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environmental engineerss and scientings

Mr. Clem Blackburn

Tombigbee Lightweight Aggregate Corp.
P. O. Drawer V

Livingston, AL 44101

Dear Clem:

November 19, 1981

The enclosed report presents the results of the particulate emission source test
conducted November 12, 1931 on the Fuller wet scrubber controlling emissions from the
No. | rotary kiln. The test results indicate that the average particulate mass rate of the

three test runs was 17.3 pounds per hour.

The allowable emission rate based on the

Alabama Air Pollution Control Rules and Regulations is 40.7 pounds per hour.

We again appreciate this opportunity to be of service to Tombigbee Lightweight
Aggregate Corporation. Thank you for the cooperation and assistance provided to us
during the course of our work. Should you require additional information or if we may be

of further assistance, please let us know.

JRR:BRN/id
enclosure

Sincerely,

RESCURCE CONSULTANTS, INC.

. R. Reehl
Pollution Control Specjaliat

Billy R. Nichols, P.E.
Director, Air Services Section

PQ. Box 488 * Two Maryland Ferms - Suite 340 » Brentwood, Tennessee 37027 -+ 61 5-373-504a0
8 Lennesses Corporaton
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INTRODUCTION

This report presents the results of the particulate emission source test conducted
November 12, 1981, on the wet scrubber system controlling emissions from the No. 1
rotary kiln at Tombigbee Lightweight Aggregate Corporation in Livingston, Alabama.
Three isokinetic test runs were conducted to determine the amount of particulate matter
being emitted into the atmosphere from the cyclonic separator stack. Test results are
to be used to determine compliance with the Rules and Regulations of the Alabama Air

Poilution Control Commission.

Exhaust gases from the processing of raw clay in the rotary kiln were drafted through a
primary multiclone collector and a Fuller compressed ait atomizing scrubber system.
Testing was conducted in the cyclonic separator stack, which included a rectangular grid
of flow straightening vanes. Two sampling ports were located at a right angle from each
other in the 56-inch diameter stack. The ports were situated at a point 2.0 stack
diameters downstream from the separator outlet and 0.5 stack diameters upstream from
the stack outlet. During each test run, sampling was conducted over two traverses of the
stack with each traverse having 24 sampling points. Sampling time at each point was two
minutes for a total sampling time of 96 minutes per test run;

Mr. James Colburn of Tombigbee Lightweight Aggregate Corporation arranged testing
facilities, programmed desired process operations and documented production records.
For the Alabama Air Pollution Control Commission, Mr. Freddie Thomas observed the
process operations and Mr. Timothy Owen observed source testing procedures. For
Resource Consultants, Inc., Messrs. Larry Garner, John Marino and Roger Reehl
conducted the source test; Mr. Billy Nichols supervised the testing program.
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RESULTS

The results of the series of three test runs conducted November 12, 1981, on the No.

kiln wet scrubber are presented in the following table:

Sampling Period
(CST)

Gas Ssream Temperature
("F)

Moisture Content
(% by Volume)

Gas Stream Velocity
(ft/sec)

Yolumetric Flow Rate
(acfm)

Yolumetric Flow Rate
{dscfm) -

Particulate Concentration
(gr/dsct)

‘Particulate Mass Rate
(ib/hr)

Process Weight Rate
(tons/hr)

Allowable Emission Rate
(ib/hr) :

Isokinetic Rate
(%)

Run |}

0845-1033
138
17.3
56.6
58,000
42,400
0.0440

16.00

96.7

1128-1322
138
17.7
56.0
57,400
41,700
0.0508

18.16

97.5

1430-1617
138
17.6
56.9
58,400
42,500
0.0487

17.75

-

98.6

Average

138
17.5
56.5

57,900

H

(;Ei;zd§:)

(0.0478>

e

32.8

40.7

31.0 4ph cla
1.5 4 el

The amount of particulate matter collected during each test run may be gravimetrically
differentiated with respect to the point of collection within the sampling train as

follows:
4 Particulate Collected
) in Probe and Front Half

Run of Filter Holder
No. {(mg / % of total)

1 35.6 /] 16%

2 61.2 / 24%

3 62.1 [ 25%

b\
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“lgarticulate
Coilected
on Filter

{mg / % of total)

188.2 / 84%
195.1 / 76%
191.1 [ 75%

4

otal

Particulate
Collected

{mg)
223.8
256.3
253.2




Because of the pdtential for the existence of cyclonic flow in the cyclonic separator
stack, the pitot tube rotational angles were determined at each point by the null
technique of Method 1 to verify the extent of cyclonic flow. As a result of the
installation of a rectangular grid of flow straightening vanes, the rotational angles at all
points were measured to be less than 10 degrees from paralle! flow relative to the stack
wall, indicating suitable conditions for conducting a source test. However, the short
downstream length of stack from the vane ocutlet to the sampling ports may not have
allowed the flow profile to stabilize resulting in a less than ideal sampling site.

Because of the high moisture content of the gas stream, the pitot lines were routinely

purged to eliminate plugging from condensed moisture.

During the testing program, the No. 1 kiln was operating at an average process weight
rate of 32.8 tons per hour. As directed in Section 4.4.2 of the Alabama Air Pollution
Control Commission Rules and Regulations, particulate matter shall not be emitted from
this source in excess of 40.7 pounds per hour based on the indicated process weight rate

as calculated by the equation:

E = (55.0)?0'11 - 40, P = 30 tons/hour

where E = emissions in pounds per_hour
P

process weight rate in tons per hour.

The test results indicate that the average particulate emission rate during the source

test was 17.3 pounds per hour.

)
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SAMPLING AND ANALYTICAL PROCEDURES

All testing was performed using procedures described in the Federal Register, Volume 42,
Number 160, dated August 18, 1977, as ammended in Yolume 43, Number 57, dated March
23, 1978, and as approved by the Alabama Air Pollution Control Commission.

Sampling sites were selected using Method 1; stack gas velocity and volumetric flow
rates were determined by using Method 2. Determination of the gaseous components of
the stack effluent was performed using the Fyrite sampling technique described in
Method 3. The determinations of particulate emissions and associated moisture content
of the stack effluent were accomplished using Method 5. '

Gas flow rates were calculated using the gas temperature, density, pressure, velocity,
and the cross-sectional area of the stack. The gas velocity was calculated from velocity
head measurements made with a Type S pitot tube and an inclined manometer using

standard traverse procedures.

Continuous gas samples were taken under isokinetic conditions during each test. The
samples were passed through a heated probe and filter, and four Greenburg-Smxth
impingers (all, except No. 2, modified by removal of the impinger shield) charged in the

following manner:

Impinger No. | - 100 ml deionized water
Impinger No. 2 - 100 ml deionized water
Impinger No. 3 - Dry

Impinger No. & - 250 grams silica gel

At the end of each test, the volume of the impinger solutions was measured to determine
the amount of condensate collected. The amount of vapor in the gas sample was
calculated using the condensate measurement and data on the gases that passed through

the meter.

The amount of particulate matter collected by the probe and front half of the filter
holder was determined by placing washings from these components into crucibles tared to
a constant weight and evaporating to dryness. The filter and crucibles from each test
run were then desiccated for a minimum of 24 hours, weighed to a constant weight, and
the results reported to the nearest 0.1 milligram.

\
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Number of Inches from Stack Wall
Point Inches Point Inches
1 1.0 13 33.7
2 1.8 14 37.9
3 3.1 15 40.8
4 4.4 16 43.1
b 5.9 17 45.1
6 7.4 18 47.0
7 9.0 19 48.6
8 10.9 20 50.1
9 12.9 21 51.6
10 15.2 22 52.9
11 18.1 ' 23 54.2
12 22.3 24 55.0

l Stack Outlet

i
2 LL]
° h——-——JL Sampling Ports
A A
na2"
“a—T—T]

K}

bl

Ly 8 Separator Outlet

Section A-A

Location of Sampling Ports and Traverse Points

No. 1 Kiln Wet Scrubber System
Tombigbee Lightweight Aggregate Corporation

Livingston, Alabama
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NOMENCLATURE
Cross-sectional area of stack or duct, ftz
Cross-sectional area of the nozzle, ft2

Water vapor in the gas stream, proportion by volume

= Water vapor in the gas stream at saturation, proportion by volume

Pitot tube assembly coefficient, dimensionless

Particulate concentration, dry basis, standard conditions, gr/dscf

Particulate concentration including non-filterable condensable fraction, gr/dsc{
Percent of isokinetic sampling, %

Pitot tube constant, 85.49 ft/sec [(lb/lb-mole)(in. Hg)/(°R) (in. HZO)]"‘

Maximum acceptable leakage rate for either a post-test leak check or
for a leak check following a component change; equal to 0.02 cim
or 4 percent of the average sampling rate, whichever is less.

lndividuald_‘leakage rate observed during the leak check conducted prior
to the "i " component change {i=l, 2, 3...n), cfm

Leakage rate observed during the post-test leak check, cfm
Molecular weight of CO,, 44.01 Ib/Ib-mole

Molecular weight of gas stream, dry basis, lb/lb-mole

Total weight of particulate collected, mg

Particulate collected including non-fiiterable condensable fraction, mg

Molecular weight of N, or CO, 28.01 Ib/lb-mole

Molecular weight of O,, 32,00 Ib/lb-mole

Molecular weight of gas stream, wet basis, lb/lb-mole

Molecular weight of water, 18.02 Ib/Ib-mole

Barometric pressure at the sampling site, in. Hg

Static pressure of gas stream, in. H20

Absolute pressure of gas stream, in. Hg

Standard absolute pressure, 29.92 in. Hg

Particulate mass rate, !b/hr

Particulate mass rate, including non-filterable condensable fraction, Ib/hr

Actual volumetric flow rate of gas stream, acim

= Dry volumetric flow rate of gas stream, standard conditions, dscfm

Ideal gas constant, 21.35 in. Hg-ft3/° R-lb-mole
Average dry gas meter temperature, °F
Absolute average dry gas meter temperatur'e, °rR

Average gas stream temperature, °




NOMENCLATURE {Continued)

= Absolute average gas stream temperature, °r

T
T:td = Standard absolute temperature, 527.7°R
Vie = Total volume of liquid collected in impingers and silica gel, ml
Vrn = Volume of gas sample as measured by the dry gas meter, dcf
Vm(std) = Volume of gas sample, corrected to standard conditions, dscf
Ve = Average gas stream velocity, ft/sec
Y = Dry gas meter calibration factor, dimensionless
AH = Average pressure differential across the orifice meter, in. HZO
Ap = Yelocity head of gas stream, in. HZO

\/Z—p— = Average of square roots of gas stream velocity heads, \fin. HZO
%CO = Percent CO in gas stream by volume, dry basis, %
%COZ = Percent CO2 in gas stream by volume, dry basis, %
96N2 = Percent N2 in gas stream by volume, dry basis, %
%02 = Percent O2 in gas stream by volume, dry basis, %
pw = Density of water, lb/ml
e = Total sarppling time, min
8 1 = Sampling time interval, from beginning of run until the first component

change, min
8, = Sampling time interval, between two successive component changes,
beginning with the interval between the first and second changes, min

8 = Sampling time interval, from the final (n'™) component change
P until the end of the sampling run, min

i
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APPENDIX A
CALCULATIONS, LABORATORY AND FIELD DATA

3

. )
: RESOURCE
: CONSULTANTS -9- .




SUMMARY OF PARTICULATE EMISSIONS SOURCE TEST DATA

Company _'_E.mhlg.b&Lng-hiM;gh{ Agsr;%at; Test Date n/i2 /8
Source __ No 1 Kiln et  Sceubber Run No. !
Determination of Dry Standard Gas Sample Volume .
Average pressure differential across the orifice meter, in. H,0 AH 2.499
Barometric pressure at the sampling site, in, Hg Prar 2991
Absolute average dry gas meter temperature, °rR Tm s43.0
Dry gas meter calibration factor, dimensionless Y .ol
Volume of gas sample as measured by the dry gas meter, dcf Vm 19,343
volume of gas sample, corrected to standard conditions, dscf Vm(std) 18,49
Determination of Moisture Content of Gas Stream
Total volume of liquid coliected in impingers and silica gel, ml v 2498

Volume of water vapor in gas sample, standard conditions, scf

le ————
} b,

Vao(sta) —LbA5

N m‘l“iihh*i Ca -

Water vapor in the gas stream, proportion by volume Bys 0.173

Water vapor in the gas stream at saturation, proportion by volume -~ Bws(sat) o. 184
Determination of Gas Stream Molecular Weights

Percent CO, in gas stream by volume, dry basis %CO, 45

Percent 02 in gas stream by volume, dry basis 9602 t 15,5 >

Molecular weight of gas stream, wet basis, lb/Ib-mole - M s 27.4

Determination of Gas Stream Velocity and Yolumetric Flow Rates

Average of square roots of gas stream velocity heads, Vin. HZOH' '\/Zp_ 0.923
Static pressure of gas stream, in. H,O ' Pg -0,55
Absolute average gas stream temperature, °R ' T 537.2
Pitot tube assembly coefficient, dimensionless Cp 0.84
Cross-sectional area of stack or duct, ftz As 1.0
Absolute pressure of gas stream, in. Hg Ps - 29.93
Average gas stream velocity, ft/sec. , Ve 6.6
Actual volumetric flow rate of gas stream, acfm Qs 58,000

Dry volumetric flow rate of gas stream, standard conditions, dscfm
Determination of Particulate Emission Data

Total weight of particulate matter collected, mg ' m. 223.8
Total sampling time, min. 8 26

. 2
Cross-sectional area of the nozzle, ft™ - An o.ooogh
Particulate concentration, dry basis, standard conditions, gr/dsct Cg 0.0U4o
Particulate mass rate, Ib/hr PMR .00
Percent of isokinetic sampling, % 1 9¢.1

]
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Run No. i Source _ Na.1 Kiln Wet Scrobber Test Date u{;z/al
DETERMINATION OF DRY STANDARD GAS SAMPLE VOLUME‘
(Method 5)
AH = 2.49 in. HZO’ average pressure differential across the orifice meter
Ppar = 28.91 in. Hg, barometric pressure at the sampling site
Perg = __29.92 in. Hg, standard absolute pressure
Tm = s43,0 °R, absolute average dry gas meter temperature
Tst d s _ 327.7 OR, standard absolute temperature
Y = 1.OJ dimensionless, dry gas meter calibration factor
Vi = _19.243  dcf, volume of gas sample as measured by the dry gas meter
_ T P+ (AH/13.6)
Vorsd) = Vi Y( ;td)( bar *_ )
: m std
v = '79-‘\(9 dscf; volume of gas sample, corrected to standard conditions
m(std) —— g
DETERMINATION OF MOISTURE CONTENT OF GAS STREAM
| (Method 5) _
j R = 21.85 in. Hg-ft3/°R-1b-mo!e, ideal gas constant _
R W = 0.00220]1 Ib/ml, density of water
M, = __18.02 Ib/lb-mole, molecular weight of water
Vi = __34s.s ml, total volume of liquid collected in impingers and silica gei
| v R .
| Ve = Vlc(M—“—’) (R Tstd )
v Pstd ’
Vulstd) = —le: scf, volume of water vapor in gas sample, standard conditions
1 By = Vw(std)
1 Y + VY
4 m(std) w(std)
Bws = _ 0,113 proportion by volume, water vapor in the gas stream

\
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Run No. 1 Source No.l Kiln Wit  Scrubbey Test Date n[lgzal

DETERMINATION OF THEDRETICAL MOISTURE CONTENT AT SATURATEDl CONDITIONS
(Method 5)

In addition to the calculation of the moisture content of the gas stream from the
impinger analysis, a second calculation from the assumption of saturated conditions is
made whenever there is the probability that the gas stream is saturated or laden with

water droplets.

A = 6.691 , water vapor constant for Antoine's vapbr pressure equation
B = 3144 _, water vapor constant for Antoine's vapor pressure equation
C = 68.84 , water vapor constant for Antoine's vapor pressure equation
Ts = S92 °R, absolute average gas stream temperature
Pg = -6.S8 in. H,O, static pressure of gas stream
antilog,, [A - (B/(T, - C))]
B = 7P R
ws(sat) bar * (Pg/l13-
Bws(sat) = 5.18'_{ proportion by volume, water vapor in ga; stream at saturation
Bws(sat) shall be considered correct if this value is less than the value calculated from

'J the impinger analysis; accordingly, Bws(sat) and the following values calculated for

i vw(std) and vlc’ based upon B shall be used in all subsequent calculations.

ws(sat)’

1y _ Bus(sat) Vmistd)
wiod) T TS By
Voistqy = —N/A scf, volume of water vapor in gas sample, standard conditions,

not exceeding saturated gas stream conditions.

A\ = V M Pord
wstd) (pww )( R ;std )

le = N /A ml, Volume of liquid collected in impingers and silica gel, not
exceeding saturated gas stream conditions.

—
()
[l
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Run No. 1 Source No.l Kiln Wil  Scrobber Test Date _1/i2/81

DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

(Method 3)

M = 44.01 Ib/ib-mole, molecular weight of CO

CC)2 ——— 2
Mo2 = 32.00 Ib/Ib-mole, molecular weight of O,
MN2 or CO °© 28.01 Ib/lb-mole, molecular weight of N, or CO
% CO2 = _A_[—,S %, percent CO2 in gas stream by volume, dry basis
9602 = 5.5 %, percenlt O2 in gas stream by volume, dry basis
96N2+96C02 = 80.0 %, percent N2 and CO in gas stream by volume, dry basis
M, - 4401 ®CO2 | 32,00 ¥O; . 23,01 BN, + %CO

100 100 100

My = 293 Ib/Ib-mole, molecular weight of gas stream, dry basis
M, =My (1-B,) « MB
M ' = 214 Ib/lb-mole, molecular weight of gas stream, wet basis
A
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Run No. _ 1 Source _ No.

1 Kilw _Wet  Servbber Test Date 11 /i2/8

DETERMINATION OF GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATES

O
oq
1]

O _A
v ©
y n

:

-0.85
85.49
o84
©.923 m2_0: average of square roots of gas stream velocity heads

°R, absolute average gas stream temperature

in. H2

T, = 59,2

Ag = 17.1o
Py

Ps *13.6 * Pbar

<
1

(Method 2)

O, static pressure of gas stream

ft/sec [(lb/lb-mole)(in. Hg)/(oR)(in. HZO)]"', pitot tube constant

dimensionless, pitot tube assembly coefficient

itz , cross-sectional area of stack or duct

, absolute gas stream pressure

T
Kc v \/ S
s PP Ap PsMs

\A = 56.6
Qg =
Q, =
Qs(std) =
Qs( std)

]
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ft/sec,

(60 sec/min) A‘svs

. T P
(60 sec/min) (1-B_.) Asvs( 1’.“' )(P 5)

r

average gas stream velocity

58,000  acfm, actual volumetric flow rate of gas stream

s std

_LQ#@_ dscfm, dry volumetric flow rate of gas stream, standard conditions




Run No. 1 Source  No. 1 Wiln Wt Secrobber Test Date 1 /i2/8l

Determination of Particulate Emission Data (Method 5)

m =’ 223.8 mg, total weight of particulate matter collected

n
8 = 9SG min, total sampling time
An = _0.00034] ft?, cross-sectional area of the nozzle
K, = 0.002669 in. Hg-ft>/mi-°R
< = (0.01543 gr/mg)(mnlvm(std))
¢ = _o.odido gl-'/dscf, particulate concentration, dry basis, standard conditions
PMR = (60 min/hr)(0.0001428 Ib/gr) c, Qs(std)
PMR = _ |6, 00 lb/hr, particulate mass rate
H = 100 Ts[Kl vlc "'(vm Y/Tm)(Pbar*"AH“}'s)]
(60 sec/min) 8 ve P Al
1 = o1 %, -percent of isokinetic sampling
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crient Iemhg.bg;_haﬁhdgbt_‘é%gﬂag Source # 2 Kiln  ylet Seeubbey
"{pate n/u/e Run No. 1 Sample Rox No. y

MOISTURE CONDENSATE

¥ impinger No. 1.Deionired Hoty | 2. Deionized B0 | 3. Dr:. 4.Silca Gel

4;ross Volume, ml or g 200 141 g 2617.8

A 1are Volume, ml or g 100 100 0 250.0

Net Volume, ml or g 200 o 5 1.8

Jt1otal Moisture Condensate Collected: ' 228 ml
PARTICULATE COLLECTED

Component Glass-Fiber Acetone Acetone Impinger Impinger
Filter Rinse Blank Condensate Blank

41.0. No. 2221 208 129

Yvolume, ml 115 150

$GCross Weight, g 0.9161 1t0.7019 ©1.1923

AGross Weight, g . HGb 110.7018 91.1913

HMaverage Gross, g 0.916% 1{0.7018 9. 1923

Qrare Weight, g 0.L9t0 (10, 2115 911914

Residue, g O.DO;I(—

fNet Weight, g 0.215b 0.0159 0.0009

Residue in Acetone Rinse: (oom9g blank) ( 375 ml rinse) = A _o.oou.[: g

;_ Particulate Collected (excluding impinger catch): 0.3015 ¢
Farticulate Collected (including impinger catch): .

{ 250 ml blank)
Allowable Rinse Residue:(0.00001 of acetone weight)(0.7857 g/mi)}{(378ml rinse}= 0.0029 g

Residue in Impinger Condensate: ( | g blank)( ml condensate) = g
{ ml blank)

The particulate collected in each component was weighed to a constant weight, meaning a
ditference of no more than 0.5 mg or 1 percent of total weight less tare weight, whichever

;5 Breater, between two consecutive weighings, with no less than 6 hours of dessication
] 'Me between weighings.

OmMments:

\ Laboratory Analyst
RESOURCE
CONSULTANTS ~




- L%M#%LA@%&__

FIELD DATA LOG

sounce # 1 Kiln ot ic(ubl:'ef(;

SCHEMA TIC OF STACK

BAROMETRIC PRESSURE _ 2.9.;9'1 *

P i

*

"‘__fouocnnn VALUES “RUN NO . 12/81 : }\‘_T
foreor—"" DATE $TATIC PRESSURE ._‘__5.3_«‘ ] .
‘.3:@ i:éc;gn___ OPERATORS _REEHL 4 GARNER  amaiEnT 12MPEHATUREJ§.L... CROSS SECTION Q’s/f |
;”’ﬁ T METER BOX NO L PROBE LENGTH —__Lb" —_
REFEMENCE SAMPLEBOXNO. S PAOBE LINER S 2;4- L—'—-L— P
- _ FiTeRvo. 2225 POAT LENGTH 3 +—— -~ +5AMPLING :
(AL VOLUME _ 740452 ] IMPINGER GAUGE NO _.J(_____ PORT DIAMETER 3" Sy u SITE .
INITIAL VOLUME STACK GAUGENO..— 3L ___ METER SYSTEM LEAK-CHECK 0.0 = +— '
NET VOLUME M. 43 piToT coerFicient _Q.RE _(S-1) ORsAT LEAK-CHECK —_Nfa
L +PROBE HEATER SETTING _ 957 SaMPLE BAG LEAK-CHECK _.ém__ pORT LOCATION ..
-~
(TRAVERSE SAMPLING STACK VELOLITY ORIFICE METER  |. GAS | GAS SAMPLE TEMP. | SAMPLE | TEWMP. OF | PUMP
POINT TIME TEMP. HEAD {OH) . H:0 SAMPLE [ AT DRY GAS METER- | 80X | GASLEAVING | VACUUM
NUMBER AR ' VOLUME | INLET  OUTLET TEMP. LAST o] GAUGE
| CLOCK  SAMPLE (OPs1 (VDS | ACTUAL  DESIRED |(vmi fd ) (Im p*(Tm_°F *F . [IMPINGER *F | n. Hg
0B45. e . - - g. M;ﬂ - . .
R S O R B Y Y 150 g0 | Lo 59 | 1o ¥ |5
‘2 ¢ | 137 | 066 L85 1\ k9P | CY Lo 260 44 5
3 e | 31 ok ! .85 rL () | oo U | g4 <
Y g {1371 .69 | 199 (oo |74 0| 258 44 S
< o |"139 | o .00 7T T 160 44 St
iz | 1181 04 1Yo (el 1 97 | 42 20 | 4 |- 6
1 (v | 138 ] o 0S|~ WA [ 99 | ¢3 | S5 | 4 N
> L | 138 | 080 2.15 75.88 St 6 265 45. |- G
9 (g | (381 o84 238 . fi@y ‘3] o5 | 20 ] SeTil €
) 20 | iR | 089 .50 35 65 | 275 YN A
m ¥ a1v | 113 ) 035 | © 1.70 (Boel | % ! 6b 15 ST 7
12 EV R ANX 280 238 | €8 ¢7 1 318 52 7
13 YA 132 | 0% 295 16 | B3 ¢ § s ! 53,1 11
1 2w 1371 [ 0.91 " 1.80 "853 | 9 L9 19§ - st ® 1
LS ~{ 3o .] 137 ] 1.00 256 ] ° §1.56 | 11| 70 | 29<°|. s¢ » Tq t
kY ] 110 S 630 9% TN | 1 54 | 88
1" B | (8] IS 3 St 14 9 "I 171 | 27 “4 .| 9
(8 3 | 1381 10 e ML g P2 M1 1lo] - 41 9
19 M\ 138 [* 120 345 ‘)(.i_’ 9. 3 1 27 w5¢ & -F
y )30 I 40 133 | Ji.i8 - 338 o Bl % | 14 | 210} " BH 29 1
EYHE 1 1 138! g 1 13835 | ot 75 k270 | 454 bM
Y y¢ ! 181 1p§ | 304 170082 | 102 15 % T4 | =9
2 44 (R | 100 - | 280 062 ["C103 | 76 ~ 657 8.
|___24d 1697 Y 3168 Sl 288 i | (03 i 260 <5 8
L o e e e i 5
-T___E - L X3 . - - _'x'-' "“ x’;"-—-;
— - . - 3 . * y ! A MY
o . - < . A B T
. P T l’ ; — -~ G e
Faa 1 .. ) o ’ A
S . FA i s — — - SEE
TOTAL 1 T A T .| %
[racE > e I * - el
b - [ O e | ] e, O] -
: — — T ¥ —
' < e : T .
STATIC PITOT LEAK-CHEOW@ 15 5. 0,0 .+ STACK GAS ANALYSIS “ % ., na:'nﬁt;}amﬂon 10,008 -
- MPACT PITOT LEAK-CHECK@153ec: @0 | | © QRSAT O FoRiTE ¢  PRETEY . POST-TEST {017
.’MN LEAK RATE@?Osec:Eg_oac’@ f - TWE [ €Oz | O | €O | Nt DAt 2260 | DAY e
A A T RN R S | o (N T
. . o L— e DA3 9250 | X3 T .
| . g r 1559 1 - J TAavdace 0_50 averact | .
: ] ® . N { :_"'."
RESODURCE S .
D_ﬁsun.‘rAN'rgin‘.o e go. 3 "9””‘3‘5




. FIELD DATA LOG '
; n.uTLL#GL%MLL’%%I%@_— sounc:il_&lm L‘-)H_f_&ﬂblﬁ(_ AUN NQ_l—-——
[RaviRSE | - SAMPLING STACK VELOCITY ORIFICE METER - GAS GAS SAMPLE TEMP | SAMPLE | TEMP OF PUMP
i B pomit {1, * TIME TEMP HEAD 1OH N, M0 SAMPLE AT DRY GAS METER BOX GAS LEAVING | vACULM ]
i NUMBER (Ts) *F VOLUME INLET OUTLET TEMP LAST GALGE
! CLOCK. *SAMPLE "o | (OPs { VO T | ACTUAL  DESIRED |ivem) 113]  oPm oF(Tm 0 F *f | 1MPINGER*F | 0 Hg
F 1) & s . _ :
i ’n‘ll <0 17 .0.90 2,60 1011 91 15 210 ! 7
P 208 L8 [ 8 |65 | .55 e | 851 1501279 | d4h 7
A0 3] 1% 1438 lov 260 1.3 90 1 75 115 | % 1
1 s g%_ t%% 0.93 : 2.7¢ 2zl 93 75 197 ‘4;' ’g!
: : 198 | 699 ol 288 U300 | 9 1A rAlL)
i G| o | i37 {099 - 290 1 o lwgto 1‘§ 79 _la%e | 48 2
h 1 L 6% 1 (30 % Lo | 3] - [we2] 39 4 17 {2 49 . 3
[ ~o4 1 137 | Lio 320 . Jygcz] w02-] 9% jteg I° 43 ' 9
H 9 . e I (27 | tox . 2. 10  {220.9 |, 10K g 125 50 ¢ T
Y[ b | & 137 losos| 506 | e I7223v] 10s 1 19 .1249 Si g
i 1 _Jo- 4 138 | o.88 2.60 | . 112197 05 | 86 |2 S} 3
: (2 10 [ 138 [ 088 [ 240 T ImsesS| e | R 265 sz | &
| UEE! T 1 p }od% 730 neaol oy | R |25 | 52 7
3 19 ‘K | /37 oy 1 2,20 Mg | 10F | 8] |26 St 7
g e 1114 0.69 1 2081 . [72%53( {03 $3 t WS .| 53 7
i Le ] 9 4 937 100 205 1 - |9.06) 02 | 93 12761 %4 1 7
b P % < 1137°10.68 | - 2.00 ] .- 731.95] /o~ 1 £3 | 370 §s |7
;! O AT & PR (3] -] 0.66 . | 135 135.08] 700 {, §3 [ 270 1 5S¢ f 77
f i . 1 137 (06t | - 15 | 1%.54| to0 §3_| 270 =
42 g8 | 1ot |- ] (9S1- 1%.0 1 /o1 93 | 75 S6 7
Y[l 1.9 087 -]- . 1 i 719,44 | rep 83 [ 265 { se { b
i 92 | i38-jo0s5. | & 160 | W33 % 1 83 | 260 Se | ¢
H T3l 194 /37 [osl. (o " Jmnl %9 1 s>l geol S I
A [072] 96 1737 Je.50 150 e {M345%] 09 | 8% | 2co | ST 2y
f Lt . XY * . i B N £ foor ,
:_::l 2 C ) a . 'r ) P
‘E . - . . A ) * T _ . J )
.:: T, . - [ . N C . .’
: [ S Tl e : — :
—1 - ‘ ‘o] . ) ,_._ 1
e i ] [ ~ L3
N T B B | DL I P
fe - : e « 0 L 6 s - . ¢ i t L)
T % S b . i
L :’ * A % [ - T b ~ \- L)
A 1 o f. . _ ‘L = U R €
o ‘\-—'.- = _-;_ . AN ‘ - - 13 C T
. A_- .‘ . L] ’ ] - LI ha— _"-- P 2 "
W % . - -~ F
- o~ ,g&' T |- * . ® i &
s | - ® -~ . »t w 1“'” o] b p - = o ¥ ¥ T
S E [ ‘ y y o ¥ 13 . e -
__‘_U- s it f R e 3. ¢l 3 4 -
_— N L s - ' - 2 - * 2’ . .f‘ . [ \u{
T | R NP BN DD P R Bkl R MR
-;-_:_"'\ . [ A . » - Tt [y " ) [¥) < N !_._L: o ol
LS :L-.‘ OG- [Ceor ]~ (w208 1935 " o 5[ 13.44¥1 #4243 135407 - - I” X
e R W Co.9ga] Zyg L &4 ] -X-1 928" 1344 " | .-~ M .3

R "' N, 8. XV, éﬁat i T S

Cor .. e~ . N c

. . C'_ ‘-. R ll_ . | .F".‘ - . . -

ES ' '.. . :. . ’ R ': L] *:/. ’ie. L ‘i,.;- L
NSU ANTB Y , . P - . f- LI . '.0\\.\ A e o




SUMMARY OF PARTICULATE EMISSIONS SOURCE TEST DATA
Company _Tambighice, Uightweisht Aasveqate Test Date __i /12 /At

Source No 1 Wil  Wet Scepbber Run No. 2
Determination of Dry Standard Gas Sample Volume
Average pressure differential across the orifice meter, in. HZO AH 2.48
Barometric pressure at the sampling site, in. Hg S S 1391
Absolute average dry gas meter temperature, °r ‘Tm 5585.9
Dry gas meter calibration factor, dimensionless j Y .ol
Yolume of gas sample as measured by the dry gas meter, dcf Yo B0.@l1
volume of gas sample, corrected to standard conditions, dscf vm(st d) 17.89
Determination of Moisture Content of Gas Stream
Total volume of liquid collected in impingers and silica gel, ml Vie 3551
Volume of water vapor in gas sample, standard conditions, scf Vw( std) 16.14
Water vapor in the gas stream, proportion by volume Bws 0.111
Water vapor in the gas stream at saturation, proportion by volume Bws(sat) O.181
Determination of Gas Stream Molecular Weights
Percent C{'J'2 in gas stream by volume, dry basis 96C02 o g
Percent O, in gas stream by volume, dry basis %0, r;|5,/5\
Molecular weight of gas stream, wet basis, lb/lb-mole M, 2.3

Determination of Gas Stream Velocity and Volumetric Fiow Rates

Average of square roots of gas stream velocity heads, '\/in. H,0 Vap 0912

Static pressure of gas stream, in. H,0O . Pg =0.55
Absolute average gas stream temperature, °R T, 597.8
Pitot tube assembly coefficient, dimensionless ' C 0.8
Cross-sectional area of stack or duct, ftz _ As {1, 1o
Absolute pressure of gas stream, in. Hg P, _ 20973
Average gas stream velocity, ft/sec. Vg 56.0
Actual volumetric flow rate of gas stream, acfm Q 57 Hoo
Dry volumetric flow rate of gas stream, standard conditions, dscfm Qs(st d) 41 106
Determination of Particulate Emission Data
Total weight of particulate matter collected, mg m 256.3
Total sampling time, min. e %
Cross-sectional area of the nozzle, ftz ' An 0.0003 41
Particulate concentration, dry basis, standard conditions, gr/dscf Cq 0.0508
Particulate mass rate, lb/hr PMR 8.1
Percent of isokinetic sampling, % ' I 91.5

\!
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Run No.

_2 -

n

"

"

H

]

Source

No. | Kiln  Wet  Sceubber Test Date _1/i12 /81

DETERMINATION OF DRY STANDARD GAS SAMPLE VOLUME

2.48
25.91
29.92

(Method 5)

in. H,O, average pressure differential across the orifice meter

in. Hg, barometric pressure at the sampling site

in. Hg, standard absolute pressure

5959 °R, absolute average dry gas meter temperature

527.7

°R, standard absolute temperature

.ol dimensionless, dry gas meter calibration factor

80.611 def, volume of gas sample as measured by the dry gas meter

v Y(Tstd)( Pbar + (AH/13.6) )
'm _Std -5

T

") (e )

m std

11.89  dscf, volume of gas sample, corrected to standard conditions
DETERMINATION OF MOISTURE CONTENT OF GAS STREAM
(Method 5)
21.85 _ in. Hg-fr*/°R-b-mole, ideal gas constant
0.002201 lb]ml, density of water
18.02 ib/lb-mole, molecular weight of water
385.7  ml, total volume of liquid collected in impingers and silica gel

std
IQ:.'T‘-L scf, volume of water vapor in gas sample, standard conditions
Vw(std)

vm(std) + Vw(std)

0.1711

\
RESOURCE
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proportion by volume, water vapor in the gas stream




RunNo. 2  Source No.l Kilw et  Seeubber Test Date _1t /12/81

DETERMINAT]ON OF THEORETICAL MOISTURE CONTENT AT SATURATED CONDITIONS
{Method 5)

In addition to the calculation of the moisture content of the gas stream from the
impinger analysis, a second calculation from the assumption of saturated conditions is
made whenever there is the probability that the gas stream is saturated or laden with

water droplets.

A = 6.691 , water vapor constant for Antoine's vapor pressure equation

B = 3144 _, water vapor constant for Antoine's vapor pressure equation

C = 68.84% , water vapor constant for Antoine's vapor pressure equation
T, = 591.8 _ °R, absolute average gas stream temperature

Pg = -0. in. HZO’ static pressure of gas stream

antilog, [A - (BAT,_ - C))]

B ) I 2 IR

ws(sat bar * (Pg 13.

Bos(sat) = _0.1871 _ proportion by volume, water vapor in gas stream at saturation

Bws(sat) shall be considered correct if this value is less than the value calculated from
ws(sat).and the following values calculated for
y shall be used in all subsequent calculations.

the impinger analysis; accordingly, B

vw(stt:!) and vlc' based upon Bws(sat

v _ Bws(_sa_nt) vmjstdl
w(std) - | - B

ws{sat)

Vw( std) ° N/A - scf, volume of water vapor in gas sampl‘e_, standard conditions,
not exceeding saturated gas. stream conditions.
_ M P
ie  ® Vwsta) (—“’)(———R £t )
Pw std
Vlc = N ml, Volume of liquid collected in impingers and silica gel, not
exceeding saturated gas stream conqitions.

[

\
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Run No. 2 Source No.t Wiln vt Scvobber Test Date .l'lZ:?.{BI

DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

(Method 3)

M = 44.01 Ib/ib-mole, molecular weight of CO

CO2 —_— 2

o = 32.00 ib/Ib-mole, molecular weight of o,

2

N, or CO = 28.01 Ib/ib-mole, molecular weight of N, or CO

co, = 45 %, percent CO, in gas stream by volume, dry basis
%0, = 15,5 %, percent 02 in gas stream by volume, dry basis
BN, +%CO, = 80.0 %, percent N, and CO in gas stream by volume, dry basis
My = su.01 %C% , 32,00 %0, , 23,01 BNy + %CO

100 100 100

My = _ 2943 Ib/Ib-mole, molecular weight of gas stream, dry basis
M, =My (1-B,,) + MB_
M = 213 . Ib/lb-mole, molecular weight of gas stream, wet basis

\
RESOQOURCE
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Run No. 2 Source _ No.1 Kiln wet Serubber Test Date _u/i2 /g

DETERMINATION OF GAS STREAM VELOCITY AND YOLUMETRIC FLOW RATES

{Method 2)

PS = _-0.65 in. H,0O, static pressure of gas stream |
K, = 85.49  ft/sec [(lbllb-mole)(in. Hg)/(°R)(in. H,0)]*, pitot tube constant
Cp = 0.84 dimensionless, pitot tube assembly coefficient
'\/A—p— = _0.912 W average of square roots of gas stream velocity heads
T, = _591.8 °R, absolute average gas stream temperature
Ag = 1110 Itz, cross-sectional area of stack or duct

P
Ps = '1-3_%- * Ppar
P = 2993 in. Hg, absolute gas stream pressure

<
1]

T
1 / s
. = KC, Vap P

Vg = _ 560 ft/sec, average gas stream velocity
Q = (60 sec/min) Asvs
Q = __S1 io_o acfm, actual volumetric flow rate of gas stream
T P
_ : std s
Qs(std) = (60 sec/min) (1-B_.) Asvs( T )(———-P )
s std
Qs( std) = 41,‘700 dscfm, dry volumetric flow rate of gas stream, standard conditions

\ .
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Run No. 2 Source No.l Kiln Wet Scrbber Test Date j/i2/g|

Determination of Particulate Emission Data {Method 5)

256.3 mg, total weight of particulate matter collected

m =
n
8 = 6 min, total sampling time
An = 0.000%4] ftz, cross-sectional area of the nozzle
K, = 0.002665 in. Hg-ft>/ml-°R
c = (0.01543 gr/mg)(mn/Vm(std))
Cy = 00508 gr/dsct, particulate concentration, dry basis, standard conditions
PMR = {60 min/hr)(0.0001428 lb/gr) Cq Qs(std)
PMR = IB.16 Ib/hr, particulate mass rate
l 2100 To[Ky Vi #0Vp YT ) (Pyys 4H/13.6)]
(60 sec/min) 8 v, P, Al
1 = 91.5 %,- percent of isokinetic sampling -

\
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ient Tombig] ]-EH bt A :Egafe Source # 2 Kiln Wet Seruvhber

pate u,/uj/sl Run No. 2 Sample Box No. 4

MOISTURE CONDENSATE

e

mpinger No. 1. Deiomized Huo| 2. Daiemized Hy0[ 3. Dr-oL 4 Silica Gel
| ross Volume, ml or g 301 42 H 2069.5
| rare Volume, ml or g 00 |00 o 250.0
':;T\_folumeLml or g 201 42 o (9.5
- .
Lo/t; Moisture Condensate Collected: 272.5§ ml
PARTICULATE COLLECTED
~ Component Glass-Fiber Acetone Acetone Impinger Impinger
. Filter Rinse Blank Condensate Blank
1.D. No. 2223 197 (89
;!o_lume, ml 425 250
cross Weight, g 0.88i5 88.533} 201923 -
Gross Weight, g o__.gB!S 88.53310 N.1923
\'verage Gross, g 0.8815 28.53% AN, 1923
|Tare_Weight, g 0.6924 88 4454 o 19l
.:_jRes'ldue, £ 0.00¢S
E !ﬁet Weight, g 0.[891% .00 0000
Residue in Acetone Rinse: (00009 g blank) ( #25 ml rinse) = ‘ o.0018 g

{ 2¢0 m! blank)

Mlowable Rinse Residue:(0.0000]1 of acetone weight)(0.7857 glml)(‘y(ZS m!l rinse)= 0.0033 g

Residue in Impinger Condensate: ( ¢ blank)( ml condensate) = g
{ ml blank)

|Particulate Collected (excluding impinger catch): 0.205) g

Particulate Collected (including impinger catch): B

The particulate collected in each component was weighed to a constant weight, meaning a
litfference of no more than 0.5 mg or 1 percent of total weight less tare weight, whichever
% greater, between two consecutive weighings, with no less than 6 hours of dessication
ime between weighings.
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SUMMARY OF PARTICULATE EM]SSIONS SOURCE TEST DATA

Company “rmb,‘gbgg' L‘gbis&:igbt A%%ggggg Test Date -|1112Z8|

Source No. | Kiln Wet Scrubher " Run No. 3

Determination of Dry Standard Gas Sample Yolume

Average pressure differential across the orifice meter, in. H,O AH 2.58
Barometric pressure at the sampling site, in. Hg - Py 2391
Absolute average dry gas meter temperature, °r Tm 553.0
Dry gas meter calibration factor, dimensionless Y 1.01
Yolume of gas sample as measured by the dry gas meter, dcf = _ A m R2,590
VYolume of gas sample, corrected to standard conditions, dscf v m(std) 30.‘25&
Determination of Moisture Content of Gas Stream
Total volume of liquid collected in impingers and silica gel, ml vlc 353,‘_-{
Volume of water vapor in gas sample, standard conditions, scf Vw( std) 111
Water vapor in the gas stream, proportion by volume Bws 0.11%
Water vapor in the gas stream at saturation, proportion by volume Bws(sa 9 0.186
Determination of Gas Stream Molecular Weights
Percent CO, in gas stream by volume, dry basis %CO, _ l-}.S
Percent O, in gas stream by volume, dry basis %0, z I 5.5
Molecular weight of gas stream, wet basis, Ib/lb~-mole Ms 27.4
Determination of Gas Stream Velocity and Volumetric Flow Rates
. Average of square roots of gas stream velocity heads, Vin. Hzo - m 0.928
Static pressure of gas stream, in. H,O ' ' P -0.85
Absolute average gas stream temperature, °R Tg 591.1
Pitot tube assembly coefficient, dimensionless Cp o.84
Cross-sectional area of stack or duct, ftz As 17.10
Absolute pressure of gas stream, in. Hg P 29,93
Average gas stream velocity, ft/sec, \A 56.9
Actual volumetric flow rate of gas stream, acfm Q S8 o0
Dry volumetric flow rate of gas stream, standard conditions, dscfm N Qs( std) 42, 00
Determination of Particulate Emission Data

Total weight of particulate matter collected, mg m, 253.2
Total sampling time, min. . 8 9L,
Cross-~-sectional area of the nozzle, £t2 An 0.00034]
Particulate concentration, dry basis, standard conditions, gr/dsct ¢, 0.04817
Particulate mass rate, Ib/hr PMR 17.75
Percent of isokinetic sampling, % i R.6
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Run No. 3 Source Ao | Kiln MWt Secobbex Test Date “gfzgé;

DETERMINATION OF DRY STANDARD GAS SAMPLE VOLUME
(Method 5)

AH = __2.58 in. H,0, average pressure differential across the orifice meter
Poar s __ 2391 in. Hg, barometric pressure at the sampling’ site
Perd = __29.92 in, Hg, standard absolute‘pressure
Tm = 553.0 °R, absolute average dry gas meter temperature
Tstd = _ 527.7 °R, standard absolute temperature
Y = 1,.O6) dimensionless, dry gas meter calibration iaﬁtor
Voo = 82.590 dcf, volume of gas sample as measured by the dry gas meter
Vm(std) = Vm Y(I%gt:_l)( Pbar ; (AH/13.6) )
: m std
Vin(st 4 = BO. Q‘-L dscf, volume of gas sample, corrected to standard condition;

DETERMINATION OF MOISTURE CONTENT OF GAS STREAM
{Method 5)

21.85  in. Hg-ft>/°R-lb-mole, ideal gas constant

\
n

g()??
n

0.002201 Ib/ml, density of water

M., = __18.02 Ib/lb-mole, molecular weight of water
vlc = ‘363.4- mi, total volume of liquid collected in impingers and silica gel
- R
vw(std) - Vlc(ﬁy—"- (R Tstd )
v l:'std .
o Ve(std) = 1111 scf, volume of water vapor in gas sample, standard conditions
. B - Vw(std)
P WS V., -+ V
' m(std) w{std)
Bs = _0.176 proportion by volume, water vapor in the gas stream
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RunNo. _3  Source _No. | Kin Wet  Secrobber Test Date _n /i2/81

DETERMINATION OF THEORETICAL MOISTURE CONTENT AT SATURATED CONDITIONS
{Method 5)

In addition to the calculation of the moisture content of the gas stream from the
impinger analysis, a second calculation from the assumption of saturated conditions is
made whenever there is the probability that the gas stream is saturated or laden with

water droplets.

6.691 , water vapor constant for Antoine's vapor pressure equation

A =

B = 3144 , water vapor constant for Antoine's vapor pressure equation
C = 68.84 , water vapor constant for Antoine's vapor pressure eguation
Ts = 591.1 °R, absolute average gas stream temperature

Pg = -0,85  in. H,0, static pressure of gas stream

5 antilog 4 [A - (BAT, - C))]

ws{sat) pbar + (Pg/lB.é)

Bws(sat) = 0.18&  proporticn by volume, water vapor in gas stream at saturation
Bws(sat) shall be considered correct if this value is less than the value calculated from

the impinger analysis; accordirgly, Bws(sat) and the following values calculated for

shall be used in all subsequent calculations.

) and vlc’ based upon Bws(sat)’

vw(std

Bws(sat) Vm{std)

]

Y
w(std) I - Bys(sat)
vw(std) = A scf, volume of water vapor in gas sample, standard conditions,
not exceeding saturated gas stream conditions.
M P,
Vi = Vitsd) ( w)(a std )
Pw std
Vlc = PJZA mi, Volume of liquid collected in impingers and silica gel, not

exceeding saturated gas stream conditions.

[

\
RESOURCE
. / \CONSULTANTS

1




Run No. _3  Source _Nle Kiln Wt Scrvbber Test Date fl-[|2[§|

DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

(Method 3)

M = 44,01 lb/Ib-mole, molecular weight of CO

co, .01 | 2
Mg = 32.00 Ib/ib-mole, molecular weight of O,

2
MN2 or CO = 28.01 Ib/lb-mole, molecular weight of N, or CO
% C02 = 5(: 5 %, percent COZ in gas stream by volume, dry basis
%0, = S.5 %, percent O, in gas stream by volume, dry basis
%BN,+%CO, = 80.0 %, percent N, and CO in gas stream by volume, dry basis
My = 44,00 ®C02 | 32.00 %97 . 23,01 BNy + %CO
100 100 160
My = 253 Ib/lb-mole, molecular weight of gas stream, dry basis
M, = My (1 - Bus) * MyBys
Ms = 27-4 " lb/Ib-mole, molecular weight of gas stream, wet basis
!

\
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Run Nao. K Source No. | Kiln et Sccobber Test Date Z"»ZE[

DETERMINATION OF GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATES

U
0o

O R
- I - )

{Method 2)

= _-0.55 in. H,0, static pressure of gas stream
= 85.49 ft/sec [(lb/lb-mole)(in. Hg)/(oR)(in. HZO)]”, pitot tube constant

= 0. 84 dimensionless, pitot tube assembly coefficient

VO p = _0.928 \/in. H,O, average of square roots of gas stream velocity heads
Ts

= 5911 °R, absolute average gas stream temperature

= 17,10 ftz, cross-sectional area of stack or duct

]
-+
)

1]

L]

(60 sec/min) Agve

ESOURCE
ONSULTANTS

2993 in, Hg, absolute gas stream pressure
VA— | vV ’s
K. C
pp P Y PM,

56.9 _  ft/sec, average gas stream velocity

_58,.‘:@_‘:2. acfm, actual volumetric flow rate of gas stream
T P
i td s
(60 sec/min) (1-B_ ) A_v (_3_)(_____)
ws S8 Ts l:,std

ﬁ,soo dscfm, dry volumetric flow rate of gas stream, standard conditions




Run No. 3 Source  No. | Wiln  Wet  Secrubber Test Date 1.[,1[,31

Determination of Particulate Emission Data {Method 5)

m = _253.2 mg, total weight of particulate matter collected
e = S6 min, total sampling time
A, = 0.00034] ftz, cross-sectional area of the nozzle
K, = 0.002669 in. Hg-tt>/mi-°R
¢ = (0.01543 gr/mg)(mnlvm(std))
C, = _0.048 gr/dscf, particulate concentration, dry basis, standard conditions
PMR = (60 min/hr)(0.0001428 lb/gr) Cg Qs(std)
- PMR = {118 lb/hr, particulate mass rate
! - 100 Te[Ky Vie #0V YIT V(B v aH/13.6)]
‘ (60 sec/min) 6 A Ps' An
i = _98.6 %, .percent of isokinetic sampling
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LABORATORY ANALYSIS

client X Source 2 1. \Wet Scrubber
pate A '/" Zﬁl Run No. 2 ‘ Sample Rox No. K1
MOISTURE CONDENSATE
{mpinger No. 1. Dejonized H20 | 2. Diomined H:0l 3. Doy 4.5 licaGel
Y cross_Volume, ml or g 322 |47 4 271.5
rare Volume, m! or g | 0O | 0O (8] 250.0
Jal=
|'vet Volume, ml or g 2272 #1 o 215
NeL
JP_t_al Moisture Condensate Collected: '2945 mi
PARTICULATE COLLECTED
~ Component Glass-Fiber Acetone Acetone Impinger Impinger
. Filter Rinse Blank Condensate Blank
[i.p._No. 2224 202 I8
Yolume, ml 460 250
cross Weight, g 0.9481 102.8422 L1923
|Gross Weight, g 0.94—8‘ !02.§4Q| 9).4923
Averape Gross, g 0.948! 107. 8444 S1.1923
Tare Weight, g _(_)_.‘7364' 102.7395 91,194
ilResidue, g 0.0011
:|Net Weight, g o211 0.1009 §.0000
Residue in Acetone Rinse: (0.0009 g blank) ( #t0 mi rinse) = i 00011 g
( 7250 ml blank)
lllowable Rinse Residue:{0.0000! of acetone weight){(0.7857 g/ml)(4b°ml rinse)z 6.00% 8
Residue in Impinger Condensate: ( | g blank){( ml condensate) = = g
[{ m] blank)
r"ti?,ar_ticulate Collected (excluding impinger catch): O.jl’)_h g |
Particulate Collected (including impinger catch): g

The particulate collected in each component was weighed to a constant weight, meaning a
Hitference of no more than 0.5 mg or | percent of total weight less tare weight, whichever
% greater, between two consecutive weighings, with no less than 6 hours of dessication
}'lme between weighings.

X _ : N
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APPENDIX B
EQUIPMENT CALIBRATIONS
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TYPE S PITOT TUBE ASSEMBLY CALIBRATION

IDENTIFICATION 5$-1 CALIBRATED BY
LENGTH __ 5 f4. DATE __ 4/23/80
P, = 0.544  in. D, = 0.375  in.
Py = 0.544 in, Y = 2.5 °
Pa.n™ 1.088 in. 8 = 0.5 °
O = 2.0  °(<10% B = LD °(<5%
G, = 4.0 °(<10% B, = 0.5  °(<5%

2P, psinY = 0.04T in.(<0.125 in.)

W=P, o sinf = 0.009 in.(<0.03] in.)
+B =

1.05D, = 0.394 $P<15D = _0.562

0.188 in. £ Dt £ 0.375 in.

Distance between pitot tube and sampling nozzle 2 0.75 in.
Distance between pitot tube and thermocouple 2 0.75 in.

In accordance with 40 CFR Part 60, Appendix A, Method 2, Calibration Paragraph 4.1,
the pitot. tube assembly is assigned a coefficient of 0.834.
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TEMPCRATURE CAUGLE CALIBRATIONS

'/_ Test Average Gauge Reference
i Temperature Run(s) Temperature Reading Reading
. Gauge No. Used During Test (Calibration) {Calibration) Difference
| I ns 5 0
Impinger 2 t 52 _ 15 15 o)
Outlet 3 15 15 0
(Pretest) 4 2,3 51 T4 7% -1
5 74 5 -1
1| 1,2,3 99 7% 3 0
Meter Inlet 2 5 T5 0
* (Pretest) 3
1] 12,3 82 15 75 0
Meter Outlet 2 15 15 0
{Pretest) 3 :
1 2 265 250 250 o
Filter 2 250 250 o
Heating 3 250 250 o
System 4 3 25 250 250 0
(Pretest) 5 ! 265 250 250 o
6 250 250 0
In-Stack 5-11 1,2,3 | |38 |‘;LD “1‘0 °
(Post Test)
’retest Calibrations by _M_ Title Rl Ctel Spes ' Date™__10/ 39[&[

Post Test Calibrations by __%(L%,é@&_ Title " Date __ iy 8i

3arometer Calibration by Sygam { E;!QQ Title " Date

sompany T

Test Team Chief

E

source No. 1 iln Wet Scrubber
Test Date “1/ { ?-,ZBI
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CONSULTANTS n




APPENDIX C
STATEMENT OF PROCESS WEIGHT RATE DATA
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Statement of Process Weight Rate Data

On November 12, 1981, during the course of the source testing program conducted on the
No. 1 wet scrubber, the process weight rate data was recorded for the purpose of
calculating the allowable particulate emission rate. The weights of coal fired and raw
clay fed to the kiln were totalized over known periods encompassing the source test.
Coal was fired at an average rate of 1.8 tons per hour; raw clay was fed at an average
rate of 31.0 tons per hour. The average total process weight rate during the testing
period was 32.8 tons per hour.

TOMBIGBEE LIGHTWEIGHT AGGREGATE CORP.
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mes Colburn, Vice President
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SAMPLE CHAIN OF CUSTODY

Plant Tombighee L; - A ate Corpofation /b,\.,J, Kiln Vel S ouhb.
Date Sampled e 1‘1’1481 Test Number N 2 Deguhif

- . Run Number(s) R

Sample Recovery

Container Code Description
Lo._,]aL?.o'z‘sl L Runt £ ; ‘nage te
5‘ € 201y , Ron 2 " . *
L.aj# 102319 , Ron 3 ® - !

Person Engaged in Sample Recovery

Signature C\‘@-&@aﬂp

b ¢
Title ol . Céel S,‘OaL

Location at which Recovery was done on-<i1te

Date and time of Recovery It / .11/31

Sample(s) Recipient, Upon Recovery if not Recovery Person

Signature

Title

Date and Time of Receipt

Laboratory Person Receiving Sampl
Signature ( 2420

Title | plt. Chel, Spec.

‘Date and Time of Receipt “/ [1[5, 2300 _CST

Sample Storage in |al)

Analysis
Date and Time Signature of
Container Code -~  Method of Analysis of Analysis : Analyst

¢ 202 Nethed S o n!ﬂ-m/BI
¢ 1 Method S \ - '

_(—_ﬁ__ZQ_ZJ_ |
M Methed 5 w [13-0/81 3




v

g N

* $DRAFT/WP |
1 d3006-4/971130

B’yﬁ Jlo7img - B

Rer 12 (pe-41)

¢ 03/30/92 1 ' i N

Emission Test Report
Review Checklist

Reviewer: 7 )‘L/MNJMW
Review Date: /17 50~
I
A. Background Information
Location: Leomnssrov, A

2. Source category: ftswrac T fespeore

3. Test date: /74%/5/

4. Test sponsor: FPeAnT

5. Testing contractor: Resovr ce (snseiary, Iac

6. Purpose of test: Coxpg 1Ay &

7. Pollutants measured

(M) PM-10 CO S0, NO, voc Pb
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.

- Emissions tested "
Test ID |Process Process ID Uncontrolled Conh'oll/ed APCD (controlled emissions only)

/

ke Neo / A v WET Scre i
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B. Prcocess Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system 1s 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.) )

3w glay in the rotary kiln were drafted through a

TEIT AT

primary multiclone collector arc! =z F

ulier zompressed air atomizing scrubber system. |

Testing was conducted in the cyclonic seuarator stack, which included a rectangular grid
of flow straightening vanes. '

A We
Ly | MULTIC VB — > | SxeuBBet

i

I Provuer
!

]
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Process ID |Feedstock materials Products factor

QAC cHy - b A CLry F |

Basis for activity  |F/P ||

Basgis for data:

(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.

Process ID (Capacity |Units Test run |Process rate Units

1 ¥ O (cuy) Yons JHE (.. |11 8 yous/wi oa)
2 V4 ‘ Yy
3 / ' y
4
1
2
3
4
| 1
2
3
4
1
2
3
4 Ao Sv—

Basis for data: APpen Dy C
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C. Air Pollution Control Sygstems Tested

1. PFor each air pollution control system pollution control

system identified in A.8, note the following

ID Type of APCD Manufacturer

Model No.

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 systems describe capture
techniques as well as the removal techniques (use a

separate page if necessary)
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Using the attached parameter list for guidance complete

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

Readings
APCD ID Parameter Units Run 1 Run 2 Run 3 Run 4
PhEsEiRg, Neees M0 Y Y Y

Type of LG cafeem | 00085 | 0.0085 | 5.0085
APCD: 7
Type of
APCD:

|
Type of
APCD:

i
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D. Sampling and Analysis Methods

1.

Complete the following table

Reference/

conditional | Deviations
Test location Pollutant S & A method method noted
/ P S AN | N
278 Ongat N YhY
Y/N Y/N
Y/N Y/N
Y/N Y/N
1 Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
i 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
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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.

pecause of the potential for the existence of cyclonic flow in the cyclonic separato::
stack, the pitot tube rotational angles were determined at each point by the null
technique of Method | to verify the extent of cyclonic flow. As a result of the
installation of a rectangular grid of flow straightening vanes, the rotational angles at all
points were measured to be less than 10 degrees from parailel flow relative to the stack
wall, indicating suitable conditions for conducting a source test. However, the short
downstream length of stack from the vane outlet to the sampling ports may not have
allowed the flow profile to stabilize resulting in a less than ideal sampling site.

Because of the high moisture content of the gas stream, the pitot lines were routinely

purged to eliminate plugging from condensed moisture.
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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
Test ID | Parameter Units Run 1 Run 2 Run 3 Run 4

Stack temperature s /28 Y 138
Moisture A /2.3 12:2 £2:4
Oxygen
Volumetric flow, actual < efrn i) %7 @0 <EYOD
Volumetric flow, standard ] R Y00 /705 psoQ
Percent isokinetic Q.7 7. IE. {
Pollutant concentration:

777 F/hF |00 | 0ofeg | 4.8y

(o, o . 75 X

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:
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Tabulate pollutant mass flux

rates

Mass flux rates

Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4
o 1B/ke /€ 1814 VT
Caz IVL% /3/573 /2737 3 185
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3.

/24
16.90 /s, > = -0, L2 Mihs
/e./b/ax = 0.59 Mo
/728 /53) = 0.57  /sfhn
Avsrter = 0.5

‘o,
/3053 /3) = Y2V Is few
(29%7/3) = 97

138¢/3; = y2$

e Y2z

Present example emission factor calculations below.
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4. Tabulate emission factors

Process

Pollutant

Units

Average emission factor

Uncontrolled Controlled

P (R

fs o

8.5

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 absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (medla)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough






