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To the best of my knowledge and in my professional judgement, all
applicable field and analytical procedures comply with modern engineering

principles and all test data and plant operating data are true and correct.

John B. Kgoglepj Ph.D., P.E.
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1.0 INTRODUCTION

Carolina Solite owns and operates a lightweight aggregate production
facility near Aquadale, North Carolina. Shale is quarried on site,
hauled to the lightweight aggregate facility, and calcined in rotary kilns

to produce a lightweight aggregate used in the construction industry.

On May 16, 1991, Koogler & Associates Environmental Services of
Gainesville, Florida, conducted sulfur dioxide emission measurements in
the stack exhausting Kiln No. 5 in accordance with EPA Method .8 as
described in 40CFR60, Appendix A. The purpose of the testing was to
demonstrate compliance with the sulfur dioxide emission limiting standard

of the air permit for the kiln.

Prior to the test date, the North Carolina Department of Environment,
Health and Natural Resources, Division of Environmental Management (NCDEM)
was notified of the test schedule and the test method. Mr. Mike Landis
of NCDEM was present during the test period to observe plant operations

and test procedures.

During the period of testing, the No. 5 lightweight aggregate kiln was
operating at a production rate of 8.0 tons of product per hour. The kiln
was being fired with coal at a rate of 1.3 tons per hour; or at a heat

input of 34.8 million BTU per hour.

The sulfur dioxide emission rate was calculated using two procedures. One

1
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procedure involved the use of the "F" factor as described in EPA Method
19, 40CFR60, Appendix A and the second method involved calculating the
mass emission rate of sulfur dioxide (pounds per hour) and dividing by the
measured heat input to the kiln. The concentration of sulfur dioxide
measured in the stack gas and used in both methods of calculating sulfur
dioxide emissions was 8.19 x 10"® pounds of sulfur dioxide per dry standard
cubic foot of stack gas. The "F" factor for bituminous coal is 9780 dscf
per million BTU heat input at zero percent oxygen in the stack gas. The
average oxygen concentration measured in the stack gas during the three
test runs was 11.3 percent resulting in an oxygen corrected "F" factor of
21,359 dscf per million BTU heat input. The sulfur dioxide emission rate
based on the corrected "F" factor was 1.75 pounds per million BTU heat

input.

To calculate the sulfur dioxide mass ehission rate, a stack gas flow of
9797 dry standard cubic feet per minute was measured. This stack gas fiow
rate and the measured sulfur dioxide concentration resulted in -a mass
sulfur dioxide emission rate of 48.14 pounds ﬁer hour. Based on measured
heat input of 34.8 million BTU per.hour, the calculated sulfur dioxide

emission rate was 1.38 pounds per million BTU heat input.

The sulfur dioxide emission rates calculated using both methods are less
than the sulfur dioxide emission limit for Kiln No. 5 of 2.3 pounds per

million BTU heat input.
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2.0 PROCESS DESCRIPTION

Shale is quarried on site and hauled to the Tightweight aggregate
production facility. The shale is crushed to size and fed to rotary kilns
where it is calcined to produce lightweight aggregate. As the shale is
heated, it expands approximately doubling in volume. The lightweight
aggregate is then discharged from the kiln, cooled and sized. The
resulting product is a strong Tlightweight aggregate used in the

construction industry.

During the test period of May 16, 1991, ‘Kiln No. 5 was fired with coal at
the rate of 1.3 tons per hour. The heating value of the coal averéged
13,397 BTU per pound resulting in a heat input to Kiln No. 5 of 34.8 MMBTU
per hour; or 4.35 MMBTU per ton of product (at a lightweight production
rate of 8.0 tons per hour). The data sheets used for determining the coal

feed rate to the kiln are included in the Appendix of this report.

The gas stream leaving the kiln passes through a scrubber system and is
discharged to the atmosphere through a 32-inch diameter stack at a height

of approximately 90 feet above grade.

KODGLER & ASSOCIATES




3.0 SAMPLING POINT LOCATION

Two sampling ports_are located in a 32-inch diameter stack 25 feet above
the duct leading from the scrubber to the stack and 60 feet below the top
of the stack. The two sampling ports are located 90 degrees to . one
another. Using criteria of EPA Methﬁd 1, 40CFR60, Appendix A, 12 traverse
points were used for measuring the stack gas flow rate. The sampling for

sulfur dioxide was conducted at a single point near the center of the

stack as mutually agreed by Koogler & Associates and the NCDEM

representative.

Figure 1 is a schematic diagram of the stack showing the samﬁ]e ports and

traverse point locations for measuring the stack gas flow rate.
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FIGURE 1
SAMPLING POINT LOCATIONS
KILN NO. 5 STACK AND SCRUBBER INLET
CAROLINA SOLITE
AQUADALE, NC
w0’
Inches Inside
Point_No. Stack Wall
1 1.4
2 4,7
Stack Sampling 3 9.5
POI't 4 22.5
V_t O 5 27.3
A 6 30.6
v Z_S'
jf Scrubber —»
3
0] ‘S 324"
i
Scrubber Inlet
OO T ITRAN ~ Sampling Port




4.0 FIELD AND ANALYTICAL PROCEDURES

The sulfur dioxide sampling was conducted in accordance with EPA Method
8 as described in 40CFR60, Appendix A. This test method with sampling at

a single point in the stack was recommended by NCDEM personnel.

The stack gas velocity measurements were made in accordance with EPA
Methods 1 and 2 and stack gas moisture measurements were made in
accordance with EPA Method 4, both as described in 40CFR60, Appendix A.
The condensate volume collected in the Method 8 sampling train was used

for the Method 4 moisture determination.




5.0 SUMMARY OF RESULTS

During the test period of May 16, 1991, Kiln No. 5 at Carolina Solite was
operating under normal conditions at a lightweight aggregate production
rate of 8.0 tons per hour. The measured heat input during the time of
testing was 34.8 MMBTU per hour based on a coal feed rate of 1.3 tons per

hour and a coal heating value of 13,397 BTU per pound.

" The stack gas flow rate measured during the test period was 9797 dry
standard cubic feet per minute at a temperature of 128°F, a moisture
content of 14.4 percent and an oxygen content of 11.3 percent. The
measured sulfur dioxide concentration in the gas stream was 8.19 x 107

pounds per dry standard cubic foot.

Using the "F" factor method of calculating sulfur dioxide emissions as
described in £PA Method 19, 40CFR60, Appendix A, the emission rate was

1.75 pounds per million BTU heat input.

Based on the sulfur dioxide concentration in the stack gas, a gas flow of
9797 dry standard cubic feet per minute and a measured heat input of 34.8
miilion BTU per hour, the calculated sulfur dioxide emission rate was 1.38

pounds per million BTU heat input.

The permitted sulfur dioxide emission rate from Kiln No. 5 is 2.3 pounds
per million BTU heat input. Based upon the tests conducted on May 16,

1991, it can bé concluded that Kiln No. 5 was operating in compliance with
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the permitted sulfur dioxide emission rate.

The field and analytical data sheets, all calculations, documentation of
plant operating data; equipment calibration sheets and project

participants are included in the Appendix of this report.
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TABLE |
SUMMARY OF STACK GAS FLOW DATA

SOLITE / AQUADALE, N.C.
NO. 5 SCRUBBER STACK

MAY 16, 1991
‘ STACK GAS
Process Mo e e o
Weight Stack Bas Stack Gas Stack Bas
Run Rate Flow Rate Temperature Moisture Oxygen co2
No. (Tons/Hr) (SCFMD> (Deg P (%) () (%)
1 0.0 10105 127.3 14.0 10.6 8.8
2 0.0 9687 128.0 14.4 11.2 8.1
3 0.0 9598 123.3 14.8 12.2 7.6
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e A T My W R S W N MR SR A e e R TER N M e S o w ww o = = — oy e




TABLE 2

SO0Z2 EMISSION CALCULATIONS
PLANT SOLITE /7 AQUADALE, N.C.
NO.S SCRUBEER OUTLET DATE MaY 16 1991
Std. Temp. &8 DEG. F
F-Factar dscf/MMEtL
Run Na Vmistd), lb/dscf 1b/MMBtu ppm ppm 1b/hr
dscf @3.0 102
iA 43.111 7.70E-0% 464,12 328,24 46:71
1B
Run Average 43.111 7. 70E-05 464.12 928.24 4£.71
et - 43.311 8.84E-05 932.69 948.78 31.40
ZB .
© Run Average 43.311 8.84E-035 532. 69 948.78 S51.40
3A 43.910 8.03E-05 482.57 289.29 45,23
3R
Run Average 43.310 8. 03E-05 483.57 989. 25 46.23
Test
Average 43. 444 8.19E-035 4933. 46 955,42 48.11
CALCULATIONS =
Vmistd) = [ T(std) + 460 / 29.92 1] 2 Vm x ¥ x (Pb + (dH / 13.6€>) /
(Tm + 4B60) v s e e enennsounacacennnnsnnonns W h e e s Em e s eeas e dscf
CS02 = 7.061e-5 «x [Vt -~ VYtb) = N % (Vsoln / Vall / Vmistd) ...un lb/dscof
€802 = F-Factor x (lb S02/dscf) % C20.9 / (20.9 -~ Z0271 ...answs 1b/MMBE L
C502 = 1b/dscf % (6.024BPE) e enucsensmsnsenasansnannsannsssnunmesssoan ppm
C802 = ppm x [€(20.9 - Oxygen Corv.) / (20.9 - 720231 ..... ppm @ 3.0 % Q2
ESOZ = lb/dscf x dscfm x (60 MIN/HY) crcuevennaasncacmannenunsansssnas 1b/hr
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CALCULATIONS
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GENERAL DATA
SOLITE / AQUADALE, N.C.
NO.S SCRUBBER OUTLET
MAY 16, 1991

32.00 inch

Lo priay )

0.0 percent

Company
Source/Unit
Date

Stack dia.
Oxygen Corr.:

OR

FUEL ANALYSIS DATA,
(for calculating F-Factar)
.00
Q.00
Q.00
0,00
0.00
(4]

Run
Run
Run

Hydrogen,wtX
Carbon, wti
Sulfur, wti
Nitrogen,wti
Oxygen, wti
Btu/lb

W~

F-Factor
FIELD DATA

dscf/MMBtu;

Tm (dF?
Ts (dF)

Meter Temp.,
Stack Temp.,
Sqg.Rt. dP
dH (in. Hz0)
Meter Vol.,Vm (ft3)
Meter Y
Bar. Press.,Pb (in.Hg.)
Vol. H20, V1c (ml)
Static Press.,Ps (in.HZ20)
Test Time (min.?
Nozzle Dia.,Dn (inm.?
Oxygen, 0Z (%)
Carbon Dioxide,
Carbon Monoxide,

caz o
CO <%y .

Is this Method S or Method 578

LABORATORY RESULTS

GRAVIMETRIC ANALYSIS :
Front Half Wash (FHW)
Filterable Particulate (MF)
Condensible Particulate (BHW?

502 ANALYSIS
502 Analysis
Sample Valume,
Sample Aligquot, ml
Voalume of Titer, ml
Volume of Titer Blank,

(HZO0Z impingers)......
14

NMormality of BaCl

enter this value or

DATA FILE NAME:

Cp : 0. 840
Duct Length Q.00
Duct Width = 0. 00
Std. Temp. @ &8
Process Wt.

0.0 tons/hr

.0

0.0

----------

EPA_SB

inch
inch
dF

{F9} for result.

RUN RUN RUN
1 2 3
37.30 94,00 30,90
127.30 128.00 129.30
0.65 .63 .e2
1.83 1.83 1.83
45.33 45. 27 45.64
1.00 1.00% 1.001
23.87 =29.87 29.87
246.00 1398.0 13577.0
-, 22 -0, 22 0,22 . e
£0.00 60.0 60.0 _
0.2 0,250 0,250 Vo7
11.85  10.85 1z.15> \
8.85 8.Q%5 7.99
0.00 0,00 Q.00
S ar 982 =8
RUN RUN RUN
1 2 3
0.00000 0,.00000 O.00000 grams
QL QOOOO0 O, 00000 O, Q0000
O, 00000 0. 00000 0. 00000
Q.00 Q0,00 Q.00 mg HZ2S04
1000 2000 20007
10,00 5.839 S.40
OL.20 0. 20 0. 20




SOURCE TEST CALCULATIONS

PLANT : SOLITE / AQUADALE, N.C. RUN NO.:
NO.S SCRUBBER OUTLET DATE

&8 DEG. F
97.3 DEG. F
127.3 DEG. F STACK I.D.
0.43 in. HZ0 DUCT LENGTH

! BTATIC PRESS.,Ps
1.83 in. HZ2O | DUCT WIDTH

PITOT COFF., Cp

STD.TEMP, Tstd
METER TEMP, Tm
STACK TEMP, Ts
AVG. VEL.HEAD, dP
METER ORIFICE, dH

METER VOL., Vm 45.334 Cu.Ft. STACK AREA, As

W K nan n

METER COFF., Y 1.001 TEST TIME

BAR. PRESS., Pb 29.87 in.Hg NOZZLE DIA.

COND. (Vlc) 245.0 ml NOZZLE DIA., An

GAS ANALYSIS = 11.95 % 02 0,00 X CO
8.85 X COz2 79.20 X N2

(LI A L I | N I 1 B 1|

MAY 18, 1991

-0.22
0. 840
22.00

5.585
&0.00
0. 250
3.4E-04

in. Hz0

inch
inch
inch
Sq.Ft.
min.
inch
Sq.Ft.

363 6 39 3 I B I DI I I IR IS A B I 3 56 3 63D I 3 I3 36 3

Umistd) = [ T(std) + 460 / 29.92 ] % Vm = Y x
(Pb + (dH / 13.623 / (Tm + 4600..... =

Vwistd) =(8.9148 x 10e-59) x (Tstd + 4601 x Vlc
Bws = Vwistd) / (VUmistd? + Vwistdl))d...... . =

Bws @ Saturated Conditions = Vapaor Press. of HZ0
@ Dew Point Temp. / (Ps, in.Hg.}) .ceeeensnen.

ZEA =(%02 - 0.5%ZC03/(0.264iN2 - (Z02-0.3XC02) x 100

Md =C.44 x ZCO2)+(.32 x Z02)+[.28 x (ANZ + ZC0O01

Ms = (Md % (1-Bws)) + (18.0 % BwsS)..uvannannnn =
P(stack) = Pbar + (Ps / 13.6) ..... e
vs = B835.49 x CP x (S5q.Rt.dP) x (Sq.Rt.(Ts + 46012

/ (Ms % Plstackll] ...t nennrnannasaas =
Qs = v5 % AS % B0 t.cernenans e mEseEsasasa e =

Os(std) = Os x (1-Bws)x((Tstd + 4€603/{(Ts + 4€0))
v (Plstacki/23.92) iiueineinnnnenanae

v Vlc) + (VYmistd) /
1 %« 100 / [ Time x
O ceninvnnnenaonnnns

I = (Ts+4€0) % [(O.002669
(Tistd) + 460» / =29.9
Pistack) % An % vs %

[LEI N

It

42.115

11.379

dscf

sctf

Lower
Bws

value
used.

in. Hag

ft/sec

acft/min

decf/min




SOURCE TEST CALCULATIONS

PLANT SOLITE 7/ AQUADALE, N.C. RUN NO.: Z
NO.S SCRUBEER QUTLET DATE « MAY 16, 1991
STD.TEMP, Tstd = &8 DEG. F | STATIC PRESS.,Ps = -0.22 in. HZ0
METER TEMP, Tm = 94.00 DEG. F | PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 128.0 DEG. F | STACK I.D. = 32.00 inch
AVG.VEL.HEAD,dP = 0,39 in. Hz20 | DUCT LENGTH = inch
METER ORIFICE,dH= 1.82 in. H2Z0 | DUCT WIDTH = inch
METER VOL., ¥Ym =43.265 Cu.Ft. ! STACK AREA, As = 5.598% Sqg.Ft.
METER COFF., Y = 1.001 i TEST TIME = 60.00 min.
BAR. PRESS., Ph = 29.87 in.Hg i NOZZLE DIA. = 0.230 inch
COND. (V1c) =1398.0 ml ! NDZZLE DIA., An = 3.4E-04 Sq.Ft.
GAS ANALYSIS = 10.82 % 02 0.00 % CO
8.05 % CDz 81.10 % Nz
30T I 6936 IR R R IR RRRI N NN KRN RN
Umistd) = € Ti(std) + 460 / 29.92 1 x Vm x Y x . '
(Pb + (dH / 13.63) ./ (Tm + 460)..... = 43. 306 dsctf
Vwistd) =(8.9148 x 10e-5) x (Tstd + 4600 x Vlc = &5. 804 scf
Bus = VYwistd) / (Umistd) + Vwistdidiiiaeeunuan = 0.603 | Lower
i Bws
Bws @ Saturated Conditions = Vapor Press. of HZO0 i value
@ Dew Point Temp. 7/ (Ps, in.HQ.) ceciannann . = 0.144 | used.
ZEA =(%02 -~ 0.3%AC0O/(0.284%N2 - (Z02-0,5%C02) x 100 = 102.74
Md =(.44 x ACOZ)+(.32 »x £02¥+0.28 x (ZN2Z + XZCO)1 = 29.72
Ms = (Md » (1-Bws)) + (18.0 % Bus)i.....cnnn . = 28. 04
Pistack) = Pbar + (Ps / 132.6) ..eveneecnnn e = 29.85 in. Ha
vs = B83.4949 % CP w (8q.Rt.dP?» % [(Sg.Rt.(Ts + 4607
/ Ms % Pistackl)] J.eiecincanncannnannos = 37.68 ft/sec
Os = vs %X AS % B0 . .iveecrcnnesnvausvosasnnseanns = 12,626 acf/min
Osietd) = Az % (1-Bwsix{(Tstd + 4603/ (Ts + 4603
v (Plstack)/29.92) @it ieiiaavianancan = 3,687 dscf/min
I = (Tg+a4eQ) » [(O.00Z2669 % Vick + (VYmistd) /
(TCastd) + 4600 / 29,921 x 10Q¢ / [ Time x
X A % vsS X 601 L .i i e i e =

Pistacik)




SOURCE TEST CALCULATIONS

PLANT : SOLITE / AQUADALE, N.C. ' RUN NO. : 3
ND.5S SCRUBEER OQUTLET DATE  : MAY 16, 1991

STD.TEMP, Tstd = &8 DEG. F | STATIC PRESS.,Ps = -0.22 in. H2O0
METER TEMP, Tm = 390.90 DEG. F { PITOT COFF., Cp = 0.840
STACK TEMP, Ts = 129.3 DEG. F | STACK I.D. = 32.00 inch
AVG.VEL.HEAD,dP = 0.39 in. H20 | DUCT LENGTH = inch
METER ORIFICE,dH= 1.832 in. HZO0 | DUCT WIDTH = inch
METER VOL., VYm =45.&44 Cu.Ft. i STACK AREA, As = 3.985 5q.F¢t.
METER COFF., ¥ = 1.001 i TEST TIME = &60.00 min.
BAR. PRESS., Pb = 29.87 in.Hg i NOZZLE DIA. = 0.250 1inch
COND. (V1c? =1577.0 ml ! NOZZLE DIA., An = 3.4E-04 Sq.Ft.
GAS ANALYSIS = 12.15 z 0Oz 0.00 % CO

7.55 % CO2 B0.320 %4 NZ

e 3 363 B B W3 D D W N S I3 I3 I 96 I I I I I B N NN S B I 33 6

VUmistd) = [ Tlstd) + 460 / 29.92 1 x Vm % ¥ X

(Pb + (dH / 13.6))» / (Tm + 460)..... = 43.914
Vwistd) =(8.9148 x 10e-5) x (Tstd + 460) x Vlc = 74,230
Bws = Vwigtd) / (Vmistd) + Vwistd)»). ... = 0.628
Bws @ Saturated Conditions = Vapor Press. of ‘HZ0
@ Dew Point Temp. / (Ps, in.HO.) .t.ceicannnann = Q.148
YEA =(%02 - O0.5ZC0)/C0.264%N2 - (Z0Z2-0.34CA)Y % 100 = 134.27
Md =(.44 »x ZCO2)+(.32 x Z0Z2)+[.28 x CZINZ + ZCO)1] = 29.69
Ms = (Md % (1-Bws?) + (18.0 x Bws)..veannnn . = 27.97
P(stack) = Pbar + (Ps / 13.6) .uiaetancannncans = 29.85
vae = 85.49 »w CP % (5q.Rt.dP) % [Sq.Rt.(Ts + 460)
/ (M5 % P(stackl))]l ..iieiiiiinuneanaanns = 37.59
0 = vS % AS %X B0 ticerissssnossanmsassanananss = 12,595
Oststd) = Qs % (1-Buws)x((Tstd + 4601/ (Ts + 401
b (P(étack)/i?.?i) .................. = 3,998
I = (Ts+460) % L[CO.00ZE6F % Vic) + VYmistd)y /
(T(stdy + 4600 / 29.92) = 100 / [ Time x

Plstack) % An ¥ ve % 60 il ivuicecauannanns =

E IS TR TR

dsctf
scf

Lower
Bws

value
used.

in. Hg

ft/sec

acf/min

dacf/min




GENERAL DATA CATA FILE NAME: SOLNCES0

Company : SOLITE / AQUADALE, N.C.
Sonrce/Unit NO.S SCRUREER QUTLET
NAY 16 1991

Date H

Oxyagen Corr.: 3.0 percent

F-Factor H dscf/MMBtu

Std. Temp. : &8 dr

PRINT _MENU Place a 1 next to the pages to be printed,

then select PRINT from program mend.

INPUT 1 Data Input.
SUMMARY 1 502 Calculations & Summary Page.
FIELD DATA RUN RUN RUN RUN RUN - RUN

__________ : 14 1B 2A R 34 3k

Meter Temp., Tm (dF) ....... 97.30 0,00 34,00 0.00 30.90 0.00
Stack Temp., Ts (dF) ....... 127.3 0,0 128.0 Q.0 129.3 0.0
dH (in. H2Z0) ..ceecavvvvenes 1.83 1.83 1.83 1.83 1.83 1.83
Meter VYaol.,Vm (ft3) ........453.330 0.000 45.270 0.000 45.640 0,000
MEter ¥ ceeencasessnnrnan=as 1.001 1,001 1.001 1,001 1.0C1 1.001
Bar. Press.,Pb (in.Hg.? .... 29.87 29.87 29.87 29.87 £9.87 23.87
Static Press.,Ps (in.HZO0) .. -0.22 -0.22 -0.22 =0.22 =0.22 =-0.22
Test Time (Min.?) ...cieveasn 6O.0 €0.0 &60.0 £0.0 &60.0 EC.0
Oxygen, 02 (Z) ceeeanneanaena 11.95 11.95 10.83 10.85 12.15 12.135
Carbon Dioxide, COZ (%) .... 8.85 8.83 8.03 B.05 7.35 7.53
Carbon Monoxide, CO (%) ... 0.00 Q.00 0. 00 0,00 0. 00 .00

Gag Flow Rate, dscfm ....... 10103 0 3687 Q 3538 0
LABORATORY RESULTS RUN RUN RUN RUN RUN RUN
—————————————————— 1A 1R 2 ped = 24 &) =

Sample Yolume, ml ... .n.. 1000 0 2000 ] 2000 o)

Sample Aliguot, ml ... a.. pes Q z 0 = O

Vaolume of Titer, ml ........ 10.00 Q.00 S.89 0.00 S.40 0,00

Volume of Titer RBlamnk, ml .. Q.20 0,00 O. 20 Q.00 0.20 Q.00

Barium Perchlorate
Novrmality :

Q. OG0




SOz = missiomn Calculatons

Method 19, 40cer 60, Appent A
' Eacder
C;,_,_ = 819 x0" S L/dsef C TRile 2)
TET 2 9780 dsck BT
| 'Oz = .33 % C‘r*al.le_ 1)

(9780 _Ft* (3 nqxto“" (b )( 29. 9
N hh&m frd 20.9- 1l 'xfs

. 75; (L §Oz, /hh@v_q |

h 53 Ew W Fdown ch-e. __q-wv{ t"eﬂ‘-‘uﬁu‘ Heﬁ.{‘_rhput.ﬁm_.__._ __ |
' C:,,ﬁ.t : -8.t9xuo'5'\!. [dsc€  CTablez). L
“'_ L Q..2.9297 dsefm. (Tabie D)
- . _.._Hen.‘t‘ I‘\P"Lt 34‘ & thTM/ L\f" C A fpeuv(a -\:)

i

' *Esot (9—)97 P*’)(éo -w)(a Oxio- T 1k )(\/34- S g/l
= 23 L soa/hha"u




FIELD AND LABORATORY DATA SHEETS
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CHAIN OF CUSTODY RECORD

Project Number

50 -F /-

Project Name - ;___é:4L5L42£££u4a‘.AZ£E£~A:4/

Sample Location

Sample Identification

Ne
45 detle OIS

Remarks

| -C)-T
2-04-T

3-04-T

77

C
\ .
23  didiee A R

/

Sampled By: (Signature):;;%:z;QQAJ{//

Date:_4-/("9/ Time: M

Relinquished By: (Sign)

Received By: (Sign)

Relinquished By: {Sign)

Received By: (Sign)

Date: Time:
Date: - Time:__
Date: : Time:

Date: Time:

Relinquished By: (Sign)_gz%q,j:2b¢¢4//

Date: 4~/ 7-F/ Time: /222

Date: 5/ 7~/ Time: /702

Received By Lab: (Sign) 30O F2xces

Sample Shipped VIA: UpPs

Shipping Bill Number:

Fed Express Bus
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LAB DATA

Plant Name M_Z«g A%._qg L, 4 Date Analyzed 4‘ -~ A0-<y

Analyzed By K0 12/

Stack " Sample No. v.T. v.T.B. N. | v.Soln. | V.A.

| B2 540 /=l 100 | O 2 loow) Joooml 2.

2-/ 5.9 \ \ 2900 )k %2
2 gyl \ 1K

A
3/ | sy /] ;w_a_%;

Y Yolume of Barium perchlorate titrant used for sample (ml)
Y Volume of Barium perchlorate titrant used for blank (ml)
N. Normality of 8arium perchlorate
v

Y

w
L]
=k 3

.Soln. = Total solution volume
. = VYolume of sample aliquot titrated {ml)

x>
L]
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t “IoobLlent A [ Cac
) Dept. Phono ¥
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Yol

CORI g JG‘D o~
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M ¢! ‘Yz 43, 300 L8
qool /1 '” = YR gJoLls
7074 | grass @751;‘ = /29,360 ¢8

g

ToTal EapTy Wkl 113, 760 s

7."4_7#! raT  wshT = /S, boo 18
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EQUIPMENT CAL IBRATIONS

£

-~ (o

KOOGLER & ASSOCIATES




PITOT TUBE CALIBRATION MEASUREMENTS

PITOT TUBE (DENTIFICATION NO. KA-ST
DATE CAL IBRATED S-9-20

. PITOT TUBE ASSEMBLY LEVEL ? / YES . NO

PITOT TUBE OPENINGS DAMAGED ? YES (EXPLAIN BELOW) — N0
=0 o (<10°) Qe £ o (<109
-~ .
ﬁ1= o (<5°) 52=_2L_o (<5°)
Y=t & o, 0=__LO o, A=_G2 & IN, = (PA+B)
/
ASINY = Q,QQ&{;\ IN. (<0.125 IN,)
AsiNe = _C 012 N, (<0.031 IN.)

N
It

=
[}

n _ DLE m. Py .93 IN.

D4 J.37¢ IN. ( 20.1875 IN. < 0.3750 IN.)
COMMENTS :
CALIBRATION REQUIRED? - YES J/ NO

CALIBRATED BY: ?@P «:.o//

PTCMFORM 1/8/87

B #QOGLER & ASSOCIATES




POST TEST THERMOCOUPLE
CALIBRATION

DATE 416 f/
PLANT NAYE (o oloma dellle

LOCATION _ﬁé%gm,/d/é 7.
SOURCE # 5 e ller 7

Thermocouple Readout # /(ﬂ'/

Umbilical Cord # o’

Switch Box # - WP
Thermocouple # ﬁ(f?“ﬁﬁr

Average Stack Temperature OF A52 ¥
*Observed Mercury in Glass (ASTM) ©OF AL
Observed Thermocouple Reading OF Zél-7

(ASTM + 460) - (Thermo + 460) x 100 = Q-le
(ASTH + 460)

Percent Difference

Tolerance < 1.5%

® (Observed temperature must be within ten percent of the average stack
temperature. '

A

Signature

KODGLER & ASSOCIATES




KOOGLER & ASSOCIATES, ENVIRONMENTAL SERVICES
ANNUAL THERMOCOUPLE CALIBRATIONS

Umb 1 1ical BOX 1 BOX 2
Cord No_/00£7] STACK _BOX IMP - STACK _BOX P

TC No. 43 TC' [ ASTM'[ TC |ASTM | TC [ASTM | TC |ASTM [ TC |ASTM| TC [ASTM
lce Bath 32 |32 [32 |3X (33 (34 132 132 |33 |32 ]33 3>
Ambient %3 (G4 182 | 5% |83 (¥4 |5 |%¢ {61 |%Y |g2 |PY
212° A A2 LAt [Al2 (a1 [ Q12 | AN (&2 [ A10 |a 12 |2
400° Fox 1y 13 | d 143 (B3 3 (¢4 [a1d 1 40% (413 (Yiy

ermocoup le UMBILICAL CORD N0, /OO FT UMBILICAL CORD N0, 200 £T
Readout No. STACK BOX 1MP STACK BOX MP

-1 TC {ASTM| TC [ASTM | TC JAsTM | TC fAsTM | TC JAasM] TC | ASTM

o Bath |32 |32 (33 [32 [82 |33 |32 |32 (33 (32|32 |32
Ambient %3 164 |8x |€¥ |53 (8% |84 |e% (83 |54 |e2 [¢¥
212° AN 1202 |22 121 (200 VAx (& (A2 |20 1312 |10 |a)5-
400° §3 | YISl | WY (i (@Y () (43 |93 1418 14 e
ermocoup le TEMPERATURE

Probe ICE_BATH AMBIENT 3129 00”

No. TC ASTM TC ASTM TC ASTM TC ASTM
A 32X gy <& Al 12 403 409
(2 22 | 2 g4 K 211 iﬂu 4]0 4l &
63 32 22 4 & & _all _Rl> 4/2 4l 4
4 33 2 g2 &4 2/0 EYRY 413 4/
20 22 32 53 Gy 2l Al2 g0 4 4 o7y
SO 33 32 G Y All 212 404 406
40 33 32 & A Y 21 _ala Yol 40x |
190 C‘-ﬁ___.‘u. € %Y 210 1 21 Y YA
10% 3 32 [ g4 a0 TN 400 40/

Thermocouple reading (°F)
American Soclety of Testing Materiais
Mercury in glass thermometer (°F}

Signature _% M

/G- 2%-90

Date

KOOGUR K. sssociates
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METER CALIBRATION FORM

GAS METER METHOD

DATE: 4 ~//~9/

'METER BOX NO: _ XA/

' BAROMETRIC PRESSURE: 370

TEST GAS METER VOLUME| DRY GAS METER VOLUME TEMP TcMP

T OR1- _ OF TEST}OF DRY| RUN
TesT | FiCE ACTUAL ACTUAL IMETER [METER | TimME
A HD AHO} FINAL |iniTiay FT3 FINAL INITJAL °F - °F [MINUTES
3605 |ussd v sew @237\ 1029|907 | €% | $7 (324
223|110 |5 3.4&/4'4/‘3’./5“0‘8’,9.?:; ssuys | 087 8.208 | € % %G /Y o
05|15 |aary | 12007|%107Y (55928 |47333) 9095 €8 | 87 |5
0a7(25 (Lax33|s 3wl 2358 |71795 | $5045| 9353 | 8 | ¥ | w0
2|34 74.% 2051 /6 255 N2y | 55928| 1 22| K ¥1¢7 50

GAS METER THERMOMETER CALIBRATION .

N.B. S; I:MERCURY_ MET EI;!FBOX
32 3
45 4l S 1GNATURE: ?&;Z;u,‘/ 7 /jccu/
74 74 4
v 70
% /




CONTROL BOX NO.

DATE

VACUUM ("Hg?
dHw ("HZ0)
dHd ("Hz0)

INITIAL WTHM
FINAL WTHM

INITIAL DGM
FINAL DGHM
TEMP. WTM (F»
TEMP. DGM (F>

TEST TIME (MIN.)

[

DRY BAS METER AND ORIFICE CALIEBRATION

KA=-1 BARDME%RIC PRESS. 30.04  IN. HG.
05/14/31 PERFORMED BEY ROC

RUN 1 RUN 2 RUN 3 RUN < RUN 5

'''''' o o o o o«

-0.25 Q.23 ~0.25 -0.27 0.z

0.5 1 1.5 2.5 G.¢

£36.469  645.15 E12:007 E53.445 EZ0.181

E45.15 653.445 620.181 662.833 E€36.46

971.628 980.237 947.333 988.445 9I55.42€

980.2327 998.445 955.428 997.798 971.62¢

88 88 88 88 8¢

87 86 87 86 87

20.5 14 11.5 10 1<

/
H T F W A NN M I I H e W B e W HeHe H I TEF P Fe I TR FeIE I I I I W I W e B I W I I NI I I I T

NET VOLUME WTM

NET VOLUME DGM
Y

dH@

8.681

8.609

08

(=]

1.

1.6135

oy

 B.295
8.208
1.005

8.174
8.035
1.005

1.720

9.3588 ie.28¢
9.353 16, 20C
0.'335 0.33€
1.646 1. 7%

tE R R ST LTI LTSS AL AL E L L L RS bR bbbl b sl a b bl s e n bk kbl bk L b b kbl

AVERAGE Y =
ACCEPTABLE Y  RANGE

AVERAGE dHé =

Y = (Vw (Pb - (dHw
(Tw + 460D
dH& = 0.0317 = dhd

1.001

0H.981 T0 1.021

1.671

/ 13.63) =

S/ (Ph (Td + 46010

(Td + 4022 /

tvd

(Pb +

% ((Tw + 460) %

time?

tdHd / 132.812

/o Vwi iz

A




KOOGLER & ASSOCIATES
ENVIRONMENTAL SERVICES

SOURCE SAMPLING EQUIPMENT

METER BOX

" Equipment used. in Source Sampling is éither manufactured by
or assembled by Koogler & Associates. The guidelines followed
are A.P.T.D. . 0581, Details of Isokinetic Source Sampling
Equipment, and A.P.T.D. 0576, Maintenance, Calibration and
Operation of Isokinetic Source Sampling Equipment.

KOOGLER & ASSQCIATES




PROJECT PARTICIPANTS

FA\

KOOGLER & ASSOCIATES




PROJECT PARTICIPANTS

Koogler & Associates

John B. Koogler, Ph.D., P.E.
Rodney C. Paul

Stephen Bell

Carolina Solite

Steven Holt

North Carolina Department of Environmental Management
Mike Landis

Project Advisor

Project Supervisor

Field Test Crew

EA

KUOGLER & ASSDCIATES
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t
Y

Carolina Solite Corporation
Acguadale, Stanly County, North Carolina
Kiln No. 5 Inlet

May 16, 1991

1 2 3
METER TEMP. DEG F THF 92 100 95
METER TEMP. DEG R TmR 552 560 555
METER VOLUME CF vm © 46.065 47.490 47.663
BAROMETRIC PRESSURE in Hg Pbar 29.98 29.98 29.98
GAS METER CAL FACTOR Y 0.991 0.991 0.991
METER VOLUME DSCF VmSTD 43.740 44.449 45.013
NORMALITY/TITRANT meq/ml N 0.0096 0.0096 0.0096
VOL. OF TITRANT/SAMPLE ml Vt 12.2 12.7 12.25
VOL. OF TITRANT/BLANK ml Vtb 0.2 0.2 0.2
VOL. OF SAMPLE SOLN. ml  Vsoln 1000 1000 1000
VOL. OF ALIQUOT ml Va 2 2 2
S02 CONC. 1b/DSCF CS02e 0.00009298 0.00009531 0.00009073 / 0000093,
SO2 CONC. mg/DSCM €SOo2m  1489.44 1526.76 1453.36
SO2 CONC. ppm PPM S02 559.88 573.91  546.32
PERCENT 02 $02 11.95 10.85 12.15
PERCENT CO %0 0 0 0 P

8.85 8.05 7.55 Wt
PERCENT N2 N2 79.2 81.1 80.3 b ¢ \\p\
DRY "F" FACTOR F 9780 9780 9780 Q}fﬁ
EMISSION RATE lb/MM BTU e 2.124 2.119
VOLUMETRIC AIR FLOW Qstd wteg 922‘1; 9598
Jol0 N\
EMISSION RATE, LB/HR 56.35 55.40 52.251 5 Y .,B” \\0\§
W

5&




METER TEMP. DEG F

METER TEMP. DEG R

METER VOLUME CF
BAROMETRIC PRESSURE in Hg
GAS METER CAL FACTOR
METER VOLUME DSCF
NORMALITY/TITRANT meg/ml
VOL. OF TITRANT/SAMPLE ml
VOL. OF TITRANT/BLANK ml
VOL. OF SAMPLE SOLN. ml
VOL. OF ALIQUOT ml

502 CONC. 1b/DSCF

S02 CONC. mg/DSCHM

502 CONC. ppm

PERCENT 02

PERCENT CO

PERCENT N2

DRY "F" FACTOR

EMISSION RATE lb/MM BTU

PERCENT EXCESS AIR

Carolina Solite Corporation
Aquadale , Stanly County, North Carolina

Kiln 5 Scrub
May 16, 1991

TmfF

TmR

Pbar

VmSTO

vt

vtb
Vsoln
Va
CS02e
CS02m
PPM S0O2
%02

%CO

SN2

F

%EA

ber Stack

1

97

557

45.33

30.00

1.001

43.117

0.0086

10

0.0000770

1233.96

463.85

11.95

0

79.2

5780

1.759

1.334

2

94

554

45.27

30.00

1.001

43.293

0.0096

5.85

0.2

2000

2

0.0000885

1417.05

832.67

10.85

0

81.1

9780

1.799

1.027

3

91

551

45.64

30.00

1.001

43.885

0.0096

0.0000803

1286.61

483.63

12.1%




Theta

Cp

Pbar

Delta H

vm
TmE

Vm(std)

Vwe

vwe(std)
M

fm

3C02
%02

%C0

$N2

Md

Carolina Solite Corporation

Aquadale , Stanly County, North Carolina
Kiln 5 Scrubber Stack

May 16, 1951

RUN NUMBER 1 2

RUN DATE

RUN START TIME
RUN FINISH TIME

NUMBER OF SAMPLE POINTS 12 12
TEST RUN TIME, MINUTES 60 60
NOZZLE DIAMETER, INCHES 0.250 0.250
NGZZLE AREAR, SQ. IN. 0.0491 0.0491
PITOT TUBE COEFFICIENT 0.840 0.840
GAS METER CAL. FACTOR 1.001 1.001
BAROMETRIC PRESSURE, IN. HG 29.87 29.87
AVG. PRESS. DIFFERENTIAL OF 1.830 1.830
ORIFICE METER, IN. H20

ACTUAL METERED GAS VOL. CF 45.330 45.270
GAS METER TEMP,. DEG. F 57 94
METERED GAS VOLUME AT DRY 43.117 43.293
STANDARD CONDITIONS, DSCF

VOLUME OF WATER COLLECTED 246.0 1398.0
IN IMPINGERS & DESICCANT, ML

VOLUME OF WATER VAPOR, SCF 11.579 65.804
MOISTURE, % BY VOLUME @SAT 14 i4.4
MOISTURE, % BY VOLUME 21.2 60.3
MOLE FRACTION OF DRY GAS 0.860 0.856
C02, % BY VOLUME, DRY 8.9 8.1
02, % BY VOLUME, DRY 12.0 10.9

Co, % BY VOLUME, DRY

N2, % BY VOLUME, DRY 79.2 8l.1

DRY MOLECULAR WT., #/#-MOLF 29.89 29,72

12

60

0.250

0.0491

0.840

1.001

29.87

1.830

45.640

91

43.885

1577.0

74.229

14.8

62.8
0.852

12.2

80.3

29.70




Ms
Pstatic
Ps

TsF

SSR DP

vs
Ds
As
AsF
Qs
Qstd

cs

pmra

3T
pmr avg

3EA

Carolina Solite Corporation

Acquadale , Stanly County, North Carolina

Kiln 5 Scrubber Stack

May 16, 1991

RUN NUMBER

WET MOLECULAR WT., #/#-MOLE
GAS STATIC PRESS,. IN. H20
ABSOLUTE GAS PRESS, IN. HG.
STACK GAS TEMP., DEG. F

SUM OF SQUARE ROOTS OF
VELOCITY PRESS. VALUES

FLUE GAS VELOCITY, FT/SEC
DUCT DIAMETER, INCHES

DUCT AREA, SQUARE INCHES
DUCT AREA, SQUARE FEET

GAS FLOW RATE, WET ACFM
GAS FLOW RATE, DRY SCFM
SAMFLE WEIGHT, GRAMS

PART. CONCENTRATION GR/DSCF

POLLUTANT MASS RATE CALC.
FROM CONCENTRATION, #/HR

POLLUTANT MASS RATE CALC.
FROM AREA RATIO, #/HR

% ISOKINETIC

AVERAGE OF pmra & pmrc

% EXCESS AIR

"F" FACTOR, CU FT/MIL BTU
HEAT INPUT RATE, MIL BTU/HR

EMISSION RATE, #/MIL BTU
EMISSION- RATE, #/MIL BTU

PAGE

28.23

-0.22

29.85

127

7.8240

39.1

32.0

804.2

5.585

13093

10102

0.0000

0.00

0.00

0.00

133.4

28.03

-0.22

29.85

128

7.5120

37.7

32.0

804.2

5.585

12625

9679

0.0000

0.00

0.00

0.00

102.7

ERR

0.000

27.97
-0.22
29.85

125

7.4760

37.6
32.0
804.2
5.585
12590

9591
0.0000
0.00
.00

ERR
0.00

134.5

0.000




METER TEMP. DEG F

METER TEMP. DEG R

METER VOLUME CF
BARCMETRIC PRESSURE in Hg
GAS METER CAL FACTOR
METER VOLUME DSCF
NORMALITY/TITRANT meq/ml
VOL. OF TITRANT/SAMPLE ml
VOL. OF TITRANT/BLANK ml
VOL. OF SAMPLE SOLN. ml
VOL. OF ALIQUOT ml

SO2 CONC. 1b/DSCF

SO2 CONC. mg/DSCM

S02 CONC. ppm

PERCENT 02

PERCENT CO

PERCENT N2

DRY:“F“ FACTOR

EMISSTON RATE 1lb/MM BTU
VOLUMETRIC AIR FLOW

EMISSION RATE, LB/HR

Carolina Solite Corporation

Aquadale, Stanly County, North Carolina
Kiln No. 5 Inlet

May 16, 1951

1 2 3
TP 92 100 95
TR 552 560 555
Vin 46.065 47.490 47.663
Pbar 29.98 29.98 29.98
Y 0.991 0.991 0.991
VmSTD 43.740 44.449 45.013
N 0.0096 0.0096 0.0096
Ve 12.2 12.7 12.25
Vtb 0.2 0.2 0.2
Vsoln 1000 1000 1000
Va 2 2 2
cso2e 0.00009298 0.00009531 0.00009073/ .00 00 a3
CS02m 1489.44 1526.76 1453, 36
PPM 'S02 559.88 573.91 546.32
302 11.95 10.85 12.15
%C0 0 0 0 q o
8.85 8.05 7.55 e
N2 79.2 81.1 80.3 \ e
F 9780 9780 9780 Q}Qﬁy
e 2.124 <:;:f§%f7~h_5_f;ii2’//
061
0std ﬁgﬁgg 9687 9598 A
56.35 55.40 52.251 5‘\‘\9

A

>




METER TEMP. DEG F

METER TEMP. DEG R

METER VOLUME CF
BAROMETRIC PRESSURE in Hg
GAS METER CAL FACTOR
METER VOLUME DSCF
NORMALITY /TITRANT meq/mi
VOL. OF TITRANT/SAMPLE ml
voL. OF TITRANT/BLANK ml
VOL. OF SAMPLE SOLN. ml
VOoL. OF ALIQUOT ml

S02 CONC. 1b/DSCF

S02 CONC. mg/DSCM

502 CONC. ppm

PERCENT 02

PERCENT CO

PERCENT N2

DRY "“F" FACTOR

EMISSION RATE 1b/MM BTU

PERCENT EXCESS AIR

Carolina Solite Corporation

Aquadale , Stanly County, North Carolina
Kiln 5 Scrubber Stack

May 16, 1991

1 2 3
TmF 97 94 91

TmR 557 554 551

Qm 45 .33 45,27 45.64
Pbar 30.00 - 30.00 30.00

Y 1.001 | 1.001 1.001
VinSTD 43.117 43.293 43.885

N 0.0096 0.0096 0.0096

vt 10 5.85 5.4

vtb 0.2 0.2 0.2
vsoln 1000 2000 2000
. Va 2 2 2
Cs0ze 0.0000770 0.0000885 0.0000803
CsS02m 1233.96 1417.08 1286.61

PPM S02 463.85 532.67 483.63

%02 11.95 10.85 12.15

%CO 0 0 0

N2 : 79.2 81.1 80.25%

F 9780 9780 | 9780

e 1.759 1.799 1.876 \

%EA 1.334 1.027 1.345




g A

Theta

Dn

Cp

Pbar

Delta H

Vm
TmF

Vm{std)

Vwe

Vwe(std)
M
fm

+C02

3CO

$N2

Md

Carolina Solite Corporation

Aquadale , Stanly County, North Carolina
Kiln 5 Scrubber Stack

May 16, 1991

RUN NUMBER 1 . 2

RUN DATE

RUN START TIME
RUN FINISH TIME

NUMBER OF SAMPLE POINTS 12 12

TEST RUN TIME, MINUTES 60 60
NOZZLE DIAMETER, INCHES 0.256 0.250
ROZZLE AREA, SQ. IN. 0.0491 0.0491
PITOT TUBE COEFFICIENT 0.840 0.840
GAS METER CAL. FACTOR 1.001 - 1.001
BAROMETRIC PRESSURE, IN. HG 29.87 29.87
AVG. PRESS. DIFFERENTIAL OF 1.830 1.830
ORIFICE METER, IN. H20

ACTUAL METERED GAS VOL. CF 45.330 45.270
GAS METER TEMP,. DEG. F 57 24
METERED GAS VOLUME AT DRY 43.117 43.293
STANDARD CONDITIONS, DSCF

VOLUME OF WATER COLLECTED 246.0 1398.0
IN IMPINGERS & DESICCANT, ML

VOLUME OF WATER VAPOR, SCF 11.579 65.804
MOISTURE, % BY VOLUME @SAT - 14 14.4
MOISTURE, % BY VOLUME 21.2 60.3
MOLE FRACTION OF DRY GAS 0.860 0.856
¢02, % BY VOLUME, DRY ‘ 8.9 8.1
02, % BY VOLUME, DRY 12.0 10.9

€0, % BY VOLUME, DRY

N2, % BY VOLUME, DRY 79.2 81.1

DRY MOLECULAR WT., #/#-MOLE 29.89 29.72

12

60
0.250
0.04%91
0.840
1.001
29.87

1.830

45.640
91

43.885

1577.0

74.229
14.8
62.8

0.852
7.6

"12.2

80.3

29.70
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Ms
Pstatic
Ps

TsF

SSR DP

Vs
Ds
As
AsF
Qs
Qstd

cs

pnrc

pmra

I
pmr avg

%$EA

Carolina Solite Corporation

Aquadale , Stanly County, North

Kiln 5 Scrubber Stack

May 16, 1991

RUN NUMBER

WET MOLECULAR WT., #/#-MOLE
GAS STATIC PRESS,. IN. H20
ABSOLUTE GAS PRESS, IN. HG.
STACK GAS TEMP., DEG. F

SUM OF SQUARE ROOTS OF
VELOCITY PRESS. VALUES

FLUE GAS VELOCITY, FT/SEC
DUCT DIAMETER, INCHES

DUCT AREA, SQUARE INCHES
DUCT AREA, SQUARE FEET

GAS FLOW RATE, WET ACFM
GAS FLOW RATE, DRY SCFM
SAMPLE WEIGHT, GRAMS

PART. CONCENTRATION GR/DSCF

POLLUTANT MASS RATE CALC.
FROM CONCENTRATION, i#/HR

POLLUTANT MASS RATE CALC.
FROM AREA RATIO, #/HR

% ISOKINETIC

AVERAGE OF pmra & pmrc

% EXCESS ATIR

"F" FACTOR, CU FT/MIL BTU
HEAT INPUT RATE, MIL BTU/HR

EMISSION RATE, #/MIL BTU

AVERAGE EMISSION RATE, #/MIL BTU

PAGE

-2-

Carolina

28.23
-0.22
29.85

127

7.8240

39.1
32.0
804.2
5.585
13053

10102

0.0000

0.00

0.00

ERR
0.00

133.4

0.000

28.03

-0.22

29.85

128

7.5120

37.7

32.0

804.2

5.585

12625

9679

0.0000

0.00

0.00

ERR

0.00

102.7

ERR

0.000

27.97
-0.22
29.85

129

7.4760

37.6
32.0
804.2
5.585
12590

9591

0.0000

0.00

0.00

ERR
0.00

134.5

ERR

0.000



1& v .

/3 \ | Drarr/we |
N d3006-4/971130 Dw7n HTIAG- - s
4 03/30/92 1 _ ReF - 9 (ab—)
Emission Test Report ke Y-8
| Review Checklist
: Reviewer:. £ /é/ﬂﬂs‘fﬂv
% Review Date: /Qﬁyjb/
V A. Background Information
1. PFacility name: Frowdy _dorire Cbnﬁ
Location: Gresy Corve gka““93} o
2. Source category: L (1TUE 6 17 /46?“0"’2
3. Test date: é//g/ap :
4. Test sponsor: fzz%wf"(tthudw%{)
5. Testing contractor: Sreeres 5 Mboseer  give . Conavermay
6. Purpose of test: (DHPIAVEE :
7. Pollutants measured
(M) eM-10  CO 80, NO,, voC Pb co,

Others (list):

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...)}. Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.

e — s,
— —

- Emissions tested

Test ID |Process Process ID Uncontrolled Contm}led APCD (controlled emissions only)
/\evEt) enw )| A v SAVIBEL




DRAFT/WP - -
d3006-4/971130
03/30/92 2

B.

Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

SPE 6. 2 oL Puul( pasceTey

(F#—i—i?wgswns

SepAn oM

=27

et (
Scavagen
R scicibei N

e
Mminee >' TI\MSEEA.(.—-—-—'" KW“/MM« toueum > Finisite

Prabuetr

llllfffflrida Solite Corporation own and operate a mining and material’
processing facility located near Green Cove Springs, Florida. The t

material that is mined is a clay mineral which is then dried into a

lightweight, very strong aggregate called solite.




rr—

AR LI} ]

DRAFT/WP

d3006-4/971130
03/30/92

2.

3

For each process tested list feedstock materials and

Basis for data:

products. Indicate if activity factors are for feed (F)
rate or product (P) rate.
Basis for activity |F/P
Process ID | Feedstock materials Products factor
P Cuay + Oye LA Cuay Peso | B
718LE

(Indicate page/table Nos. in test report)

3. For each process or operation tested and each test run
note process capacity and operating rate during test. yrw
- i ]5ﬁ3
Process ID |Capacity |Units Test run  |Process rate Units =
A - T 1 B3 oy | yens fon ¥ 1.8 foms /e (0 ke)

2 3.43  (cley) " "
3 (3.3 waﬂ h 7
4
1
2
3 it
4

| 1
2
3
4
1
2
a ||

_ 1 ¢ _ |

TA3E /

Basis for data:




DRAFT/WP | ¥
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C. Air Pollution Control Systems Tested

1. For each air pollution control system pollution control
system identified in A.8, note the following

ID  |Type of APCD Manufacturer Model No.
Z &7 Scrii38én -

Note: Be as specific as possible in identifying APCD. For

example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each system identified above, provide a narrative
description. For fugitive gystems describe capture
techniques as well as the removal techniques (use a
gseparate page if necessary)

NE  Bwre  ProlyDes




DRAFT/WP
d3006-4/
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3.

971130
5

Using the attached parameter list for guidance complete

the table below. (Use additional pages as needed.)

%,W o

APCD ID

Parameter

Units

Readings

Run 1

Run 2

Run 3

Run 4

Type of
APCD:

Type of
APCD:

Type of
APCD:

Ao

AT

Proy DEO
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D. Sampling and Analysis Methods

1. Complete the following table

Ir— Reference/
conditional | Deviations
Test location Pollutant S & A method method noted
A - B PA(Frir- 5 (YN YN
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
- Y/N Y/N




|

DRAFT /WP
d3006-4/971130 .
¢ 03/30/92 7

2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.

3. Describe any deviations identified above.

roNE
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)
T Values reported : TI
Test ID | Parameter Units Run 1 Run 2 Run 3 Run 4 ||
=2 |Stack temperature IF /¥l J Y/ /YT
Moisture 2o 22.5 20./ 22,0 "
Oxygen
Volumetric flow, actual 22380 OB C2. 24/9.3 "
Volumetric flow, standard|2sc =M /So020 Y7 /3t b
Percent isokinetic 253 /00. & f03. 9 "
Pollutant concentration:
jm/sqf 00675 | 4. /4y 0./13¢

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent- isokinetic

Pollutant concentration:

<4



o725
Yo .

DRAFT/WP
d3006-4/971130
; 03/30/92 9

2, Tabulate pollutant mass flux rates

Mass flux rates

Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4

= P LBS /1 8.7 }8.37 /3.0
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3. Present example emission factor calculations below.

MSS ek SPrecdSs RITE = fa gsrone TR ETOA

riss v Favegs T g

37 13.43 o b5
/8 -37 /‘3‘,73 / 37
/3, /0 15 9‘3 A0,9-8

/'g&'//r- -ﬁmg/ﬁv
AVLAEE /.0 A%/ﬁmb




DRAFT/WP
d3006-4/971130
03/30/92 11

4, Tabulate emission factors

Average emission factor

Process Pollutant Units Uncontrolled Controlled -
oy, PH /bs /ron D
Lo [t 0,30
N T U

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism
Bag type

Cleaning frequency

Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

ESP

Type (wet or dry)
Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop
Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon abéorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough






