm x (20.9% - 0.0% O2 Corr)/(20.9% - 17.6% 02 Stack
S02 (lb/hr / Heat Input)
HYDROGEN CHLORIDE DATA SUMMARY

[Mass HC1(mg) x 385 x 1E6] / [453600 x 36.5 x Vm(std
ppm X 0.0 % Corr. / 16.8 % CO2 in Stack ...cseceven.

.5.16E-06
0.87

0.66

.ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 16.8% 02 Stack

[ Mass HCl(mg} x 60 x Qs / ( Vm(std) x 453,600 )]...

1b/MMBtu

1b Acid Mist

1b/hr
1b/MMBtu

1b 502
lb/hr
1b/MMBtu
ppm

ppm €@ 0%
ppm @ 0%
1b/MMBtu

ppm

ppm @ 0%
ppm @ 0%
lb/hr

co2
02

coz2
02



FIELD DATA SHEETS



Plaot: £ | = Néwherey CvggL Clans

Sample Loc.: ﬂ/(u bagrs
£3P

Control Type:
Sample Type: MG“&“{ g

Date; th ééé’da RunNa: /
TimeStart:__ {6 § ¢

Time Bad: K

9%

Sample Time: mia/part é ZZ total mia,

Dty Bulb: ‘F Wet Bulb: ‘F VP@DP:

Bar. Pressure ’.Lj .?1‘ ﬁg Stack Press.: Hy
Molsture: ¢ 7 % FDA: Ges Density Ractors
Temperature: QS ‘F Wind Dir.; wg ¥  Wind Speed:
Weather: C ﬁud 4 Thcrmooouplc Readout: g
Sample Box#: M ¢, - !

Meter BoxNos 12 i f
MeterY: 0: @ Delta H: [ 324 Pitot Corr.: o.xY
Nozzle Diameter: Probe Length: 96‘ cft

0 30% in,

—_——
P§T0. 25 *H20

)3 Zmp + <7

24540

%1 /}4‘0 7B m]

Inltial:
Flaal;

Material Processin 2 Rate:

Final Gas Meter Reading:

Inltial Gas Meter Readin E_ . \
Total Metered Gas Volume: {5 e 2
Condensate Galn In Impingers:

Welght Gala In Stlica Gel:
Total Molsture Galn: §
Silica Gel Container No.«
Flliter Number;

Leak Check - Meter Box

00‘55
0,0lo

Leak Check ~ Pitot Tubes
Impact 3 "H20 for 155

Static 3 "H20 for 15 scc, Leak

e@ Lesk

Probchatchettlng: 2 ﬂQ ggd F Nomograph Ct: 1, Istack Dimensions;
Stack Dimensions : tra In Umbilical: Zoo Test Conducted By: (~ %V&n
Stack Area: &2 Thermocouple
Effective Stack Area: 2 ProbeNo.: Stack Test Observers: O., - ? 7
Stack Helght: 2 396" Rt Pltot Tube: (<4 -5 41 /:0-1 2 '/"f.g Z
Mstar
Olstance Stack Odfice Last Vecuum Oxygen
Port and from Inside Gas Matar Valodlty Pressure Steck Gas | Sample Bax Impiniger - Metar on Sample Mater
Travarse Stack Wall Clock Reading Heed Oifferencae Temperatura| Temparatirs Temparatrs| Temperature Train Rezding
PelntNo (i) Time () (H20) ! () (f)
: Celctfated Actug] —
AVETATES 3 % ALY 2
(~f I (055 13 5, 2.7 1218 290 | 77
|2 P8I0 SH 2 ys | 245 [2l4 241 | o ]
3 L3 1299 [295 [ 2.2¢ 2U¥2 {242 | ¢ A |
2/ 2R 1052 27) | 291 [ 214 %_@5 ¥4 ]
2 &7 1057 1202 242 [ 2/2 |24 4S5 | 99 | 4
3 220 [0 48 (9.2 [ z.2] A3 2wl [ ap 66 7] ]
3-) 25.3 (0.5 [2. Lol {215 (739 |43 1)n) 1l
_ z 2420 1 .56 259 [ 288 | aq Zety 1 f.x Trac




T - -

Distance Stack - gd‘ﬁt:: Last Vacuum Oxygen
Port and from Insida Gas Metar Vilocity Pressurg Stack Gas Sample Box Impinger Metar on Sample Moter
Travarse Stack Welf Clock Reading Heed Difference Temparature Temperatirg Temperature Temperaturg Train Reading
Point No, fin) Time @) (H20) e Ao v (¥} {1, () (Hg) (% 02}
53 32.1 0. 4% [ .qq¢ (88 | 26 ¢ | €3 o3 | L [
H -9 Y22 | .89 [2.4g »>48 | 237 ¢y o9 | oM | ¢
2. 1t 9.5: 2:46 | 240 | 249 [ 24, (05 | &
) =119 1225 [23¢ 537 [ 745 9 (166 | @ -
j

]




Plage |- K.' ‘ h [ Material Processing Rate:
Sampie Loc.: ﬂl& !b[(q‘ ) =L & FlnalGasMctchcsdlng: 23! fi3
Control Type: £9 'ﬁ . IO U ( 52» Initlal Gas Meter Readin g
Sample Type: R 1 s ﬂ/}g‘hd E Total Metered Gas Volume: Sy
Date: 22000 Rua No 2 g waln Condensate Gain ig Implogers:
Time Start: ;z‘-if@_ Time Bad: [9:4F8 ) Welght Galn In Slllca Gel:
Sample TIme: min/port ) 6 total mia. il H?/O Total Molisture Gafa; £
. Dty Buls: ‘F Wet Bult: ‘¥ VP @DP: \17 Sfica Gel Contalner No.:
Bar. Pressure Q0 Q()H g Stack Press.: "Hg Py - 2%1{20 Filter Number,
Molsture: [ % FDA: Gas Density Factor;_____ Leak Check - Meter Box ' ‘
Temperature: Q0 *F  wing Digg” ( a4 WindSpeed: 2 -S Inittal; 0_, di2  cm@ (S In. H20
Weather: Do Oer €437 Thermocouple Readout: “Z Floal: 9, 80 cfm @ 5 in. H20
Sample Box #: fhops . Meter Box No. KA-¥ Leak Check - Pltor Tubes
Meter Y: < @DcttaH: ). % 76 Pitot Corr: A8 Impact 3 "H20 for 15 secs Leak
Nozzle Diameter: o) -315 In. Probe Leagth: ft .| Statle 3 *H20 for 15 sec: @ Leak
Probe Heater Settlng 2 ys*® Nomograph Cf; 214 |Stack Dimens iong
Stack Dimensions : { 19 v o Umblilcat: 9.@ ) Test Conducted By: /; A{q’(/cﬂ
Stack Area; ) f2 Thermocouple
Effectlve Stack Area: _ ft2  ProbeNo: K4- 38 Stack Test Observers: ks (A
Stack Helght: = 26 n Pltot Tube: M OZ .7
Metar
Fort and frg‘rr? lanns?éa Gas Matsr Vm P?a%if:'a Stack Gas | Sample Bax Inpuhséer - Meter oxesc;nmrg!a ?ﬁ&ﬂ
Travarse Stack Wall Clodk Reading Head Differance Temperatirg Temperatra Temparatre Temperature Tran Reading
Polrz No, {in}- Time ) (H20) (f) 3 {f)
. Celotdatad S e— o —
AVEAzes : Y . o el e
(el 2.9 10.b2 [ 1.97 .37 | ) Z99 | 82 |8 _g
z 754 643 [ (-7 L7 1 238 | oyZ | 56 [io3 1 l
3 0 1050 1197 T8 [3m 241 | 6 [0 | J
2- | L0y [0 T30 =i Q37 1572 [lo= I
2 S toko [ (.35 [ 59 [ g 299 | bog [ |63 5
3 d2.110.20 [ 1.€9 [ 163 2 122¢ [ ¢ oy & l e
-/ QG.; LB 1 SY [ 204 (237 | 6y 03 | b
2 “'t')l.‘l S0 17 A e i E -




-.‘ -
.
] .

—
r_ * Distance Sack - &l?ﬁt:: Last Vacuum Oxygen
Port and front Inside Gas Mater Velocity Pressurg Steck Gas | Sample Bax Impinger Matar on Sample Msler
Traverse Srack Wefl Clodk Reading Hoad Differency Temperature Temperature Temparaturg Temperatirg rein Reading
Poirt Na, @n} Time A3} (He0) {Ho0) (%) (¥) (f). {7} (Hg) {% 02)
T Lalcudalad Actual
-3 | Y4 _10.3¢ |77 13 1212 |av¢ & Jlo4 |y
-1 ! Ho28| 2,62 |a-1 93 195 1238 (227179 160 | ¢ Hlan
Z Aot {o.bf [T)1.62 [ [.62 232 |249 ©_| /06 |5 %
3 le.3 1 0.5% [0 el 1229 129 [ 43 (a5 1= MG-cB

[




Plao: = & ) ~ Nﬂe ;Eﬂ?_}( 1 El . !ﬁmnq:l:ll {3 [ Material Processing Rate:
Sample Loc.: F ¢ Finsl Gas Meter Readlng (U & 2, 9/5' 21
Control Type: ES f v Initis] Gas Meter Reading & — i
Sample Type: Medrach & Total Metered Gas Volume: §o bt s §
Date: '1 U RuaNo: 3 { g m i h Condensate Galn {n Impingers: / "fﬁ mL
Time Start: 250 Time Eud:__‘M; 5 9 @ Welght Galn la Sillca Gel;
sample Time:# 3< |§ W /min/port (0  towmtmia. R Total Molsture Gala: o paag ol
_ Dry Bulb: F WetButi T VP@DP: \ Q 5 ol { zﬂ Sltica Gel ContatnerNo:  / /
Bar. Pressure 2, 90 "Hyg Stack Press.:. Hg ¥50.35 "H20 ! Filter Number:
Molsture: __ S % FDA: Gas Deosity Pactors______ Leak Check ~ Meter Box ‘
Temperature: *F  Wind Dir.; P- Wind Speed: § - nte: s/ dm@ LS in. H20
Weather: f}m <@~ ' Thermocouple Readoyt: Final; ﬁa G m@ Q in. H20
Sample Box #: Meter BoxNos A - Leak Check — PltorTubes
MeterY: 97 @DeltaH: ] 37¢ Fitot Corr: d.8 4 Impact 3 "H20 for 15secs ¢,~Leak
Nozzic Diameters &, 276 1o, Probe Length: a3 . Static 3 "H20 for 15 see , Lesk
Probe Heater Setting YL F NomographCt 7§ §7) Stack Dimensions |.
Stack Dimensions 3 W2 ln  Umbllical: @Q 'I‘cst Conducted Byx
Stack Area: f1* Thermocouple i
Effective Stack Area: ft  ProbeNo.: l(d E - 3 8 fStaci:TmObscrvc:s: Cq -~ f/i 5[
Stack Helght: = 24067 &t Pitot Tube: M-SSE’ o 1:_;: < /6.8 7o
Matar
Olstance Stark Orifice Last Vacuum Oxygen
Pott and from fnslde Gas Matec Veloclty Pressure Stack Gas | SampleBox| Ilmphger - Mater on Sample Meter
Traverse Stack Wall Clodk Reading Hagd Diffsrence Termporabare] Termperatire| Temparatre| Temparztuca Train Raading
PolrntNo {in)- Time 3 (H209 (H20) v () {Ho} (% 03
1= 325 la. LS6 | 1-3¢ 1 220 |262> {50 7N
2 Y 1059 [ 87 | 1.¥%2 | 227 |.23%] 4o 99
3 LS | o501 83 1 t.€9 | 217 | 238 | Ga (0o
2| .4 1.6l |21 2.0 1 2e |23%5 | GB 016G
2 497 | OLel2o3 | 203 (219 tzxge | Cz [loz 4
3 S41 182 [es (.65 | 216 122265 |/e2 |5
“{ 6.1 1002167 W42 1249 (246 (8 |/o=z & N
e (2.4 1@ 3| 20 220 1 7da 1=~




Matar
Distance Stack Offica Lagt Vacuum Cxygen
Port and from Inslda Gas Matar Velocity Presstre Stack Gas | Sample Bax mpinger Mater on Sample Meter
Traverse Stack Wall Clock fleeding Head Oifference Termperature | Temperatve | Tamperatuore] Temperaturs Teein Reading
Point No, (n) Time i) (H20) (A () ) (Hg) (% 02)
Gaictialeg Actual
1.3 oo 109 1.2 1162 217 | 235162 [Joz | S
T 204 |G by 1208 1203 [2x | %o 1 G2 [ 102 [ ¢
2 743 | gl 93] w92 1220 | 2| fy /02 (S _
3 9.1 1°06.60!11.8% { V.59 | 215 | 245 ] o | 402 |S




T T Ty P
L AR S DT L F i
el e Ly PR SSHE B IS S

SAMPL{NG RATE CALCULATIONS
Date 2/24/0 @]
a4 = Oclflos Readlag (lnches €,0) Plant Nome €L
On = Nozzle Dlameter (lrches) Locatlon 1/2 » 2
AHE = Heter Bax Constaat
Bw = MNolsture Fracfloa " £~ I
Tm = Meter Tedperafure (°F) source(Cemeat [l
Ts = Stack Tem e (°fF)
s = Het Holecular Helght of Stack Gos (From Table)
AP = Pltot Readlng. (laches #,0)
T+ 460 (1 - BOZ AHE (On)* 17747, 4P = 4H ST
Hs(Ts+460) _ | Ny
S N
Molsture g
Fractlon Hs e 7
572 2L SO
0.0 29.0 5 o) | 5224
0.05 28.5| 7.2 (6 L
0.10 27.9] | z2. 7(
. 0.5 27.4
0.20 7578 ﬁ__ _
0.30 25.7 21.4 (21‘5*’
0.35 25.2
0.40 24.6
Run 1 Run 2 Bun 3
Ms (Ts + 460) = -
x (1 -8 ST 0.72285 g.72225"
x AHE =| L3720 (326 (-37¢
x (Da)* =10.00377 0.0483 60027 08058 0.6
x 17741 ={ 17291 12 7Yy
x AP =




LABORATORY DATA SHEETS
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LAB DATA

Plant Kame [/o"rc/a /é’ck TIhdustries Date Ana]yzed . 7/ 5/00
Analyzed By 6;%&;—\

Stack Sample No. v.T. v.T.8. N. | v.Sola. | V.A.
cerment ' -
Kiln Ron (-1 0.2 | 0T bowrd SQO (oo

\ -2 lo.2 O 2 )

Vb { A

\ 2-/ 0.2 | 2%
\ 2-2 10,25 | 0.2 N
3‘ l/' - 0 . R 04 L (
/ 5-2 0., & 0.2 J/ ' N
\5/ Lra Sank 1| 0.1 '
Z 1 4.1 :
et '
//201 dlaqk At a0 = LUO
. 3 R 10
v.T. = Yolume of Barium perchlorate titrant used for sample (al)
¥.T.8. = VYolume of Barium perchlorate titrant used for blank (ml)
i = Nommality of Barium perchlorate,
V.Soln. = TJotal solution volume
Y.A.. = VYolume of sample aliquot titrated (ml)

KOJSLER & RSBITIATES
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LAB DATA

Plant Name F]b(‘[da | &(J( ZAd. Date Analyzed 7/2(5’/00

Analyzed By __{ 5 . Hg uen

V.T.

V.AL

Stack Sample No. v.T.B. N. Vv.Soln.
(cwe;s-} ' -
il fw (-] 103 0.2 l6eomy 000 |20
(-2 o035 102 | I
I o
Pon 2-1 1035 6.2 .35
4. = : =
Lo R-2 10.391 0.2 o755]
Ron 3-1 o4 lo.2 2.0
3-2 1”3 lo.z Q.
_ v { el E
glg 4 2 ] a.¢ YV {Oa -
{ 0. '
Bihh\é. I{)A & t 0-1 j00 |
\ %
Y.7. « Volume of Barium perchlorate titrant used for sample (ml)
V.T.B. = Volume of Barium perchlorate titrant used for blank (ml}
M. = Normality of Barium perchlorate,
V.Soln. = Total solution volume
V.A.- = Yolume of sample aliquot tftrated (ml)

& =
KQISLER & ASSOCIATES



CHAIN OF CUSTODY RECORD

Project Number

- ——

Project Name ! 4
Sample Location < &’_/u_ggf Kils
/ﬂgghﬂ"}r A
___Sample Identification - Remarks
EHRS Frond half frain K/
FHE2 . ' d v v a2
A3 | w3
BH R &ck H«/P Fross L/
LHRz v e v v H2
_ﬁ//ﬂ_? . te ’r 9 “ 2T
St U Gl (el # Y
SE# (3 A
SG || " « g 1
4 -
Sampled By: (Signature) ‘%ﬁate‘wo_ﬁme. S ors
Relinquished By: (Sign)_(_ Date: Time:
Received By: (Sign) _ Date: Time:
Relinquished By: (Sign) Date: Time:
Received By: (Siga) Date: Time:
Relinquished By: (Sign) i Date: Time:
Received By Lab: (Sign) / 9¢ O%—u Date: 2/2// 00Tine: L3 0O
Sample Shipped VIA: _ N2 UPS ____Fed Express ______ Bus
Shipping B8il11 Number: _ .
FAY
AR
BINERETESISETES




PLANT OPERATING DATA
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INFORMATION REQUIRED IN
GENERAL STACK TEST REPQRTS

Permit Number 4CO/ - 207 31

Source I1.D. #

———
—rr

Permit Expiration Date

Permit Conditions:

Production Rate __ (47 9 l%Ei; S 2

Emission Limits (PM, SO,, VE, etc.)

Fuel Limits (Sulfur, etc.)

J mig 4
Test Conducted (P.M., VE, G5 NOX, ety
Actual Production Rate (3G.83

Measured Emission Rates (.78 [bfhc S0, , 0.p067 bl /4/15@ it
. 7 o 7 h 7 T
List of Measured Parameters as Required by Permit

Scrubber AP
Scrubber Water Flow _
Scrubber Water Pressure
Baghouse AP
Baghouse Inlet Temperature
*Type of Fuel Coa |
Fuel Use Rate
*Fuel Analysis

Name of DEP Observer L.z  Lalwan;
Date of Last Inspection Performed by Plant Personnel

Discussion of any Problems (non-isokinetic, missing runs, plant upset,
etc.)




Florida Rock Industries, Inc.
Cement Group
Thompson S. Baker Cement plant

Process Weight Rate Sheet

Source:  Kiln/Raw Mill Stack Test Date: __ July 21, 2000

Permit No.: __ AC01-267311 Permitted Rate: 1499 TPH

Test Parameter(s): _ Sulfuric Acid Mist (H2804) & Sulfur Dioxide (SO2)

Run Times Process Input Rate

RunNo.1__1050 - 1158 135.5 TPH

RunNo.2 __ 1250 - 1918 144 TPH

RunNo.3 _ 1950 - 2059 TPH

I here by certify that to the best of my knowledge the above data 1s true and correct.

George Townsend KW&MJ
ire

Name (Print) Signatf

July 31, 2000 Environmental & Safety Manager

Date Title

File: Process Rate.pub




EQUIPMENT CALIBRATIONS
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NOZZLE CALIBRATION

DATE 7/421/00 .

eur e FRL

LOCATION A&mh&rw _fL
+—

SQURCE 'Cem%& K/

Measurement No. - ' Inside Diameter (inches)
1 0.308 &r2zr—
2 0 30f o227
3 Jio§ U 227~

0. Zo%
Average ) 97‘;';‘2-

Area of Nozzle

ftZ
Calibrated by: ﬁlé\. 9;4

Nozzle X-Section

T

R ety Sl W]

— "

g A 2

‘ H

7 Y, - L
-

. W
BISLER S ASSOTIATES




NOZZLE CALIBRATION

DATE 7]A// 00"
PLANT HANE ER/] |
LOCATION New Lerf}: ,/L
SOURCE ' Cgme.é(' Ken

Measurement No. - ' Inside Diameter (inches)
1 C.R7>2
2 QA7
3 0.229
Average a 0. 278
Area of Noxxle ft2

Calibrated by: £ M

Nozzle X-Section

AR A .
4 ‘.'\ .
P & - L

. .
. i W2
AL oM

DISLER & ASSOMATES




PITOT TUBE CALIBRATION MEASUREMENTS

/
PITOT TUBE IDENTIFICATION No.___A//9 — SS AL

DATE CAL IBRATED 7-4-CO0

PITOT TUBE ASSEMBLY LEVEL ? e YES __NO

PITOT TUBE OPENINGS DAMAGED 7_____YES (EXPLAIN BELOW) / NO
Q= JA__° (<109 "-2=__[¢/___° (<10°)
Be2.8 o (o B DO o (oo

Vo LG o, e_ RO o, mOYE N = paswn)
z=asiny = _O0IE . (<0.125 IN.)

w=nsine=COF7] N (<0.031 IN.)
PA oYY W, DYl IN.
o, _ (377 IN. ( 20.1875 IN. £ 0.3750 IN.)
oouusms:_ﬁéz/_—_;f&a ﬁo/(f’n! ok. o p
' <
L
CALIBRATION REQUIRED? YES o

CALIBRATED BY: :K_ ;4««/
PTCMFORM 1/8/87

KOOGLER ASSOCIATES




POST TEST THERMOCOUPLE
CALIBRATION

DATE ’,ﬁ:?é% 7/4/ / o0

PLANT NAME

LOCATION __ Nedtecrs. £/
3 P

SOURCE _ @m&-{’ K

Thermocouple Readoui:; # Mk‘- 2
Umbilical Cord # 620
Switch Box # %K"Z
Thermocouple # . }64/(' 3?
Average Stack Temperature °F &&Q )
*Observed Mercury in Glass (ASTM) °F 15
Observed Thermocouple Reading °F 2/ /7
@15 (77 i ~0.29( />

Percent Difference (ASTM + 460) - (Thermo + 460) x 100
(ASTM ~ 460) :

e ———

Tolerance < 1.5%

* Observed Temperature must be within ten percent of the average stack
temperature.

&Signatu‘ﬁe -




KA70
RO/UMB

KA1/100’

KA2/200°

KA3/25°
SWBXKA3

KA4/25°
SWBXKA3

KAK/200K
KAK~38
SWBXKAK1

KA1/200°

KA2/100’

KOOGLER & ASSOCIATES, ENVIRONMENTAL SERVICES
12/27/99

ANNUAL THERMOCOUFLE CALIBRATION

ICE

(F)
STACK 32
BOX 33
IMP 32
STACK 33
BOX 32
IMP 32
STACK 32
BOX 33
IMP 33
STACK 32
BOX 32
IMP 32
STACK 31
BOX 32
IMP 32
STACK 33
BOX 33
IMP 33
STACK 33
BOX 33
IMP 32

ASTM AMB. ASTM

(F)
33
32
32

33
32
33

33
32
32

32
33
33

32
32
33

33
33
32

33
32
33

(F)
73
72
73

73
72
71

73
72
72

73
74
72

74
72
74

73
73
73
73

73
72

(F)
72
72
73

72
73
72

73
73
73

74
74
73

74
73
73

73
72
72

72
74
73

212
(F)
208
210
211

209
211
212

211
215
212

205
207
211

213
215
219

211
214
209

209
212
212

ASTM
(F)
209
210
212

210
210
212

210
215
212

205
208
212

213
216
220

210
214
209

210
211
211

400
(F)
405
404
400

415
418
409

409
415
408

420
422
425

419
422
400

422
419
425

422
425
426

ASTM
(F)
406
406
401

416
418
410

410
416
407

420
421
425

420
422
401

422
418
425

423
425
425

Page 1 of 3

KA70
RO/UMB
KA1/100’ STACK
BOX
IMP
KA2/200¢ STACK
BOX
IMP
KA3/25' STACK
BOX
IMP
KA4/25’ STACK
BOX
IMP
KAK/200K STACK
KAK-38 BOX
IMP
KA1/200‘STACK
BOX
IMP
KA2/100/STACK
BOX
IMP

Signature.M_&’_

Date /02'/ 2 7/9_?



THERMOCOUPLE #

KA-06
KA-07
KA-08
KA-09
KA-10
KA-11
Ka-12
KA-38
Ka-39
KA-50
KA-64
KA-70
Ka-71
KA~72
KA~105
KA-108
KA-115
KA-126

THERMOCOUPLE #

KAK-08
KAK-09
KAK-10
KAK-11
KAK-12
KAK-38
KAK-65
KAK-72
KAK-110
KAK-07
VOST SWITCH BOX
CH#1
CH#2
CH#3

VOST SWITCH BOX
CH#1
CH#2
CH#3

ICE
(F)
33
33
34
33
34
33
33
34
34
33
33
33
34
34
34
34
34
34

ASTM AMB. ASTM 212

(F)

33
32
33
33
a3
33
33
33
33
34
i3
33
34
33
a3
34
33
a3

(F)

73
74
74
74
72
72
73
73
73
74
74
73
73
72
73
72
72
72

(F)
74
75
74
74
72
72
72
74
73
73
74
74
73
72
73
73
72
72

ICE ASTM AMB. ASTM 212
(F) (F)
32 73

(F)
32
31 31
32 32
31 31
32 31
31 31
32 32
31 31
31 32
32 31
T .COUPLE
c-1 32
C-1 33
C-1 33
C-2 32
C-2 33
c-2 32

73
74
75
74
74
74
74
75
75

33
32
33

33
33
33

(F)
74
73
74
75
74
74
74
75
74

74

74
74
75

73
74
75

KOOGLER & ASSOCIATES, ENVIRONMENTAL SERVICES
ANNUAL THERMOCOUPLE CALIBRATION

12/27/99
ASTM
(F) (F)
212 212
209 210
211 211
215 216
214 215
212 212
219 220
211 211
212 211
215 214
211 211
212 213
211 210
216 215
217 218
214 215
213 214
216 216
ASTM
(F) (F)
218 217
211 212
209 210
206 206
218 217
210 211
205 205
208 208
209 210
209 210
75
74
74
74
75
75
Signature

400
(F)
420
421
415
4i6
408
415
408
412
416
415
410
405
407
410
404
412
409
410

400
(F)
407
405
377
399
407
410
377
400
399
389

Date /92/02 7,/9 $

Page 2 of 3

ASTM
(F)
419
422
416
417
467
414
407
411
415
416
411
406
408
410
405
411
410
409

ASTM
(F)
406
406
376
398
406
410
377
401
400
390

THERMOCOUPLE #

KA-06
KA--07
Ka-08
Ka-09
KA-10
KA-11
KAa-12
KA-38
KA-39
KA-50
KAa-64
KA-70
KA-71
KA-72
KA-105
KAa-108
KA-115
KA-126

THERMOCOUPLE #

KAK-08
KAK-09
KAK-10
KAK-11
KAK-12
KAK-38
KAK-65
KAR~72
KAK-110
KAK-07




KOOGLER & ASSOCTIATES, ENVIRONMENTAI, SERVICES

ANNUAL THERMOCOUPLE CALIBRATION 12/27/99 Page 3 of 3
Measured Measured Calc. Readout Percent
Range Voltage Voltage Temp. Tenp. Difference
(rC) (mV) (V) (7€) (<) (%)
KAK-12  28.7  o0.020 690 693 ~0.45023
37.4 0.037 902 900 0.217654
KAK-38  28.9 0.025 694 ess  -0.51192
37.2 0.037 897 900 ~0.33898
KAK-72  28.5  o0.029 685 687 ~0.30387
37.5 0.038 904 908 -0.39058
KAK-65  28.2 0.028 678 680 ~0.32666
37.8 0.038 912 910 0.218082
KA—llS- o __—;; —————— 0.029_- __—694— o 599 _____ :5725555-
.037 894 899 ~-0.50758
T EQUATIONS : T T

T (calc.)=(0.226584602+(24152.109*V)+(67233.4248%V~2)+(2210340.682*%V~3)
-(860963914.9%V~4)+(48350600000*V~5)—(1184520000000*V"6)
+(13869000000000%V~7)~(63370800000000*V~8))

Where :

V = Measured Voltage (Volts)
T(calc.) = Temperature calculated based on voltage

N <
Signature *‘MM%

Date Q Z 27//%
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BERYLLIUM TESTS



POST~TEST DRY GAS METER CALIBRATION FORM

COMPANY : Florida Rock Industries
SOURCE: Cement Kiln
DATE: August 9, 2000
PRETEST Y: 0.997
TEST METER NUMBER: Ka-1
METER BOX NUMBER: KA~4
BAROMETRIC PRESSURE (Pb): 30.01
DELTA H (dH): 2
TEST METER DRY GAS VACUUM
READING READING TIME SETTING
(££~3) (££~3) (min) & (in. Hg)
INITIAL 304.563 321.225
FIRST 310.023 326.635 6.1 6
SECOND 319.263 335,835 10.3 6
THIRD 328.421 345.017 10.2 6
DELTA H TEST METER DRY GAS TEST METER DRY GAS
2 vt vd TEMP. Tt TEMP. Td
(££~3) (£t~3)  (]F) (|F)
5.460 5.410 77.5 81.5
PB ) 9.240 9.200 77.5 84.5
30.01 9.158 9.182 77 87
Yi
Vt*Pb* (Td+460)
Yi Vd* (Pb+dH/13.6)*(Tt+460)
RUN 1 (Yi)= 1.011794 88727.26 / 87692.95
RUN 2 (Yi)= 1.012466 150985.7 / 149126.6
RUN 3 (Yi)= 1.011005 150332.8 / 148696.4
AVG. Y 1.011755
PRETEST Y = 0.997
AVG. DETA Y = C.014755
DELTA Y LIMIT = = 0.05
IS TEST WITHIN 5%7 YES

through the test meter, ft+3
through the dry gas meter, ft~3

gas in the test meter, |F

inlet gas of the dry gas meter, |F
outlet gas of the dry gas meter, |F

Average temperature of the gas in the dry gas meter,

Ratio of test meter to dry gas meter for each run
Average ratio of accuracy of test meter to dry gas meter

Vt = Gas volume passing
Vd = Gas volume passing
Tt = Temperature of the
Tdi = Temperature of the
Tdo = Temperature of the
d =
the average of Tdi and Tdo, |F
di = Pressure difference accross the orifice, in, H20
Yi =
Y =
for all three runs, tolerance = pretest « 0.05%Y
4 = Time of calibration run, min
Pb = Barometric pressure, in Hg.




CONTROL BOX NO.

DATE

VACUUM ("Hg)
dHw ("H20)
dHd ("H20)
INITIAL WTM
FINAL WTM
INITIAL DGM
FINAL DGM
TEMP. WIM (F)
TEMP. DGM (F)

TEST TIME (MIN.)

DRY GAS METER AND ORIFICE CALIBRATION

ke — T ) (o S S S . R e S M P S e S T T T S . . Sl S —— i —

KA-4 BAROMETRIC PRESS.
FEB. 22, 2000 PERFORMED BY

RUN 1 RUN 2 RUN 3

0.0 0.0 0.0

-0.28 -0.30 ~-0.33

0.50 1.00 1.50

3.036 ¢"28.727 994.704

9.754 34.540 1003.036

103.007 129.171 94.618

109.760 135.141 103.007

68.00 69.00 68.00

76.00 80.00 75.00

14.50 9.00  11.00

30.39

J201946
28.727
120.249
129.171
69.00
80.00

9.00

IN. HG.

9.754
20.046
109.760
120.249
68.00
78.00

9.00

************************************************************************

NET VOLUME WTM
NET VOLUME DGM
Y

dHne

6.718 5.813
6.753 - 5.970
1.009 0.992
1.264 1.296

© 8.332
8.389
1.004

1.421

8.681
8,922
0.988

1.453

10.29%2

10.489

0.992

1.447

************************************************************************

AVERAGE Y =

ACCEPTABLE Y RANGE

AVERAGE dHE =

0.997

= 0.980 TO 1.020 OK

1.376

Y = (Vw (Pb - (dHw / 13.6)) x (Td + 460)) / (Vd (Pb + (dHd / 13.6)) x

(Tw + 460)

dH@ = 0.0317 x dHA / (Pb (Td + 460)).X ((Tw + 460) x time) / Vw)~2



CALCULATIONS
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SUMMARY OF SOURCE EMISSION TEST DATA

Florida Rock Industries
Cement Kiln
July 24, 2000

————_—_—-...—_——__—————q.———_——__.__—_.__—————_-.-.__——_————--_—__————————————___—

Process e

Weight Stack Gas Stack Gas Stack CGas Emission

Run Rate Flow Rate Temperature Moisture Conc. Rate

No. (Tons/hr) (SCFMD) (F) (%) {gr/dscf) (Lbs/Hr)

1 135.0 93,275 246 17.0 0.0001 0.06

2 :140.0 98,112 248 16.0 6.0001 0.12

!

3 “140.0 129,320 200 16.0 0.0000 0.01
Average 138.3 106,903 231 16.3 0.0001 0.06

—-.....—————_—q.____-_—————-q-——_-——_-...__——--——_——_——-‘...——_.—__-—..._—-.——————--...——_—



GENERAL DATA

DATA FILE NAME:

Company : Florida Rock Industries
Source/Unit : Cement Kiln
Date : July 24, 2000 Cp :
Stack dia. : 112.00 inch OR : Duct Length :
Oxygen Corr.: 0.0 percent Duct width :
C02 Corr. : 0.0 percent Std. Temp. :
FUEL ANALYSIS DATA, (By F Factor or Fuel Use)
F Factor = F, Fuel Use = U F Process Wt.
Hydrogen,wt% : 0.00 Run 1 : 135 Tons/hr
Carbon, wt% : 0.00 Run 2 : 140
Sulfur, wt% : 0.00 Run 3 : 140
Nitrogen,wt% : 0.00
Oxygen, wt% : 0.00
Btu/1b : 0
Type of Flow Meter : (1=Meter Box 2=Mass Flow Meter)
F-Factor : dscf /MMBtu;
FIELD DATA ~ - —=————- METHOD 5 RUN RUN
—————————— 1l 2
Meter Temp., Tm (F) ...iceeecccass 94 98
Stack Temp., TS (F) +vvveenceeces . 246 248
SG.Rt. AP ..iviiennnnenennans vesees 0.57 0.60
dH (in. H20) .cvveennnecnnnnn ceeeaae 1.04 1.13

Meter Vol.,Vm (ft3) ..ceevcoverven
Meter ¥ ....ciieiennnccannannansnna
Bar. Press.,Pb (in.Hg.) ..... aeaen
Vol. H20, Vlc (Ml) .tiiveeececcancs
Static Press.,Ps (in.H20) ........
Test Time (min.) ...... creasesanes
Nozzle Dia.,Dn (in.) .cveceecccaces
Oxygen, 02 (%) .ccvevvcensccananns
Carbon Dioxide, CO2 (%) .vvceecens
Carbon Monoxide, CO (%) ....cc.. .
Report Emission Criteria in 7?

. 75.612 77.352
. 0.997 0.997
. 30.13 30.13

. 315 299
. =0.24 -0.24
. 120.0 120.0
. 0.280 0.280
. 8.5 7.8
. 22.4 24.1
. 0.0 0.0

0.840
0.00
0.00

68

1.73
96.896
0.997
30.13
374
-0.24
120.0
0.280
9.8
15.0
0.0

1 =1b/hr g = gr/dscf :

Process Rate Units ? T = Ton/hr, L = Lbs/hr, C = Cans/min:

Allowable Particulate Matter Emission Rate

LABORATORY RESULTS

GRAVIMETRIC ANALYSIS METHOD 5 :

RUN RUN
1 2

-
LI A B N O N R Y

RUN
3

Front Half Wash (FHW) .....v.v2....0.00036 0.00066 0.00005
Filterable Sample (MF) ...c0veees..0.00000 0.00000 0.00000
Condensible Sample (BHW) ..........0.00000 0.00000 0.00000

BERYLM

khkkkhkhkkkkk
11:10 AM

inch

inch
F

grams



SOQURCE TEST CALCULATIONS

PLANT : Florida Rock Industries
Cement Kiln RUN NO.:
DATE :
STD.TEMP, Tstd = 68 F STATIC PRESS.,Ps
METER TEMP, Tm = 93.5 F PITOT COFF., Cp
STACK TEMP, Ts = 246.3 F STACK I.D.
AVG.VEL.HEAD,dP = 0.323 in. H20 DUCT LENGTH
METER ORIFICE,dH= 1.04 in. H20 DUCT WIDTH
METER VOL., Vm = 75.612 Cu.Ft. STACK AREA, As
METER COFF., Y = 0.997 TEST TIME
BAR. PRESS., Pb = 30.13 in.Hg NOZZLE DIA.
COND. (Vic) = 315.0 ml NOZZLE DIA., An
GAS ANALYSIS = 8.50 % 02 0.00 % CoO
22.40 % CO2 69.10 % N2

1 I | | | (T T

1
July 24,

-0.24
0.840
112.00

68.417
120.00
0.280
4.3E-04

2000

in. H20
inch
inch
inch
Sq.Ft.
min.
inch
Sq.Ft.

*************************************************************************

Vm(std) [ ( T(std) + 460 ) / 29.92 ] x Vm x Y x

(Pb + (AH / 13.6)) / (Tm + 460)......

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vlc

Bws = Vw(std) / (Vm(std) + Vw(std)).

Bws @ Saturated Conditions Vapor Press. of H20
@ Dew Point Temp. / (Ps, in.Hg.)

YEA =(%02 - 0.5%C0)/(0.264%N2 ~ (%02-0.5%C0)) x 100

Md =(.44 x %CO2)+(.32 x $02)+[.28 x (%N2 + %CO)]

Ms = (Md x (1-Bws)) + (18.0 X BWS)eevrereneannn
P(stack) = Pbar + (PS / 13.6) cevereccsannensns
vs = 85.49 X CP % (Sg.Rt.dP) % [Sq.Rt.(Ts + 460)
/ (Ms x P(stack)}] ...... sessersasanas cene
RS = VS X AS X 60 .o.vvinnovncnnne cesecanaan cee
Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))

X (P(stack)/29.92) .. rvnienann
I = (Ts+460) x [(0.002669 x Vlc) + (Vm(std) /
(T(std) + 460) / 29.92] % 100 / [ Time x
P(stack) x An x vs x 60} .

------- L I I A

i

72.600
14.827

0.170

1.000
87.25
31.92
29.56

30.11

36.37

149,303

23,275

103.79

dscf
scf
Lower
Bws

value
used.

in. Hg

ft/sec

acf/min

dscf/min




SOURCE TEST CALCULATIONS

PLANT : Florida Rock Industries

Cement Kiln RUN NO.: 2
DATE : July 24, 2000
STD.TEMP, Tstd = 68 F STATIC PRESS. ,Ps = -0.24 in. H20
METER TEMP, ™m = 98.33 F PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 247.8 F STACK I.D. = 112.00 inch
AVG.VEL.HEAD,dP = 0.355 in. H20 DUCT LENGTH = inch
METER ORIFICE,dH= 1.13 in. H20 DUCT WIDTH = inch
METER VOL., Vm = 77.352 Cu.Ft. STACK AREA, As = 68.417 Sq.Ft.
METER COFF., ¥ = 0.997 TEST TIME = 120.00 min.
BAR. PRESS., Pb = 30.13 in.Hg NOZZLE DIA. = 0.280 inch
COND. (V1c) = 299.0 nl NOZZLE DIA., An = 4.3E-04 Sq.Ft.
GAS ANALYSIS = 7.80 % 02 0.00 % CO
24.10 % CO2 68.10 % N2

khkkhhhhhkhhkkkkkhkhkkhkhhbhhhhkhkhkkhkhkhkkhhhkhhkhkhkhkhkhkhkhhhhhkhkhkhkkhkkhhkhhhkhk khkkkkhkkhkkk

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm x Y X

(Pb + {(dH / 13.6)) / (Tm + 460)...... = 73.644 dscf
Vw(std) =(8.9148 x 10e=-5) x (Tstd + 460) ¥ Vlc = 14.074 scf
Bws = Vw(std) / (Vm(std) + Vw(std))}..... cnesaae = 0.160 | Lower

Bws

Bws @ Saturated Conditions = Vapor Press. of H20 value
@ Dew Point Temp. / (Ps, in.Hg.) ...icieennnnn = 1.000 used.
$EA =(%02 - 0.5%C0O)/(0.264%N2 - (%02-0.5%C0)) x 100 = 76.63
Md =(.44 x %C02)+(.32 x %02)+[.28 x (%N2 + %C0)] = 32.17
Ms = (de (l-BwS)) + (18.0 x Bws).......‘l.... = 29.89
P(stack) = Pbar + (Ps / 13.6) c.ccececansannanas = 30.11 in. Hg
vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (Ms x P(stack))] +s.eceenncceen fesacaaaan = 37.92 ft/sec
Qs=vaAsx60 ......... *® & & & & & & 5 5 3 8 P S S 8 S8 0 e = 155'646 acf/min
Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))

X (P(stack)/29.92) ..ccccersncscnaans = 98,112 dscf/min
I = (Ts+460) x [(0.002669 x Vlic) + (Vm(std) /
(T(std) + 460) / 29.92] x 100 / [ Time x
P(stack) X An X ve X 60] vvieveescnas cemnnnn = 100.09 %



SOURCE TEST CALCULATIONS

PLANT : Florida Rock Industries
Cement Kiln RUN NO.: 3
DATE : July 24, 2000

STD.TEMP, Tstd = 68 F STATIC PRESS.,Ps = -0.24 in. H20
METER TEMP, Tm = 98.17 F PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 200.3 F STACK I.D. = 112.00 inch
AVG.VEL.HEAD,dP = 0.552 in. H20 DUCT LENGTH = inch
METER ORIFICE,dH= 1.73 in. H20 DUCT WIDTH = inch
METER VOL., Vm = 96.896 Cu.Ft. STACK AREA, As = 68.417 Sq.Ft.
METER COFF., Y = 0.997 TEST TIME = 120.00 min.
BAR. PRESS., Pb = 30.13 in.Hg NOZZLE DIA. = 0.280 inch
COND. (V1c) = 374.0 ml NOZZLE DIA., An = 4.3E-04 Sq.Ft.
GAS ANALYSIS = 9.80 % 02 0.00 % CO

15.00 % co2 75.20 % N2

*************************************************************** khkkhkhkhkhktk

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm x Y x

(Pb + (dH / 13.6)) / (Tm + 460)...... = 92.414  dscf
Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vlc = 17.604 scf
Bws = Vw(std) / (Vm(std) + Vw(std)).veverueenns = 0.160 Lower
Bws € Saturated Conditions = Vapor Press. of H20 EZiue
€ Dew Point Temp. / (PS, in.Hg.) ..veeeineean. = 0.779 used.
tEA =(%02 -~ 0.5%C0)/(0.264%N2 - (%¥02-0.5%C0)) x 100 = 97.49
Md =(.44 x %CO02)+(.32 x %02)+[.28 x (%N2 + %CO)] = 30.79
Ms = (Md X (1-BwS)) + (18.0 X BWS).uevereeannss = 28.75
P(stack) = Pbar + (PS / 13.6) v.vceavconncanean = 30.11 in. Hg
vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (Ms X P(StacK))] cuveeneenneencancnnnnns

i

46.60 ft/sec
Qs = vs X As X 60 ........... treess vesnseracaaa = 191,311 acf/min

Os(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (P(stack)/29.92) ..o eeiecenennanaas

129,320 dscf/min

I = (Ts+460) x [(0.002669 x Vic) + (Vm(std) /
(T(std) + 460) / 29.92] x 100 / [ Time x

P(stack) ¥ AN X VS X 60} v.veeeencanne cenes 95.29 %



A. FIELD DATA SUMMARY

PLANT : Florida Rock Industries
Cement Kiln

DATE : July 24, 2000
RUN
1
Vlc = Vol water collected in train, ml 315.0
Vm = Sample gas vol, meter cond., acf 75.612
Y = Meter calibration factor 0.9970
Pbar = Barometric pressure, in. Hg 30.13
Pstatic = Stack static pressure, in. H20 -0.24
dH = Avg metef pressure diff, in. H20 1.04
Tm = Absolute meter temp., degrees R 553.5

Vm(std) = Sample gas vol, Std. cond., dscf 72.600

Bws = Water vapor in gas stream, fraction 0.170
MF = Moisture factor ( 1 - Bws) 0.830
CO2 = Carbon Dioxide, dry, volume % 22,40
02 = Oxygen, dry, volume % 8.50
N2 = Nitrogen, dry volume % 69.10
Md = Molecular weight of stack gas, dry 31.92
Ms = Molecular weight of stack gas, wet 29.56
Cp = Pitot tube coefficient 0.84
5q.Rt. dP = Avg. square root of each dp 0.5686
Ts = Absolute stack temp., degrees R 706.3
A = Area of stack, ft2 68.42
Qstd = Volumetric flowrate, dscfm 93,275
An = Nozzle area, ft2 4,28E-04
0 = Sample time, minutes 120.00
%1 = Isokinetic variation, percent 103.79

RUN
2

299.0
77.352
0.9970

30.13

-0.24

1.13

558.3
73.644

0.160

0.84¢0

24.10

0.5955
707.8
68.42

98,112
4.28E-04
120.00

100.09

RUN

374.0
96.896
0.9970

30.13

558.2
92.414
0.160
0.840
15.00
9.80
75.20
30.79
28.75
0.84
0.7430
660.3
68.42
129,320
4.28E-04
120.00

95.29



B. PARTICULATE DATA SUMMARY

PLANT : Florida Rock Industries

Cement Kiln
DATE : July 24, 2000
Sample Weight (FHW + MF + BHW), mg ........
Meter Volume, standard cond., Vm(std) .....
Carbon Dioxide, percent ...................
Oxygen, percent .............. tacecnesaanas

Sample Concentration :

gr/scf ...... 000, craeaana ceececaaans
gr/dscf ......0ccinnn. st eatensseeancaaa .
gr/dscf @ 0 %3 CO2 ....ieevnrennnnnneans .o
gr/dscf @ 0 § 02 R T

PPM * MW (dAry gas).cceceeeeeeceecnonnnes
ppm * MW @ 0% CO2 .....0cvvvnnn vessanaas

ppm * MW @ 0% 02 .......... sessnessas “os

0.0001
0.0001
0.0000
0.0001
4.2
0.0

7.1

73.644

24.10

7.80

0.0001

0.0001

0.0001

0.0002

7.6

0.0

12.1

92.414

15.00

0.0000
0.0000
0.0000

0.0000



" EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries

Cement Kiln
RUN NO.:
DATE :

STANDARD TEMP. : 68 F

1
July 24,

2000

*************************************************************************

Front Half Wash (FHW) 0.00036 grams Vm(std)
Mass Filter (MF) 0.00000 grams Vw(std)
Back Half Wash (BHW) 0.00000 grams Qs (stad)
Vm(std) s02 dscft Bws
CO2 CORR ‘0.0 % CcO2

02 CORR. 0.0 % 02
*************************************************************************
F-FACTOR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528] .ecvun...
FUEL USE

Use Rate (gal/ton) * Process Wt. (ton/hr)
Heat Input = (Process Weight (ton/hr) x Heating
Value (Btu/gal) x Fuel Use Rate (gal/ton) / 1Eé
TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [{(Vm(std) + Vw(std)] ...
15.432 x (FHW + MF + BHW) / (Vm(std)
gr/dscf x (12 / %C02) . '
gr/dscf x {(20.9 - Oxygen corr.) / (20.9 - %02)]} ...
0.00857 x QOs(std) x gr/dscf ... teeeasessnes
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] X gr/dscf ..
Particulate (lb/hr) / Heat Input (MMBtu/hr) ........
TOTAL ACID MIST

-------- e s s ae

L L L I T O S O I R O

[ 1.0811E-4 x ( Vt - Vtb ) X N x Vsol } / Vol(alog)
[Acid Mist (lb) / Vm std (ft~3)] x Os std x 60 ...
[Acid Mist (1b) / Vm std (ft~3)] x F-~Factor .......
SULFUR DIOXIDE (S02)

[ 7.061E-5 x ( Vt - Vtb }) x N x Vsol ] / Vol(aloq)
[SO2 (1b) / Vm std (ft~3)] x Qs std (ft*3/min) x 60
[SO2 (1b) / VM std (Ft23)] X F vevrrennnnnns
[ Mass S02 (lb) x 385 / 64E+6 (ft~3/1b)] / Vm (std)

ppm X 0.0 % Corr. / 22.4 % CO2 in Stack .eeeeeeeen..
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 8.5% 02 Stack)
502 (lb/hr / Heat Input) .....iitiiiinrnenncenas ce s

HYDROGEN CHLORIDE DATA SUMMARY

[Mass HCl(mg) x 385 x 1E6] / [453600 x 36.5 X Vm(std
ppm x 0.0 % Corr. / 22.4 % CO2 in Stack
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 22.4% 02 Stack
[ Mass HCl(mg) x 60 X Qs / ( Vm(std) x 453,600 )l...

----- LR A )

72.600
14.827
93,275
0.170
22.40
8.50

0.0001
0.0001
0.0000
0.0001

0.06

ft3
ft3
dscfm

Q@ o0

©

dscf/MMBtu

gal/hr
MMBtu/hr

gr/scft
gr/dscft
€ 0% Co2
@ 0% 02
l1b/hr
1b/MMBtu
1b/MMBtu

1b Acid Mist

l1b/hr
1b/MMBtu

1b S02
1b/hr
1b/MMBtu
ppm

ppm @ 0%
ppm @ 0%
1b/MMBtu

ppm

ppm @ 0%
ppm @ 0%
1b/hr

Cco2
02

coz
02



EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries
Cement Kiln

RUN NO.:

DATE

STANDARD TEMP. : 68 F

2

: July 24,

2000

*************************************************************************

Front Half Wash (FHW) 0.00066 grams Vm(std)
Mass Filter (MF) 0.00000 grams Vw(std)
Back Half Wash (BHW) 0.00000 grams Os(std)
Vm(std) S02 dscft Bws
CO2 CORR 0.0 % CO2
02 CORR. 0.0 % 02

73.644
14.074
98,112
0.160
24.10
7.80

£ft3
ft3
dscfm

%

%

*************************************************************************

F~FACTOR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(3%N)
0.46(%02)] / (Btu/1lb) x [(Tstd + 460)/528)] .........
FUEL USE

Use Rate (gal/ton) * Process Wt. (ton/hr)
Heat Input = (Process Weight (ton/hr) x Heating ....
Value (Btu/gal) x Fuel Use Rate (gal/ton) / 1E6
TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] ...
15.432 x (FHW + MF + BHW) / (Vm(Std) «...vo....
gr/dscf x (12 / %C02) i ceeaes
gr/dscf x [(20.9 - Oxygen corr.) / (20.9 - %02)] ...
0.00857 X Os(std) X gGr/dSCE v vt vneenereonennecnnnens
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf ..
Particulate (1b/hr) / Heat Input (MMBtu/hr)
TOTAL ACID MIST

[ 1.0811E~4 x ( Vt - Vtb ) x N x Vsol ] / Vol(aloq)
[Acid Mist (1lb) / Vm std (ft~3)] x Qs std x 60 ...
[Acid Mist (1b) / Vm std (ft~3)] x F-Factor
SULFUR DIOXIDE (S02)

—— e ke —————— - vk S e

LI B R B R Y

---------------
- s & ¢ 0 a9

LA NI L Y

[ 7.061E-5 x ( Vt - Vtb ) x N x Vsol ] / Vol(aloq) .
[S02 (1b) / Vm std (ft~3)] x Qs std (ft~3/min) x 60

(SO2 (1b) / VIn std (ft23)] X F viriinierrocennannnns
[ Mass SO2 (1b) x 385 / 64E+6 (ft~3/1b)] / Vm (std)

ppm X 0.0 % Corr. / 22.4 % CO2 in 8tack .....ceeve..
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 22.4% 02 Stack
802 (1b/hr / Heat Input)
HYDROGEN CHLORIDE DATA SUMMAR

...... LEE I IR 2 R I I I IR R Y

[Mass HCl(mg) x 385 x 1E6] / [453600 X 36.5 x Vm(std
ppm X 0.0 % Corr. / 24.1 % CO2 in Stack ..... .
ppm x (20.9% - 0.0% 02 Corr)/(20.9% - 24.1% 02 Stack
[ Mass HCl(mg) x 60 x Qs / ( Vm(std) x 453,600 )]...

0.0001
0.0001
0.0001
0.0002

0.12

dscf /MMBtu

gal/hr
MMBtu/hr

gr/sct
gr/dscft
@ 0% co2
e 0% 02
ib/hr
1b/MMBtu
1b/MMBt:u

1b Acid Mist
1b/hr
1b/MMBtu

1b S02
1b/hr
1b/MMBtu
Ppm

ppm @ 0%
ppm @ 0%
1b/MMBtu

co2
c2

ppm

ppm @ 0%
ppm € 0%
1b/hr

Ccoz2
02



EMISSION RATE CALCULATIONS

PLANT :Florida Rock Industries
Cement Kiln

RUN NO.: 3
STANDARD TEMP. : 68 F DATE : July 24, 2000

******************'k******************************************************
Front Half Wash (FHW) 0.00005 grams Vn({std) 92.414 ft3
Mass Filter (MF) 0.00000 grams Vw(std) 17.604 ft3
Back Half Wash (BHW) 0.00000 grams Os(std) 129,320 dscfm
Vm(std) SO2 dscf Bws 0.160
CO2 CORR 0.0 % co2 15.00 %
02 CORR. 0.0 % 02 9.80 %
*************************************************************************
F-FACTOR
10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528]) ......... dscf /MMBtu
FUEL USE
Use Rate (gal/ton) * Process Wt. (ton/hr) .......... gal/hr
Heat Input = (Process Weight (ton/hr) x Heating .... MMBtu/hr
Value (Btu/gal) x Fuel Use Rate (gal/ton) / 1E6
TOTAL PARTICULATE
15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] ... 0.0000 gr/scf
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0000 gr/dscf
gr/dscf x (12 / %CO2) ..viieerrenecananne sessssesaa. 0.0000 @ 0% CO2
gr/dscf x [(20.9 - Oxygen corr.) / (20.9 - %02)] ... 0.0000 @ 0% O2
0.00857 x Qs(std) x gr/dscf .....c.cvn. ceesssnnan oo 0.01 1b/hr

- F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 1b/MMBtu
Particulate (1b/hr)} / Heat Input (MMBtu/hr) ........ 1b/MMBtu
TOTAL ACID MIST
[ 1.0811E-4 x ( Vt - Vtb ) x N x Vsol ] / Vol(aloq) 1b Acid Mist
[Acid Mist (1b) / Vm std (ft~3)] x Qs std x 60 ... 1b/hr
[Acid Mist (1lb) / Vm std (ft~3)] x F-Factor ....... 1b/MMBtu
SULFUR DIOXIDE (S02)
[ 7.061E-5 x ( Vt - Vtb } ¥ N x Vsol ] / Vol(aloq) . 1b s02
£{S02 (1b) / vm std (ft~3)] x Qs std (ft~3/min) x 60 1b/hr
[SO2 (1b) / Vm std (ft23)] X F v virrennnnnnecnnnns 1b/MMBtu
[ Mass SO2 (1lb) x 385 / 64E+6 (ft~3/1b)] / Vm (std) ppm
ppm X 0.0 % Corr. / 22.4 % CO2 in Stack ...eeeeeen.. ppm & 0% CO2
ppm X (20.9% -~ 0.0% 02 Corr)/(20.9% ~ 22.4% 02 Stack ppm @ 0% 02
502 (lb/hr / Heat INput) ...eeeeeveennnnnnnnn eeaan . 1b/MMBtu
HYDROGEN CHLORIDE DATA SUMMARY
[(Mass HCl(mg) x 385 x 1E6] / [453600 X 36.5 X vm(std ppm
ppm X 0.0 % Corr. / 15.0 % CO2 in Stack ...v.veeevean Ppm @ 0% CO2
ppm X (20.9% - 0.0% 02 Corr)/(20.9% - 15.0% 02 Stack ppm @ 0% O2
[ Mass HCl1(mg) x 60 x Qs / ( Vm(std) x 453,600 ¥1... 1lb/hr



FIELD DATA SHEETS
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Paoc_ L1 Oeﬁgn'f Eiln
Sample Loc.:.* Pl boiry 2=/,
Control Type: £ !
sempio T
Date: '7/11-//00‘/ Rua Na / -
TimeSta:_, °  "05°28  Tymemaa L1 02\
Sample Time min/port / ZQ total min, o
Dry Bulb: ‘F WetBulb: ‘F VP@Dp:

Bar. Pressure B ), V}'Hg Stack Press.: Hg -0:7-"f Ps: 85~y

7 20
Gas Density Factor:
Temperature: G 3 op  wipg Dir.:

Molsture: ¢ % FDA:

Wind Speed: -
Weather; Cloud o

Sample Box #: Q{fang-[ /
MeterY: . @ Delta H:
Nozzle Dlameter: (0.]%0 1,

Meter Box No: -

3 e Puot Coers

) Thermocouple Readout: g& K.Z
KA

g.84
ProbeLength: 4 a/fos5 p

Inltial;
Flpaj;

Probe Heater Settlng  ay$'p Nomograph & 3/ q
r

Stack Dimens {ong

Leak Check ~ Pltot Tubes
Impact 3°H20 for 15 scc: Leak

Statle 3 "H20 for 15 s6c: % Leak

Material Processing Rate:
Fioal Gas Meter Reading
Inltlal Ges Meter Readig g
Total Metered Gas Volume: £5

Condensate Galn [q Implngers: ';2 Z mL
Welght Galn In Sitica Ge:

Sllica Gel Contalner No.

Filter Number f S
Leak Check — Meter Box

QLA

cfim @ / S In. ﬁzo
(2. (o8] g .

cfm @ (C in. H20

Stack Dimensions : 117 In Umbiticaf: 200 7 Test Conducted By: G Hqun
Stack Area: ‘ 2 Thermocouple [ —
Effectlve Stack Area: 2 ProbeNo.: - Stack Test Observers:
Stack Helght: Z 2967 n Pltot Tube: 4. Sye '
Metar '
Port and frgmm f':%?ﬁa Gas Matar fotg(w P?e%i?re Steck Gas | Sample Box hpuh%er
Travarsg Stack Walt Clock Baeading Head Difference Temperetire Temperatire Termparatixe
Palnt Na. {in}- Tima @3 () Iv3! (A
— . Calcidated
AVSLTEs : :
- 1294039 [ 1os [ o6 [247 [s27 27
2 24 930 10.9(, | 356 |24 5 223 | <%
3 &% Inow |nzs Jo.93 LY, levs [z
A (4:2_ |53 |15 (1g | 74d [zy %)
2 201 _lg 34 |02 22 | 209 I2do <2
3 0.0 103 056 | 0.50 a4y [726 | =4
D~ 22-% 0.%6 | .12 12 ] 42, | 14 [ o)
T 4. | Q. 2 (.21 REEL s )




mu W
- W pn BB
Mater
Distarica Stack ° Orifice iagt Vacuum Oxygen
Port and from Insida Gas Matar Velocity Prassue Stack Gas . { Sumple Bax mpinger Matar on Sampls Mates
Traverse Stack Wall Clock Reading Head Diffarence Termparature | Temperatue | Tomperanwe| Temparature Train Paading -
Poirt No, oy Time ) (H20) {F) (f x3] (¥} {Ho) {% 02) i .
Calcdlated “Acual

4-3 458 [ 0-24 {04931 0-93 1245 |59 |3 95 |5 |
Y-t Seg 1 Q39 1 V2y [ ved J2y7 124/ e |92 ¢

2 58710 |2l V-2 1250 1245 16O s

3 S.510.28 10.49 | 0,89 |243 rza»f—z 2z |97 16




lo+26 ¢ 34,

Plaat: (/ /‘/19 Matedal Processing Rate:
Sample Loe.: e F L FlualGasMc!chcad!ng: (g f/j [ 5 Z f12
Control Type: E S ‘ ’ - . Initlal Gas Meter Rcadlng:
Sample Type: ; M:hd Lo Total Metered Gas Volume: S ;
Date: 29%/60 RuaNoe: 2 Coodensate Gain {g Imp!ﬂgcrs:
Time Start: 13 TimeBag; 1952 Welght Gala fn Stilca Ge:
Sample Time: {5 /2 min/port TS tot min. o Total Molsture Galn: § =
. Dry Bulb: ‘F Wet Buib: ‘F VP@ DP: Stlica Gel Container No.: 3 2
Bar. Pressure H“b ‘Hg Stack Press. Hg 0258 gﬂ "H20 Fllter Number
Molstute: ;97 ¢ FDA: Gas Dcns{tyFactor- Leak Cheek ~ Meter Box _
Temperature: ‘F Wind Dir'm‘é‘ﬂnd Speed; 3 ""5 Initlat: @ Qi2 cm@ ES
Weather: Thermocoupfe Rcadout. @z'l Flpal; '_ - om@
Sample Box #: ~/ Meter Box No- Leak Check - Pltot Tupes ]
Metery: 0. 22 Z @ Delta H: l. ZZ‘ Pltot Cocr,s 0, ¢ _ Impact 3*H20 for 1Ssee: & ¢ Leak
Nozzle Diameter: Oln. Probchngth 1%52 ft . Statie 3 *H20 for 15 fcc: @D, Leak
Probe Heater Setting: “% £ Nomograpth: e Stack Dimensiong
Stack Dimensions : H 2 in  Umblllcal: ZOO Test Conducted By: 6 / Aéa\ S
Stack Area: : ne 'I‘hcrmocouplc (' O Y, /
Effectlve Stack Area: ) L' ProbeNo: Kar-3€ Stk oo oﬁmm _Q v /5%
Stack Helght: > 2‘/‘4 ? Pitot Tubc:m ~
Oistance ’ Ste.ck g;ﬂtg; last Vacuum Cxygen
Port and fram Inslde Gas Matar Velodlty Prassure Stack Gas | Sampl Bex lmptiger - Metar on Samplg ater
Traverse Stack Wall Clock Reading Head Difference Temperatre Temparstire Temperatire Temperaturg Trein Reading
PaintNo. (in}- Time 3 (H20) {H20) (7} v () (R (Ho) (% 03
D R , Cakfatad Actua] , . T e
e : : K i e
f-'l 1.6 [0 Y .53 (.33 122 242 | 10
]: | 2.4 10 46 1.9 T og “2135) (66 97 15
3 8.0 (o, 25 Q.8 1| 089 [ 245 (742 Gl [9¢ ¢ ]
32.% 0:22 |16 [io 4 lzyp 10 ©
'L . S310-3( |g. 17 03] | 259 [74< @S 197
i @O4.5 [0.99 [o. ’l& S22 353 [ 243 § :Ld
A s 3@ | .o t- 0 2—-# Q1 295 Al Kz
2) ‘ 0.:}3 L-f’\ ) d.A T s Wadia) — -




- . - -I
.
Y
- .

Steck - - gdaﬁl:: Last Vacuum Oxygen
Clodk %:sa}&l:t;r Vmﬁw ggﬂ":::: T?ngr?::a ﬁ%’fﬁ: T:nngme Ten‘::tr:rnxs on_?:::p{ R:i'eé?r:q '
Time () (H0) cahwudﬁml - (¥) () (f) ) (Ho) (% 02) l
R0 1023 [n2 ] Dor 18] 2 163 [ loz 10
17:5 10MS o | g 251|232 ole_| (o3 | §
2 2L 0.9 |50 [ L47 1289y | Gz T7. #_ |
2 - H2-0 [ 42 | (3] AL 22€ [ 240 LAY

L]




Plant:

ERL ~ Com

Sample Loc.:
Control Typ

Ne i beqry

P.n’f’_K;/h

L EL

& gEESi‘?’ »
Sample Type; OJ W Lf
Date; ')l 24100 RuaNa: ¢

Materta Processlag Rate:

Final Gas
Injtla} Qas

Meter Readin £z
Meter Readin £

7§§ gzé [

s 6D

Total Metered Gas Volume: [0
Condensate Gain in Implagers: s ﬁ § mL
Time Start: THPY TimeBod: (0 1 € Welght Galn n Slilca Gef: { g
SamplcTImc:@&g._ min/port . Zg() total min, Total Molsture Galn: 5 S
. Dry Bulb: ‘F Wet Bulb: ‘F VP@Dp; Silica Gel Contatner No.: ] 2
Bar. Prc.&surcjﬁﬂ!.l 5'1{3 Stack Prcs;.::m,lf Hg  “o.2p "H20 Filter Number; (
Molsture: \ % FDA. Gas Dcns{ty Factor; Leak Check - Meter Box
Temperature: 3 ) ‘R Wiad Dir.: 83 m: Wind Speed: Inittal: CE'Q lg cfm @
Weather: Bro ke ~ Thermocouple Readout: -2 Fipal: 0,002 @ §
Sample Box #: %Lgti | Mc{tcr ?os’ zo.- - Leak Check - Pitot Tubes m _
MeterY; ‘ @DeltaH: . Pitot Carr.: A Impact 3"H20 for 15 sec: (€raf) & Leak i A
o'qq:)ozzjc Diameter: (), 290 in. Probe Length: %%ng: | Statle 3 °H20 for 15 see: Leak ,&4 -
Probe Heater Setting 24¢°F Nomograph cg; 7 312 Stack Dimensiong RNCEn S dssoonis
Stack Dimensions : 1L in  Umbliicat; 2(70 Test Conducted By: ( 5 %cf o, S Lol 0
Stack Area: (=€ .'u f1z Thermocouple C R /5% Qo2 9. g%
Effective Stack Area: %o, 4 . fi  ProbeNo.: % E E . Stack Test Observers: j
Stack Helght: s a"{ 0 E Pitot Tube: ¥4. '
Metar
Port end fgg l?lr;!c:‘ia Gas Matar Vflt:gzcy P?adéif:'e Stack Gas | Sample Box lnéat:er * Mater ox %me oﬁgern
Travarse Stack Wall Clode Resding Head Oiffersnce Termperature Temparatice Terparatirg Temparaturg Train Reading
PointNo. {in) - Time 3 (H20) (7} (%) (%) ()
Ceicilated
ANEERE 4
- 216,05 12,02 |50 201 19¢g 9y 100
|2 385 10Gn [1.5> .92 gém £33 16 o0 |8 ]
3 AN AR LRSS L2 1 19% TRet 6% 1100 ¢ ]
2= l}q Q6L (.93 77 | RO0 | 23 Y] 18 Z |
2 245 O, 60 15 AL a0 1347 T6% 97 g |
3 0% [, 9377, | 11293 T3 98 1 6. ]
% S5 |0 L% [ 1896 |20l [ 765 T o5 7% 1 % N
[ { Ykt |R, LAWY T &1 Yo TATST A




——
FRE D
Pl
Port and ’ frg: mcf Gas Mater Fvilt:g:y ‘ P:.‘m:céa Stack Gas Sample Bax lnuuhsgtar Matar u}l(asc:;.“E: m&tﬂ
g;gr\;e}r‘ls: Stagcuwaﬂ// ?l_:nc:c ﬂa;gng gég Cabm::m; _ Tenmr;’mnn Tenu(‘;}ram Tam;(:;)rann Terrp(‘;)ramre (1_':30&; f};agg}g "
AN 24 149 10,05 v g 1LY | 759 © /! [ 98 17
| 4= QGOl /3 ) 7 [ 26 T Iose 6f 199 ¥
3 oL LAl e T e T80 1550 G397 | %
3 SEL O 1 1. 44 LY | 177 [3AST [ o7 Y2 2

L]




AH
On
AHE
Bw
T
Ts
Ks
AP

T+ 460 (1 - B AHE (Oa)* 1

nn'“"ﬂﬂnh

SAMPLING RATE CALCULATIONS

Oclfice Readlag (Inches HZOJ
Nozzie Olameter (lnches)
Kater Box Coanstaat

Holsture Fractloa

Ketecr Temperature (°F)

Stack Temperature (°F)

Ket Moleculzar Welght of Stack Gas (From Table)

Prtot Readlng- (laches HZO)

nﬂ. AP = AH

Date 7/?4/00
/ 7
Plant Name 64]

Locatlon [Zé L éﬂ(e;{ Wy |

Source CC i 2d¢4 n7(/(/f /hr

Hs(Ts+460}
MolsTure
Fractlon Hs g0
0.0 29.0 771‘/(215}%) 1545
0.05 28.5
0.10 27.9
0.15 z4 G55
0.20 26.8
0.25 26.2
0.30 25.7
0.35 25.2
0.40 24.6
Bun 1 Run 2 Bun_3 .
_ Tm+ 460 =(LC2%7 C6 29
Ms (Ts + 460) = '
« (1 -sa? =0 7225 222
x QHE = (. 57¢ {.37
x (oa)* =14.0067 0.006/
x 17741 =\ 779/ [ %/
x 4P =
S/ 312
)




LABORATORY DATA SHEETS



Received From:
Koogler Assoc.
4014 NW 13th st.
Gainsvile,FL 32609

For: Be

Date Sampled:Jul25 2000 Date Received:Aug 9 2000 Lab
REPORT OF ANALYSIS

Date Reported
Number :
Number :
Number :
Number :
Number :

Number :
Number :

Numbers :

FLOWEDLS

CHEMICAL
LAGORATORIES
INCORPORATED
: Aug29 2000

FL Rock Ind.

187-00-09

E83018

11595

0173

296

96019

31688-31697

Accuracy:
Precision:
Det.Limit:
Client ID
Lab Number

CONT1R1
31688

CONT2R1
31689

CONT3R1
31690

CONT1R2
31691

CONTZ2R2
31692

CONT3R2
31693

CONT1R3
31694

CONTZR3
31695

Beryllium

mg

91.8

.620

.00010

0.359

<0.00010

<0.00010

0.212

<(.00010

0.444

0.0472

<0.00010

Certificate of Results

Sample integrity certified prior to analysis. Test results meet all requirments
of the NELAC Standards,

in the
This Report may ng§t be reproduced in part, results relate onl

JC

L4

Serving Y6Ergre51 I?t%J ggﬁmﬁo@@@égé Needs Since 1957

QA Report Section 4.

Y CQubkSMSrbesE Mo

Jefferson S. Flowers, Ph.D
481 NEWBURYPORT Av.
ALTAMONTE  SPRINGS
FLORIDA 32715 - 0597
BUS:  (407) 339-5984
FAX:  (407) 260-6110
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Received From:
Koogler Assoc.
4014 NW 13th St.
Gainsvile, FL 32609

For: Be

Date Sampled:Jul25 2000 Date Received:Aug 9 2000 Lab Numbers:
REPORT QF ANALYSIS

ragyes 14 o we o4

Date Reported
Project Number

PO Number :

FLDOH Number

NYSDOH Number :

CTDPH

Number :
NCDEHNR Number :
SCDHEC Number :

CHEMICAL
LAGCRATCLIES
INCORPORATED
: Aug29 2000
: FL Rock Ind.
187-00-09
: EB3018
11595
0173
296
96019

31688-316597

Beryllium
mg
Accuracy: 91.8
Precision: .620
Det.Limit: .00010
Client ID
Lab Number
CONT3R3
31696 <{0.00010
FILTDIBLANKS
31697 <0.00010

Certificate of Results
Sample integrity certified prior to analysis. Test results meet all requirments
in the QA Report Section 4.

of the NELAC Stgndards,
This Report may no

except as

ep Efi:jf:;? part, results relate only to items tested.

Jefferscg

Section 1 of §

S. Flowers, Ph.D.
President/Technical Director

Page 2 of 2

noted

Serving Your Analytical and Environmental Needs Since 1957

Jefferson L. Flowers, Ph.D
Jefferson S. Flowers, Ph.D
481 NEWBURYPORT Av.
ALTAMONTE  SPRINGS
FLORIDA  32715.0597
BUS:  (407) 339-5984
FAX:  (407) 260-8110



FLOWELS

CHEMICAL
LABORATORIES

I NCORPORATETPD

Received From: Date Reported : Aug29 2000
Koogler Assoc. Project Number : FL Rock Ind.
4014 NW 13th st. PO Number : 187-00-09
Gainsvile,FL 32609 FLDOH  Number : EB83018

NYSDOH Number : 11595
CIDPH  Number : 0173
NCDEHNR Number : 296
SCDHEC Number : 96019
For: Be
Date Sampled:Jul2S5 2000 Date Received:Aug 9 2000 Lab Numbers: 31688-31697
REPORT OF INFORMATION

Parameter Unit Limit Expected Value Range Correlation

31688
Beryllium mg - - 0.359
31689
Beryllium mg - - .00020
31690
Beryllium mg - - .00020
31691
Beryllium mg - - (.212
31692
Beryllium mg - - .00020
31693
Beryllium mg - - 0.444

The above information is intended to highlight exceptional data as compared to the
upper control limits {Limit) established for each of the parameters. Range exceedances
are flagged by integer values in the Range column. The Expected values are derived
from historical data. Expected is computed as either the mean or computed directly
from another parameter using linear regression. All known correlation rule exceedances
are listed as enumerated rule numbers in the Correlation column. Correlation pair

rules are defined on the last page.

481 NEWBURYPORT AVE.

ALTAMONTE SPRINGS.

. FLORIDA 32701
Section 2 of 5 Page 1 P.O. BOX 150597
ALTAMONTE SPRINGS,

FLORIDA 32715-0597

. ' . . BUS: {407) 339-5984

Serving Your Analytical and Environmental Needs Since 1957 FAX: (407) 260-6110

WEB: www.flowerslabs.com



FLOWELS

CHEMICAL
L ABCRATORIES

I NCORPORATETD

Received From: Date Reported : Aug29 2000
Koogler Assoc. Project Number : FL Rock Ind.
4014 NW 13th St. PO Number : 187-00-09
Gainsvile,FL 32609 FLDOH Number : E83018
NYSDOH Number : 11595
CTDPH  Number : 0173
NCDEHNR Number : 296
SCDHEC Number : 96019

For: Be
Date Sampled:Jul25 2000 Date Received:Aug 9 2000 Lab Numbers: 31688-31697
REPORT OF INFORMATION

Parameter Unit  Limit Expected Value Range Correlation

31694
Beryllium mg - - 0.0472
31695
Beryllium mg - - .00020
31696
Beryllium mg - - .00020
31697
Beryllium mg - - .00020

The above information is intended to highlight exceptional data as compared to the
upper control limits {(Limit}) established for each of the parameters. Range exceedances
are flagged by integer values in the Range column. The Expected values are derived
from historical data. Expected is computed as either the mean or computed directly
from another parameter using linear regression. All known correlation rule exceedances
are listed as enumerated rule numbers in the Correlation column. Correlation pair
rules are defined on the last page.

Section 2 of 5 Page 2

481 NEWBURYPORT AVE.

ALTAMONTE SPRINGS,

FLORIDA 32701

P.O. BOX 150597

ALTAMONTE SPRINGS,

FLORIDA 32715-0557

. ' . f BUS: (407) 339-5984
Serving Your Analytical and Environmental Needs Since 1957 FAX. (407) 260-6110

WEB: www.llowerslabs.com



|282 FLOWERS CHEMICAL LABORATORIES
ANALYTICAL ’Ewgs FORM FLDOH Number E83018
1 R3 Contd B3 | FvDI Blanks OA Section
Parameter 131004 31008 AL, S EL- Method FMDL, %RS0  |%fec Date
Barylum X 0.0472 __joo00t 00001y looo01u  |Epazosslo.coot 06291 91.8 | man | s.-13-2000 10:59
Date Recalved: 08-20-00 _ Sent: 08-29-00
Projact Number FL Rock Ind. Qualtfier Key
PO Number 187-00-09 J Surrogate recovary limits have been exceeded;
Date Sampled 1 07-25-00°* No known quality control criteria exists for the component;
Dats Analyzed 0 The sample matrix interfared with the ability to make any accurate determination,
Compacted Q Sample he!d bayond the accepted holding time. .
Format NormL v Indicates that the compound was analyzed for but not detected, '
Unit Cost Exted v Indicates that the analyte was detected in both the sample and the associated mathod blanic
|Ba 1200 g ¢

Section 3 of 5



Quality Assurance Report

Prepared for: Koogler Assoc.
Project Number: FL Rock Ind.
Lab Numbers: 31688 - 31697

Report date: 29-Aug-00

S FLOWEDS
CHEMICAL
* LABORATORIES

Section 4 of 5




FLOWELRS CHEMICAL
LABORATORIES.INC.

Q A Client: Koogler Assoc.
= Project Number: FL Rock Ind.

SDG Narrative P.O. Number:  187-00-09

Summary Date Sampled:  25-Jul-00

Lab Numbers: 31688 - 31697

Sample Handling
Sample handling and holding time criteria were met for all samples.
Samples Collected by Submitter. No unusual evenls occured during analysis.

The requested analytes did not require surrogates.

Accuracy / Precision:

QCCS Check Sample:

Standards Traceability:

The t-test limits were met for all calibration standards as shown in section 5.

The t-test limits were met for all QCCS standards as shown in section 5.

The t-test limits were met for all matrix spike standards as shown in section 5.
There was 1 standard blank.

The t-test limits were met for alf surrogate spike standards as shown in section 5.

Section 4 of 5




FLOWELS CHEMICAL
1LABORATORIESINC.

QA Section 5

Client: Koogler Assoc.
Standards Project Number:  FL Rock Ind.

Traceability  po Number  187-00-09
Date Sampled: 25-Jul-00
. Lab Numbers: 31688 - 31697

Compound Mantacturer Manfacturer | Rec |Rec| Date Valid |Prep|Prep] Date Valid |t-test|t-test Controfontro| Lot | Lot
Name Name Lot # Lot # acioved] Untl Jlot# Prepa Until rangeiMean] Std |Mean| Std

1095 BVB 01-10-00 12-30-00] 1446 EVB 01-19-00 12-30-00] 3.02 |>1.68] 1.10 0.96210.068
1095 MAN 01-10-00 12-30-00§ 1734 MAN 07-05-00 11-30-00 1.03 |0.092] 1.10

34 _JSF 01-01-95 12:31-01]1 14 JSF_0]1-01-95 01-01-01 ] I

Section 4 of 5



Koogle )y
(7 )
. CHAIN OF CUSTODY RECORD

Project Number /ﬁ 7 - 00 -4 9

Project Name
Sample Location /Z’ilﬁn‘/’ H }h
NGUJ b@“‘\/ { FL_

e ke e Beg ylivm

Sample Identification rks

d /C—Z% | Ll FEL Ziter - fun 7/ it ot Tngf (D168
ﬁ“‘\ Oﬁr‘l“f’& KZ @ /hﬂ/ﬂaPr‘ Gﬂlti-\ . 31629
ont 3K/ / rayi Pirse. Fu-.;ctt 4 31690

Gk B2 \ FAlpec Boo 22 \ 369/
I‘y\g{ Cnvrfa A:Z " x johamupr lec,h KW\ It 2 \ 31642

t) R3S diter fentt 3 s
(ont- 2R3 Q %f (obn B #3 / 81695
Cont 3 A3 e s B T 316

Boseat Blnks > [316
4 Soe DATH-
Date:_ 7/25:’4)(/ Time:_ SHEETS

Date: D !i !0(\ Time:_l{p OO

7%”"3 £ ) pr(\llgiJ Rinte Hen?F2 \ 31693

Relinquished By: (Sign)f

,i
l Received By: (Sign) / Date: Time:

Relinquished By: (Sign) Date: Time:

Received By: (Sign) Date: Time:

Relinquished By: (Sign) ___Date: Time:

Received 8y Lab: (Sign) /Z /l/g,d(é/ Date: f«?% Time:_‘-g—"@y%

Sample Shipped VIA: ues Fed Express Bus

Shipping Bill Number:

W\

B K335 FRE RO IETES




PM: Kathy Dorris
Flowers Chemical Laboratories, Inc.
Cooler Receipt, Custody Record Verification, Preservation Form

Client: Koogler Assoc. FCL Lab #: 31688 - 31697

Project: FL Rock Ind.

Cooler Rec'd onos/09/00 16:0 Cooler opened on: 08-09-00

Rec'd b SJwW Log-in date: 08-09-00

Yes No

Airbills or airbill stickers

Traffic reports or packing lists

>[I

Custody seals on shipping containers

Custody seals intact?

coooTp

Custody seal numbers

if yes,

=~

Airbill or airbill sticker [ X

Shipped via: Airbill #:
g. Cooler Temperature upon receipt Room Degrees C

h. If sample vials received, were bubbles observed? | X |

O O

Client/FCL chain-of-custody forms present

Was condition of shipping containers OK

Sample tags present

Were sample containers in good condition

Were all containers labeled correctly

Did all labels agree with Chain of Custody record

Were correct containers sent for requested analysis

P b bl o b b

Were samples properly preserved (see below)

aPOp g xS

Project Manager notified as to discrepancies

Explanation of Discrepancies/Remarks:

Returned Containers

P.250mL 1
P.500mL
P.1L
P.2L
Preservation Check Yes No|Wir-Pac
pH Reagent 40miVil
>12 NaOH X |G.250mL
<2 HNO3 X [G.500mL
<2 H2504 X|G.1L
<2 HCL X|G.4L
Na2S203 X




PLANT OPERATING DATA




Florida Rock Industries, Inc.
Cement Group
Thompson S. Baker Cement plant

Process Weight Rate Sheet |

Source:  Kiln/Raw Mill Stack Test Date:  July 24, 2000

Permit No.: ___AC01-267311 Permitted Rate: _ 149.9 TPH

Test Parameter(s): _ Beryllium (Be)

Run Times Process Input Rate

Run No. 1 850 1102 135 TPH

RunNo.2 _ 1127 - 1331 140 TPH

RunNo. 3 ___ 1412 1618 140 TPH

I here by certify that to the best of my knowledge the above data is true and correct.

Name (Print) Signagfire

July 31, 2000 Environmental & Safety Manager
Date Title

File: Process Rate.pub




EQUIPMENT CALIBRATIONS



i
I NOZILE CAQBRMIQH ..
I DATE 7‘\93]( \LOU :
| PLANT NAHE ERT -

LOCATION Nm\)e_{m‘ el
l SOURCE ' Cewfuk Yaly

Heasurement No. - ' Inside Diameter {inches)
I 1 0.2%¢
] 2 0. 540
3 0. Lz )

I
I Average i @) -')\(60
l Area of Norzrle £t2
: Calibrated by: cr\%\j}_ap &(.\ Qﬂ;o\r‘b\,v
l . .
1
i
i
I No;z'le X-Section ; ::-_v'::",.\ T



PITOT TUBE CALIBRATION MEASUREMENTS

’_,_--‘,
PITOT TUBE IDENTIF ICATION No.___ A~ 55 TL

DATE CAL IBRATED 7-5~0c0

PITOT TUBE ASSEMBLY LEYEL ? / YES NO

PITOT TUBE OPENINGS DAMAGED ? YES (EXPLAIN BELCOW) / NO

- o (<10°)  %2=__ [, ° (<10°)

ﬁls;ﬂ,ﬂ °  (<59) Pre DO o (<59

Yoo LA o, 2O o, m Q94K . - (PA+PB)
z=asiny = Q028 . (<0.125 IN.)

Ww=aswwe=C033] _ _n. (<0.031 IN.)

m Y LY IN. Py __Q_CZQL_ IN.
o, _ (. 377 IN. ( 20.1875 m

< 0.3750 IN.)

couments:__[rdnd fub2. fwokerd __ok. oz

CALIBRATION REQUIRED? YES 1/ NO

CAL IBRATED BY: —K- ;4«/
PTCMFORM 1/8/87 0

KOOGLER ASSOCIATES




POST TEST THERMOCQUPLE

CALIBRATION
DATE ’)\}U( \00
PLANT NAME B
LOCATION __ Ngm\)eﬁf\% (B
SOURCE _ Cewpal Wy
Thermocouple Readou£ # ki&\ki~d:g\
Umbilical Cord # b0
Switch Box # LLH\i\‘ :l

Thermocouple # \LP‘ K' '-SCG

Average Stack Temperature °F

*Observed Mercury in Glass (ASTM) °F

Observed Thermocouple Reading °F

Percent Difference (ASTM + 460) - (Thermo + 460) x 100 =
(ASTH = 460) :

Toterance < 1.5%

* Observed Temperature must be within ten percent of the average stack
temperature.

&y



KA70
RO/UMB

KA1/100*

KA2/200°

KA3/25°
SWBXKA3

KA4/257
SWBXKA3

KAK/200K
KAK-38
SWBXKAK1

KAl/200'

KA2/100°

KOOGLER & ASSOCIATES, ENVIRONMENTAL SERVICES
ANNUAL THERMOCOUPLE CALIBRATION 12/27/99 Page 1 of 3

KA70
ICE ASTM AMB. ASTM 212 ASTM 400 ASTM RO/UMB
(F) (F) (F) (F) (F) (F) (F)  (F)

STACK 32 33 73 72 208 209 405 406 KA1/100’ STACK
BOX 33 32 72 72 210 210 404 406 BOX
IMP 32 32 73 73 211 212 400 401 IMP
STACK 33 33 73 72 209 210 415 416 KA2/200’ STACK
BOX 32 32 72 73 211 210 418 418 BOX
IMP 32 33 71 72 212 212 409 410 IMP
STACK 32 33 73 73 211 210 409 410 KA3/25’ STACK
BOX 33 32 72 73 215 215 415 416 BOX
IMP 33 32 72 73 212 212 408 407 IMP
STACK 32 32 73 74 205 265 420 420 KA4/25' STACK
BOX 32 33 74 74 207 208 422 421 BOX
IMP 32 33 72 73 211 212 425 425 IMP
STACK 31 32 74 74 213 213 419 420 KAK/200K STACK
BOX 32 32 72 73 215 216 422 422 KAK-38 BOX
IMP 32 33 74 73 218 220 400 401 IMP
STACK 33 33 73 73 211 210 422 422 KA1/2007STACK
BOX 33 33 73 72 214 214 419 418 BOX
IMP 33 32 73 72 209 209 425 425 IMP
STACK 33 33 73 72 209 210 422 423 KA2/100’STACK
BOX 33 32 73 74 212 211 425 425 BOX
IMP 32 33 72 73 212 211 426 425 IMP

Signature ﬁ 2 7 &I

vate__/R2/27 /95




KOOGLER & ASSOCIATES, ENVIRONMENTAIL SERVICES

ANNUAIL THERMOCOUPLE CALIBRATION

THERMOCOUPLE #

KA-06
KA-07
KA-08
KA-09
KA-10
KA-11
KA-12
KA~-38
KA-39
KA-50
KA-64
KA-70
KA-71
KA-72
KA-105
KA~108
KA-115
KA-126

THERMOCOUPLE #

KAK-08
KAK-09
KAK-10
KAK-11
KAK-12
KAK-38
KAK-65
KAK-72
KAK-110
KAK-07
VOST SWITCH BOX
CH#1
CH#2
CH#3

VOST SWITCH BOX
CH#1
CH#2
CH{#3

ICE
(F)
33
33
34
33
34
33
i3
34
34
33
33
33
34
34
34
34
34
34

ICE ASTM AMB. ASTM

ASTM AMB. ASTM 212

(F) (F)
33 73
32 74
33 74
33 74
33 72
33 72
33 73
33 73
33 73
34 74
33 74
33 73
34 73
33 72
33 73
34 72
33 72
33 72

(F) (F) (F)
32 32 73
31 31 73
32 32 74
31 31 75
32 31 74
31 31 74
32 32 74
31 31 74
31 32 75
32 31 75
T.COUPLE
Cc-1 32 33
C-1 33 32
Cc-1 33 33
c-2 32 33
C-2 33 33
c-2 32 33

(F)
74
75
74
74
72
72
72
74
73
73
74
74
73
72
73
73
72
72

(F)
74
73
74
75
74
74
74
75
74

74

74
74
75

73
74
75

12/27/99
ASTM
(F) (F)
212 212
209 210
211 211
215 216
214 215
212 212
219 220
211 211
212 211
215 214
211 211
212 213
211 210
216 215
217 218
214 215
213 214
216 216
212 ASTM
(F) (F)
218 217
211 212
209 210
206 206
218 217
210 211
205 205
208 208
209 210
209 21C
75
74
74
74
75
75
Signature

400
(F)
420
421
415
416
408
415
408
412
416
415
410
405
407
410
404
412
409
410

400
(F)
407
405
377
399
407
410
377
400
399
389

Date /2/027/93

Page 2 of 3

ASTM
(F)
419
422
416
417
407
414
407
411
415
416
411
406
408
410
405
411
410
409

ASTM
(F)
406
406
376
398
406
410
377
401
400
390

THERMOCOUPLE #

KA-06
KA--07
KA-08
KA-09
KA-10
Ka-11
KA-12
Ka-38
KA~-39
KA-50
KA-64
KA-70
KA-71
KA-72
KA-105
KA-108
KA-115
KA-126

THERMOCQUPLE #

KAK-08
KAX~09
KAK-10
KAK-11
KAK-12
KAR-38
KAK-65
KAK-72
KAK-110
KAK-07

[z




KOOGLER & ASSOCIATES, ENVIRONMENTAL SERVICES

ANNUAL THERMOCOUPLE CALIBRATION 12/27/99 Page 3 of 3
Measured Measured Calc. Readout Percent
Range Voltage Voltage Temp. Tenp. Difference
{(rC) (nv) (V) (rC) (rC) (%)
KAK-12 28.7  0.029 690 693 -0.45023
37.4 06.037 902 900 0.217654
KaK-38 28.9 0.020 694  es8  -0.s1192
37.2 c.037 897 900 -0.33898
KaK-72  ° 28.5  0.029 685 687 ~0.30387
37.5 G.038 904 208 -0.39058
KAK-65 ~ 28.2  o.028 678 680 ~0.32666
37.8 0.038 912 910 0.218082
ka-110 20 o.020 698 699 ~0.65592
37 0.037 894 899 -0.50758
o E(;[_IATI-C_);IE— : T

T (calc.)=(0.226584602+(24152.109*V)+(67233.4248%V~2)+(2210340.682*V~3)
-(860963914.9%V~4)+(48350600000*V~A5)—( 1184520000000%V*6)
+(13869000000000%V~7)~(63370800000000%VA8Y)

Where :

V = Measured Voltage (Volts)
T(calc.) = Temperature calculated based on voltage

. ( o
Signature é,_ézﬁé'd 2 %

Date Q Z 27//??




POST-TEST DRY GAS METER CALIBRATION FORM

COMPANY : Florida Rock Industries
SOURCE: Cement Kiln
DATE: " August 9, 2000
PRETEST Y: 0.997
TEST METER NUMBER: Ka-1
METER BOX NUMBER: KA-4
BAROMETRIC PRESSURE (Pb): 30.01
DELTA H (dH): 2
TEST METER DRY GAS VACUUM
READING READING TIME SETTING
(££~3) (ft~3) (min) & (in. Hg}
INITIAL 304.563 321.225
FIRST 310.023 326.635 6.1 6
SECOND 319.263 335.835 10.3 6
THIRD s 328.421 345.017 10.2 6
DELTA H TEST METER DRY GAS TEST METER DRY GAS
2 vt vd TEMP. Tt TEMP. Td
(££~3) (£t~3)  (|F) (|F)
5.460 5.410 77.5 81.5
PB . 9.240 9.200 77.5 84.5
30.01 2.158 9.182 77 87
Yi
Vt+Pb* (TA+460)
Yi Vd*(Pb+dH/13.6) * (Tt+460)
RUN 1 (Yi)= 1.011794 88727.26 / 87692.95
RUN 2 (Yi)= 1.012466 150985.7 / 149126.6
RUN 3 (Yi)= 1.011005 150332.8 / 148696.4
AVG., Y = 1.011755
PRETEST Y = 0.997
AVG, DETA Y = 0.014755
DELTA Y LIMIT = = 0.05
IS TEST WITHIN 5%7 YES
Vt = Gas volume passing through the test meter, ft~+3
Vd = Gas volume passing through the dry gas meter, ft~3
Tt = Temperature of the gas in the test meter, |F
Tdi = Temperature of the inlet gas of the dry gas meter, |F
Tdo = Temperature of the outlet gas of the dry gas meter, |F
Td = Average temperature of the gas in the dry gas meter,
the average of Tdi and Tdo, |F
Al = Pressure difference accross the orifice, in, H20
Yi = Ratio of test meter to dry gas meter for each run
Y = Average ratio of accuracy of test meter to dry gas meter

for all three runs, tolerance = pretest - 0.05+Y
4L Time of calibration run, min
Pb Barometric pressure, in Hg.
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CONTROL BOX NO.

DATE

VACUUM ("Hg)
dHw ("H20)
dHd ("H20)
INITIAL WTM
FINAL WIM
INITIAL DGM
FINAL DGM
TEMP. WTM (F)
TEMP. DGM (F)

TEST TIME (MIN.)

DRY GAS METER AND ORIFICE CALIBRATION

KA-4 BAROMETRIC PRESS. 30.39 IN. HG.
FEB. 22, 2000 PERFORMED BY ROC
RUN1 RUN2 RUN3 RUN4 RUN 5
_____ 0.0 0.0 0.0 o.0 0.0
-0.28  -0.30  -0.33 -0.37  -0.43
0.50 1.00 1.50 2.50 3.50
3.036 - 28.727 994.704 :201046 9.754
9.754  34.540 1003.036 28.727  20.046
103.007 129.171 94.618 120.249 109.760
109.760 135.141 103.007 129.171 120.249
68.00  69.00  68.00  69.00  68.00
76.00  80.00 75.00  80.00 78.00
14.50 9.00  11.00 9.00 9.00

************************************************************************

NET VOLUME WTM
NET VOLUME DGM
Y

dHe

6.718

6.753 -

1.009

1.264

5.813
5.970
0.992

1.296

' 8.332
8.389
1.004

1.421

8.681

8,922

0.988

1.453

10.292

10.489

0.992

1.447

************************************************************************

AVERAGE Y =
ACCEPTABLE Y RANGE
AVERAGE dH@ =

Y = (Vw (Pb ~ (dHw
(Tw + 460)

dHe =

0.997

= 0.980 TO 1.020 OK

1.376

/ 13.6)) x

(Td + 460)) / (Vd (Pb + (dHA / 13.6)) x

0.0317 x dHd / (Pb (Td + 460)):x ((Tw + 460) x time) / Vw)~2
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Project Advisor

Field Test Crew
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