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environmental enginecrs and «entists

November 19, 1981.

Mr. Clem Blackburn

Tombigbee Lightweight Aggregate Corp.
P. O. Drawer V

Livingston, AL 4410}

Dear Clem:

The enclosed report presents the results of the particulate emission source test
conducted November 11, 1981 on the Fuller wet scrubber controlling emissions from the
No. 2 rotary kiln. The test results indicate that the average particulate mass rate of the
. three test runs was 32.5 pounds per hour. The allowable emission rate based on the
Alabama Air Pollution Control Rules and Regulations is 43.1 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.

Sincerely,

RESOURCE CONSULTANTS, INC.

J. R. Reehl

J Pollution Contro pecizlist

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

JRR:BRN/jd
‘ enclosure

PQ. Box 498 + Two Marylend Farms + Suite 340 » Brentwood, Tennessese 37027 - 65615-373-5040
B tervesses CorpoOrBTON
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INTRODUCTION

This report presents the results of the particulate emission source test conducted
November [1, 1981, on the wet scrubber system controlling emissions from the No. 2
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 resuits ate
to be used to determine compliance with the Rules and Regulations of the Alabama Air
Pollution Control Commission.

Exhaust gases from the processing of raw clay in the rotary kiln were drafted directly

. S p— e —— b St e =2 e Sy A s o s ¢

from_the kiln to a Fuller_compressed. aic_atomizing scrubber_system. Testing was

o —————— N~ * - o

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 70-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 pr;ocess 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

kiln wet scrubber are presented in the following table:

Sampling Period
(CST)

Gas Séream Temperature
(°F)

Moisture Content
(% by Volume)

Gas Stream Velocity
(ft/sec)

Volumetric Flow Rate
{acim)

Yolumetric Flow Rate
(dscfm)

Particulate Concentration
(gr/dsct)

Particulate Mass Rate
(Ib/hr)

Process Weight Rate
{tons/hr)

Allowable Emission Rate
{1b/hr)

Isokinetic Rate

(%)

The amount of particulate matter collected during ea
differentiated with respect to the point of collect

Run !

0838-1035
136
17.2
42.3
© 67,800

49,300
0.0779

33.25

97 .2

follows:
Particuléte Collected
in Probe and Front Half
Run of Filter Holder
No. {mg [/ % of total)
1 75.9 [ 25%
2 76.0 [ 29%
3 100.9 / 32%
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Run 2

1350-1543
133
17.8
43.1
69,100
50,300
0.0690

29.74

95.5

Particulate
Collected
on Filter

Run 3

1648-1834
139
13.4
44,3
71,100
51,200
0.07384

34.#3

97.3

{mg / % of total)

225.6 [ 75%
189.1 / 71%
211.7 [/ 68%

The results of the series of three test runs conducted November 11, 1981, on the No. 2

Average

138
17.8
43.2

69,300

'

i

L5, 0 -tpncay
v2.6 EXEEP

43.1

ch test run may be gravimetrically
jon within the sampling train as

Total

Particulate
Collected

(me)
301.5
265.1
312.6




Because of the potential 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 ! 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 parallel 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.

During the testing program, the No. 2 kiln was operating at an average process weight
rate of 42.6 tons per hour. As directed in Section 4.4.2 of the Alabama Air Pollution
Contro! Commission Rules and Regulations, particulate matter shall not be emitted from
this source in excess of 43.1 pounds per hour based on the indicated process weight rate

as calculated by the equation:

E = (55.00p% 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 32.5 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-Smith
impingers (all, except No. 2, modified by removal of the impinger shield} charged in the

following manner:

Impinger No. 1 - 100 ml deionized water
Impinger No. 2 - 100 ml deionized water
Impinger No. 3 -~ Dry

Impinger No. 4 - 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 lnches from Stack Wall
Point Inches Point Inches
1 1.0 i3 42.1
2 2.3 14 47 .4
3 3.9 15 51.0
4 5.5 16 53.9
3 7.3 17 56.4
6 9.2 18 58.7
7 11.3 19 60.8
8 13.6 20 62.7
9 16.1 21 64.5
10 19.0 22 66.1
11 22.6 23 67.7
12 27.9 24 63.0
il Stack Outlet
° L 5"Sampling Ports

=

A 0
140"

Separator Outlet

Section A-A

Location of Sampling Ports and Traverse Points
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No. 2 Kiln Wet Scrubber System

Tombigbee Lightweight Aggregate Corporation

Livingston, Alabama
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NOMENCLATURE

Cross-sectional area of stack or duct, 112

A =

A: = Cross-sectional area of the nozzile, 112

Bws = Water vapor in the gas stream, proportion by volume

Bws(sat) = Water vapor in the gas stream at saturation, proportion by volume

Cp = Pitot tube assembly coefficient, dimensionless

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

Cg; = Particulate concentration including non-filterable condensable fraction, gr/dsct

I = Percent of isokinetic sampling, %

Kp = Pitot tube constant, 85.49 ft/sec [(lb/Ib-mole)(in. Hg)/(°R) (in. HZO)]H

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

L, = hdividuqlt!)leakage rate observed during the leak check conducted prior
to the "i " component change (i=1, 2, 3...n), cim

Lp = Leakage rate observed during the post-test leak check, cim

= Molecular weight of CO,, 44.01 Ib/lb-mole
= Molecular weight of gas stream, dry basis, lb/lb-mole

0
O

= Total weight of particulate collected, mg

= Particulate collected including non-filterable condensable fraction, mg
= Molecular weight of N, or CO, 23.0l Ib/Ib-mole

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

ni

I - - -
z a.
9
O
O

:)2 = Molecular weight of gas stream, wet basis, ib/lb-mole

w = Molecular weight of water, 18.02 lb/lb-mole

bar = Barometric pressure at the sampling site, in. Hg
Pg = Static pressure of gas stream, in. H,O
P = Absolute pressure of gas stream, in. Hg

std = Standard absolute pressure, 29.92 in. .Hg
PMR = Particulate mass rate, Ib/hr
PMRi = Particulate mass rate, including non-filterable condensable fraction, Ib/he
Q = Actual volumetric flow rate of gas stream, acim
Qs(stg) = Dry volumetric flow rate of gas stream, standard conditions, dscfm
= Ideal gas constant, 21.33 in, Hg-ft3/° R-Ib-mole

tn = Average dry gas meter temperature, °F
Tm = Absolute average dry gas meter temperature, °R
t, = Average gas stream temperature, °F

]
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NOMENCLATURE {Continued)

T, = Absolute average gas stream temperature, °r
Tstd = Standard absclute temperature, 527.7°R
Yie = Total volume of liquid collected in impingers and silica gel, ml
Vo = 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. H,O
Ap = Velocity head of gas stream, in. H,0
{Ep— = Average of square roots of gas stream velocity heads, \/'m. H20
%CO = Percent CO in gas stream by volume, dry basis, %
%CO, = Percent CO, in gas stream by volume, dry basis, %
%N2 = Percent N2 in gas stream by volume, dry basis, %
%02 = Percent O2 in gas stream by volume, dry basis, %
pw = Density of water, Ib/ml
] = Total sampling time, min
61 = Sampling t@me interval, from beginning of run until the first component
change, min
91 = Sampling time interval, between two successive component changes,
beginning with the interval between the first and second changes, min
e = Sampling time interval, from the final (nth) component change
P until the end of the sampling run, min
RESOURCE

CONSULTANTS -7-

o TS AR f G

=




MLIVIE Pue 133 BUD |FINIWLONALS njeuniid {i2

SALNY.LINASNOD . ) stdnocoutsmy] (02
32HNOSIE ONINdNYS OILININOSI ¥od a3sn | 101k (6!

M NIVHL ONITdWYS S it
.._ |  matain

and (el

dwng wnnaop {1
0 {21

€1 sajop (snfpy #oud w3 (11
sapA 1sn{py moyd sunod (Ol

a ebog WIMIDA (6
p0D pP2AMquN {8

sajop 08D {2

niewoutsml (9
(Wwug-8nqueeig) webdudun (G
myLd siomAuind (¥
*SETR_.:O P2y (&

. ssodig wopld (2

12 21 Gl

/) S 4 1

- . ..._I - .. .w. squig (i
RPN /
. _ e v
| | | | 1™
_ _ o NM\\- L] m_HW
FTI — L SR N, W 5y r 2 %_




APPENDIX A
CALCULATIONS, LABORATORY AND FIELD DATA
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SUMMARY OF PARTICULATE EMISSIONS SOURCE TEST DATA

-Cempany :l_m-nh'.c}heq -Lisb\tmeisi\t Assfef}a‘l’e. Test Date I /{1/81
Source _LJ_&Q Kiln  Wet  Scrobber Run No. |
Determination of Dry Standard Gas Sample Volume
Average pressure differential across the orifice meter, in. H,O AR 1.40
Barometric pressure at the sampling site, in. Hg Poar 30.02
Absolute average dry gas meter temperature, °R T 521
Dry gas meter calibration factor, dimensionless Y 1,00
Volume of gas sample as measured by the dry gas meter, dcf Vin 59,321
Volume of gas sample, corrected to standard conditions, dscf v m(std) 5913
Determination of Moisture Content of Gas Stream :
Total volume of liquid collected in impingers and silica gel, mi Vie 263.8
Volume of water vapor in gas sample, standard conditions, scf Vw(st d) 12.42
Water vapor in the gas stream, proportion by volume Bys 0,112
Water vapor in the gas stream at saturation, proportion by volume Bws(sat) 0.116
Determination of Gas Stream Molecular Weights
Percent CO, in gas stream by volume, dry basis %CO, 4.5
Percent O, in gas stream by volume, dry basis - %0, ‘15.5)
Molecular weight of gas stream, wet basis, Ib/Ib-mole - M, 2H

Determination of Gas Stream Velocity and Volumetric Flow Rates

Average of square roots of gas stream velocity heads, 7V in. H.,O \/Ap 0,69
& q 2

Static pressure of gas stream, in. H20 . Pg -0.50
Absolute average gas stream temperature, °R ‘l's 598.&
Pitot tube assembly coefficient, dimensionless Cp O.Qi
Cross-sectional area of stack or duct, £12 A 26.13
Absolute pressure of gas stream, in. Hg P, . 23.58
Average gas stream velocity, ft/sec. v, 42.3
Actual volumetric flow rate of gas stream, acim Q & 1,800
Dry volumetric flow rate of gas stream, standard conditions, dscfm Qs(st d) 49 Roo
Determination of Particulate Emission Data
Total weight of particulate matter collected, mg m, 201.9
Total sampling time, min. 8 Y
Cross-sectiona! area of the nozzle, ftz ' An 0.00035_&{
Particulate concentration, dry basis, standard conditions, gr/dsct <, 0.0119
Particulate mass rate, Ib/hr PMR _ 33.235
Percent of isokinetic sampling, % 1 7.2

\
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Run No.

| Source l*&o. 2 Win Wt Cercvbbevr Test Date 1t /¢y
DETERMINATION OF DRY STANDARD GAS SAMPLE YOLUME
(Method 5)
E AH = {40 in. HZO’ average pressure differential across the orifice meter
Ppar = _ 302 in. Hg, barometric pressure at the sampling site
! Ped = __29.92 in. Hg, standard absolute pressure
Th = __ 5271 °R, absolute average dry gas meter temperature
std = 527.7 °R, standard absolute temperature
Y = 1.00 dimensionless, dry gas meter calibration factor
Vo, = 89227  dcf, volume of gas sample as measured by the dry gas meter
- T + (AH/13.6)
Voisy = Vi Y( ;td)( bar * )
' m std
Von(std) = $9.13 dscf, volume of gas sample, corrected to standard conditions
DETERMINATION OF MOISTURE CONTENT OF GAS STREAM
(Method 5)
R = 21.85 in. Hg—ft3 [°R-lb-mole, ideal gas constant
R W = 0.002201 Ib/ml, density of water
M, = __18.02 Ib/lb-mole, mojecular weight of water
Vie = 2638 mi, total volume of liquid collected in impingers and silica gel
- R
vw(std) - Vlc(&-ﬂ (R Tsid )
v l:‘std
Vw( std) = (2.42 scf, volume of water vapor in gas sample, standard conditions
BWS = vw(std)
v + Y
m(std) w(std)
Bws = _0.172 proportion by volume, water vapor in the gas stream
l\
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Run No. 1 Squrce No.2 Kiln W t Sccobbee Test Date 1t/ /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.

A = 6.69]1 , water vapor constant for Antoine's vapor pressure equation
!

B = 3144 , water vapor constant for Antoine's vapor pressure equation
i C = 68.84 , water vapor constant for Antoine's vapor pressure equation

T, = 898.6 °R, absolute average gas stream temperature

Pg = —~0.50 in. HZO’ static pressure of gas stream

antilog, [A - (BAT_ - C))]

B )* 7P IR

ws(sat bar * g/ 13

Bws( sat) ° 0.1 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

the impinger analysis; accordingly, Bw s(sat) and the following values calculated for
VW(s td) and vlc’ based upon Bws(sat)' shall be used in all subsequent calculations.

v Bus(sat) Ym(std)
wistd) -~ 1 -B

ws(sat)

QZA sct, volume of water vapor in gas sample, standard conditions,
not exceeding saturated gas stream conditions.

Y = std
Yo ()
: P W std

vw(std)

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

i
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Run No. 1 Source MoLQ Wiln Welk  Scrubber  Test Date _it /4

! DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

L (Method 3)

i

% MCOZ = 44.01 Ib/Ib-mole, molecular weight of CO,

i MO2 = 32.00 Ib/ib-mole, molecular weight of 02

|

! MN2 or CO 28.01 Ib/lb-mole, molecular weight of N, or CO

; CO:z = l_-LS %, percent CCJ2 in gas stream by volume, dry basis

| 9602 = (5.5 %, percent O, in gas stream by volume, dry basis

f 96N2+96C02 = 80.0 %, percent N2 and CO in gas stream by volume, dry basis
My - w01 %S9 432,00 %92, 28,01 XNy * ®CO

: 100 100 - 100
Md = 1293 Ib/lb-mole, molecular weight of gas stream, dry basis
M, = My (L =By ) + MBS
M = ’2'],-& Ib/lb-mole, molecular weight of gas stream, wet basis

\
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Run No. l Source Na 2 H.‘ln \We t %g,;bbo_r Test Date H[uf&

DETERMINATION OF GAS STREAM VELOCITY AND YOLUMETRIC FLOW RATES

(Method 2)

Pg = =0.50 in. H,0, static pressure of gas stream
KP = _ 85.49  ft/sec [(lb/lb-mole)(in.' Hg)/(°R) (in. HZO)]”, pitot tube constant
CP = 0.85‘: c.ﬁmensionless, pitot tube assembly coefficient
\/BT = __0.691 m average of square roots of gas stream veloFity heads
T, = _595.6 °R, absolute average gas stream temperature
A s = 2613 itz, cross-sectional area of stack or duct

P
ps - 1_3_5— * pb.':lr
P = 2998 _ in. Hg, absolute gas stream pressure

<
"

' [T
]
. KoCp Vap B

42.3 ft/sec, average gas stream velocity

-
"

Qg = (60 sec/min) A v,
Q, = 61800  acim, actual volumetric flow rate of gas stream
Qs(std) = (60 sec/min) “'Bws) Asvs(z'lf_td_)(?"fi—)
s std
Qs( std) ° __‘-E*B_C& dscfm, dry volumetric flow rate of gas stream, standard conditions

]
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Run No. { Source No. 2 K‘.(n wet  Secobber Test Date 11/11 /8]

Determination of Particulate Emission Data (Method 5)

my = _ 2018 mg, total weight of particulate matter collected
8 = o4 min, total sampling time
A = 0.000344 ftz, cross-sectional area of the nozzle
K, - 0.002669 in. Hg-fr’/mi-°R
¢ = (0.01543 gr/mg)(mnlvm(std))
¢, = _0.0719 gr/dscf, particulate concentration, dry basis, standard conditions
PMR = (60 min/hr)(0.0001428 Ib/gr) c, Qs (std)
PMR = 33725  Ib/hr, particulate mass rate
! = 100 Ts[Kl Vie +*(Ven Y/T) (Ppget AHIl3.6)]
(60 sec/min) & v, P A
1 = 972 _ %, percent of isokinetic sampling
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LAROEATOKYT /Aol o
pent f i ¢ ' Source # | KdL et Scrub};g(‘
"-,_ﬂc n/i2 /8! Run No. L Sample Rox No. 5
? 7

MOISTURE CONDENSATE

jp—
ppinger No. ] Deinined HeO | 2. Deionized HiO 3.5\% 4. Silicy Gel
ross_Yolume, ml or g 358 13 7 Q'T‘LTS
PLELE oyo ]
are Volume, ml or g (0o {00 o) 250.0
are ¥
«t Volume, ml or g AS§ &3 7 w5
/-—-— .
o
otal Moisture Condensate Collected: 295 m
gu——— s

PARTICULATE COLLECTED
~ Component Glass-Fiber Acetone Acetone Imi:"mger Impinger

: Filter Rinse Blank Condensate Blank

.D. No. 2278 68 (89
iolume, ml 3290 250
;ross Weight, g 0.9?.“'5 89.877( 91.1923
sross Weight, g 0.92 : £9.8111 91.1923
iverage Gross, g 0.9244- £9.871 94, 1923
are Weight, g 0. 1362 g9.8401 9\.I9I‘L
lesidue, g 0.00H('
Vet Weight, g 0.\882 0.0356 0.0009
kesidue in Acetone Rinse: (0.0009 g blank) ( 390 m] rinse) = _ 0.00EL g

(" 250 ml blank)
{lowable Rinse Residue:(0.00001 of acetone weight)(0.7857 g/ml1)(3%0mi rinse)= 0.003| g

Residue in Impinger Condensate: ( g blank)( mi _condensate) = g
{ ml blank)

Jarticulate Collected (excluding impinger catch): 0.2228 &

Particulate Collected {including impinger catch): . g

The particulate collected in each component was weighed to a constant weight, meaning a
fifference of no more than 0.5 mg or 1 percent of total weight less tare weight, whichever
s greater, between two consecutive weighings, with no less than 6 hours of dessication

ime between we:ghmgs.

‘-Ommems.
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Statement of Process Weight Rate Data

On November 11, 1981, during the course of the source testing program conducted on the
No. 2 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 2,6 tons per hour; raw clay was fed at an average
rate of 40.0 tons per hour. The average total process weight rate during the testing
period was 42.6 tons per hour.

TOMBIGBEE LIGHTWEIGHT AGGREGATE CORP.

; Tl nea C%Jé,(g-’.w

James Colburn, Vice President
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SAMPLE CHAIN OF CUSTODY

Plant ‘Tonb;aheo_ Llebruq.ab‘j Aggggaatr_ Coepotation / MNo. 2 Kila Wel Scyobber
Date Sampled w/ag /8L Test Number
i 7 R

Run Number(s) 1 2.3
1

Sample Recovery

Container Code Description
_L%iqoms , Runl £ X inaec te
beg® 70179 | Run2 " . :
%i‘lo‘!.’p_r Lon 3 | " a “
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Run No.

bar

std

-1 4 U "o

std

< =<

m{std)

Vrn(std)

<Z£‘DPU

Vw(std)

vw(std)

ws

B
ws

2 Source

(\\o.’l Kiln  Wet  Scrobber Test Date 1 /i /81

DETERMINATION OF DRY STANDARD GAS SAMPLE VOLUME

(Method 5)

1.4‘(: in. HZO’ average pressure differential across the orifice meter

20.02 in. Hg, barometric pressure at the sampling site

.00

in. Hg, standard absolute pressure
°R, absolute average dry gas meter temperature
°R, standard absolute temperature

dimensionless, dry gas meter calibration factor

61.209  dcf, volume of gas sample as measured b-y the dry gas meter

v v/ Tsta\/ Ppar * (AH/13.6)
m T, P .

H

m std

§9.30  dscf, volume of gas sample, corrected to standard conditions

DETERMINATION OF MOISTURE CONTENT OF GAS STREAM
(Method 5)

21.85 in. Hg-ft3/° R-lb-mole, ideal gas constant
0.002201  Ib/ml, density of water

18.02 Ib/lb-mole, molecular weight of water

272.5  ml, total volume of liquid collected in impingers and silica gel

R
Vlc(M—w (R Tstd )
v Pstd :

12.83 scf, volume of water vapor in gas' sample, standard conditions

Vw(std)

vm(std) + vw(std)

00'16
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Run No. _“2 _ Source Qo.?, Kiln et Seesbber Test Date_:_:@_[&]_

© 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
3144, water vapor constant for Antoine's vapor pressure equation
63.84 , water vapor constant for Antoine's vapor pressure equation

= 591.1 °R, absolute average gas stream temperature
—~0.80_ in. H,O, static pressure of gas stream

0O ® »
] "

T -
n

antilog o [A - (B/(T, - ©))]
Bustsat) = Poa *+ (Pg/136)

B 0.184 _ proportion by volume, water vapor in gas stream at saturation

ws(sat)
shall be considered correct if this value is less than the value calculated from

Bws(sat)
and the following values calculated for

the impinger analysis; accordingly, B o 4
Vi(std) 314 Vjr based upon By (., shall be used in all subsequent calculations.

V. _ Bws(sat) vm(std)
wistd) -~ 1 -B

ws(sat)

Y = h‘[g scf, volume of water vapor in gas sample, standard conditions
w(std) not' exceeding saturated gas stream conditions, ,

_ M P

Yie = Vi(std) (_____w)(___R -Ftd )

P w std

vlc = N /A ml, Volume of liquid collected in impingers and silica' gel, not
exceeding saturated gas stream conditions.
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Run No. 2 Source No?2 Kiln wet  Sceubber Test Date 11 /1t /81

DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

(Method 3)

M(:O2 = 44.01 Ib/lb-mole, molecular weight of CO,

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, = I_-L.S %, percent CO, in gas stream by volume, dry basis
9602 = /@,5 %, percent 0..2 in gas stream by volume, dry basis
%N2+96C02 = g0.0 %, percent N2 and CO in gas stream by volume, dry basis
My - 44,01 €O | 32.00 92 4 28.01 BNy + %CO

100 100 100

My = 7293 b/ib-mole, molecular weight of gas stream, dry basis
M = My (1 B Bws) + M B
M = 1.3  Db/lb-mole, molecular weight of gas stream, wet basis
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Run No. 2 Source No. 2 Kiln _Wet  Secrubber Test Date 1« /1y

DETERMINATION OF GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATES

i

\
R
c

(Method 2)

PS = _~0.50 in. H,0, static pressure of gas stream
Kp = 85.49 ft/sec [(lb/lb-mole)(in. Hg)/(°R)(in. HZO)]”, pitot tube constant
Cp = 0.8'_4; dimensionless, pitot tube assembly coefficient
VA p = _0.10% \/ in. HZO’ average of square roots of gas stream velocity heads
T, = _ 5911 °R, absolute average gas stream temperature
A = 2613 ftz, cross-sectional area of stack or duct
e
P * 136 * Phar
P, = 72998 in. Hg, absolute gas stream pressure
A 1/ Ts
A = 1-23.[ ft/sec, average gas stream velocity
‘ Qs = (60 sec/min) Asvs
Qs = (9100  acfm, actual volumetric flow rate of gas stream
T P
. . std S
Qs(std) = (60 sec/min) (1-B_ ) As".'.( T )(P )
s std
Q = 0,200 dscfm, dry volumetric flow rate of gas stream, standard conditions
s(std) g
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Run No., 2 Source b\g, fz l{,‘]n ﬂg.\‘: Scfub et Test Date u[u['ﬁl

Determination of Particulate Emission Data (Method 5)

My = __26S.1 mg, total weight of particulate matter colilected
] = 9SG min, total sampling time

An = 0.000_’_7&5{. ftz, cross-sectional area of the nozzle

K = 0.002669 in. Hg-ft>/ml-°R

c = (0.01543 gr/mg)(mnlvm(std))

Ce = _0.0690 gr/dscf, particulate concentration, dry basis, standard conditions
PMR = (60 min/hr)(0.0001428 Ib/gr) Cg Qs(std)

PMR s ’_ZQ'[£ Ib/hr, particulate mass rate

1 100 To[Ky Vie +(V YIT (P, H/13.6)]

(60 sec/min) 8 Ve Ps _An

o
n

99.9 %, percent of isokinetic sampling
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LABORATORY ANALYSIS
1e0t  Tombs ' ' Source # 4 Wilw  Wet Seoobbey

" ate 1] /m /8.' Run No. 2 Sample RBox No. ]

MOISTURE CONDENSATE

apinger No. 1. Deiowired HiO! 2. Deianized H 3. Dy 4, Silica Gel

- — U

ross Volume, ml or g 384 143 G 212.1

sre Volume, ml or g |oo {00 o 260.0

¢t Volume, ml or g 284 4-:,_ 6 22.1

»tal Moisture Condensate Collected: 35587 ml

PARTICULATE COLLECTED

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

D. No. 2226 1544 189

slume, mi 2S5 250

ross Weight, g 0.9306 96.2399 9. 19273

ross Weight, g 0.9 90.2399 91.1923

verage Gross, g 0.93%06 90,2199 91.1923

are Weight, g 0.1358 90,1174 o1 1914

‘esidue, g 0.0013

#t Weight, g 0.1951 0,062 0.0009

tsidue in Acetone Rinse: (00009 g blank) ( 38§ mil rinse) = 00013 g

( 2850 ml blank)
llowable Rinse Residue:(0.0000! of acetone weight)(0.7857 g/mI)(3%S ml rinse)= 6.0029 g

tsidue in Impinger Condensate: ( g blank){ ml condensate} = g
{ ml blank)

rticulate Collected (excluding impinger catch): 0.2563 g

irticulate Collected {including impinger catch): g

e particulate collected in each component was weighed to a constant weight, meaning a
fference 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
Me between weighings.

imMments:
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SUMMARY OF PARTICULATE EMISSIONS SOURCE TEST DATA

Company : Liahtose, i Test Date L /u/&t
Source No. 2 il ek Scrubber Run No.
Determination of Dry Standard Gas Sample Volume

Average pressure differential across the orifice meter, in. H,O AH 1.51
Barometric pressure at the sampling site, in. Hg Pbar 20.02,
Absolute average dry gas meter temperature, °rR T 5480
Dry gas meter calibration factor, dimensionless Y 1.OO
Volume of gas sample as measured by the dry gas meter, dcf _ Ve 63,448
Volume of gas sample, corrected to standard conditions, dsci Vo (std) 61.50

Determination of Moisture Content of Gas Stream
Total volume of liquid colle ted in impingers and silica gel, ml SV 22 .S
Volume of water vapor in gas sample, standard conditions, scf Vw(std) 13.86
Water vapor in the gas stream, proportion by volume aws 0.18
Water vapor in the gas stream at saturation, proportion by volume Bws(sat) 0.192

Determination of Gas Stream Molecular Weights _
Percent CO, in gas stream by volume, dry basis %CO, g_L c |
Percent O, in gas stream by volume, dry basis ( l _(18.8 /_ D
Molecular weight of gas stream, wet basis, Ib/lb-mole M s 27.3

Determination of Gas Stream Velocity and Yolumetric Flow Rates
Average of square roots of gas stream velocity heads, \/ in. H20 '\f_- o121
Static pressure of gas stream, in. H20 ; Pg -0.50
Absolute average gas stream- temperature, °rR ‘!'s -__B398.9
Pitot tube assembly coefficient, dimensionless CP 0. Q_l_-[:
Cross-sectional area of stack or duct, itz As 26.13
Absolute pressure of gas stream, in. Hg P, _23.98
Average gas stream velocity, ft/sec. v . 3 _
Actual volumetric flow rate of gas stream, actm Q 11,100
Dry volumetric flow rate of gas stream, standard conditions, dscim Qs (std) S1,200
Determination of Particulate Emission Data -

Total weight of particulate matter collected, mg m_ 326
Total sampling tirme, min. - . 9 9
Cross-sectional area of the nozzle, itz An Q.Qﬁlﬂhu.
Particulate concentration, dry basis, standard conditions, gr/dsct Cq o.Qggx_.L
Particulate mass rate, Ib/hr PMR 34 :B
Percent of isokinetic sampling, % 1 913

)
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Run No. 3 Source No. 2 Kitn  Wet  Sceubber Test Date 1 /41 /8

- <4 T O

std

< =

Vin(std)

vm(std)

<g£‘om

vw(std)

Vw(std)

WS

B
ws

i

1]

1)

[}]

DETERMINATION OF DRY STANDARD GAS SAMPLE YOLUME

1.51
20.072
29.92

(Method 5)

in. HZO’ average pressure differential across the orifice meter
in. Hg, barometric pressure at the sampling site

in. Hg, standard absolute pressure

°R, absolute average dry gas meter temperature

°R, standard absolute temperature

dimensionless, dry gas meter calibration factor

dcf, volume of gas sample as measured by the dry gas meter

T
V_ Y[ “std
e
m

61.50

)( pbaL_: (AH/13.6) )
p:;*:d

dscf, volume of gas sample, corrected to standard conditions

.DETERMINATION OF MOISTURE CONTENT OF GAS STREAM

21.85
0.002201
18.02

' vlc(%)

{3.86

d

~(Method 5)

in. Hg-fr>/°R-lb-mole, ideal gas constant
Ib/ml, density of water
lb/lb-mole, molecular weight of water

ml, total volume of liquid collected in impingers and silica gel

(R Tstd )
P

std
scf, volume of water vapor in gas sample, standard conditions

Var(std)

vm(std)

0.18

\
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proportion by volume, water vapor in the gas stream




" Run No. 3 Source &o. 2 Kiln _\Wet Scrubber Test Date _1t fut /Bi

pETERMINATION 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 s 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 = €8.8 , water vapor constant for Antoine's vapor pressure eguation
T, = 598.9 OR, absolute average gas stream temperature

Pg = -0.50 in. H,0, static pressure of gas stream

antilog, [A - (B/(T_ - C))]

B s P

ws{sat) Poae * { g/13:
Bws( sat) = 0.192 _ proportion by volume, water vapor in gas stream at saturation
Bw s(sat) shall be considered correct if this value is less than the value calculated from

the impinger analysis; accordingly, Bws(sat) and the following values calculated for
Vw(s +d) and Vlc, based upon Bws(sat)’ shall be u;ed m all subseqqent qalculations.

BWS(S&‘I) Vm(_s;g)_

v =
w(std) I - Bys(sat)
vw(std) = Q{g ' scf, voiume of water vapor in gas sampl_e ’ standard conditions,
not exceeding saturated gas stream conditions.

N M P_,.

Vie = Valstd) (_______w )(———R -?td )
P w std

Vlc = b& ZA ml, Volume of liquid collected in impingers and silica gel, not

exceeding saturated gas stream conditions.

)
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RunNo. 3 Source No. 2 Wilw Wet Scrobber Test Date _1\ /11/B]|

DETERMINATION OF GAS STREAM MOLECULAR WEIGHTS

{Method 3)

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

co, —38.01 | 2
Mq = 32.00 Ib/lb-mole, molecular weight of O,

2
MN2 or CO = 28.01 b/lb-mole, molecular weight of N, or CO
% CO2 = 4'5 %, percent CO2 in gas stream by volume, dry basis
9602 = 15.8 ‘96, percent 02 in gas stream by volume, dry basis
%N, +%CO, = 80.0 %, percent N, and CO in gas stream by volume, dry basis
My = 4,01 €07 4 32.00 ¥O2 . 23.01 ®Np+ %CO
100 100 100

M d = 293 Ib/lb-mole, molecular weight of gas stream, dry basis
Mg =My (1 - Bws) * MBos
M = 273 - b/Ib-mole, molecular weight of gas stream, wet basis

3

N
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Run No. __ 3 Source Ao 2 WKiln Wet  Serobber  Test Date _w /i /81

DETERMINATION OF GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATES

]

Qs(std)

Qs(std)

it

-
-

P
= (60 sec/min) (l'Bws) Asvs(—;g_.)(!’ s)
S

(Method 2)

-0.50 in. HZO, static pressure of gas stream
85.49 ft/sec [(lb/lb-mole)(in. Hg)/(oR)(in. HZO)]’?, pitot tube constant

Q,gi dimensionless, pitot tube assembly coefficient
6,12 \fin. H,O, average of square roots of gas stream velocity heads

2
598.9 °R, absolute average gas stream temperature
6.13 ftz, cross-sectional area of stack or duct
e
3.6 * Fhar
29.98 in. Hg, absolute gas stream pressure

T
1 [ s
KoCp Vap B M,

H} ft/sec, average gas stream velocity

{60 sec/min) Asvs

75,100  acfm, actual volumetric flow rate of gas stream

T

std

= 51|j2,90 dscfm, dry volumetric flow rate of gas stream, standard conditions

\
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Run No. _ 3 Source l\ia. 2 Kiln Wet_ Serubber Test Date ﬂq.,ge:

‘Determination of Particulate Emission Data (Method 5}

m, ] 12.4  mg, total weight of particulate matter collected
8 = 56 min, total sampling time
An = 0.600:3&1-':. ftz, cross-sectional area of the nozzle
K, = 0.002669 in. Hg-tt>/ml-°R
¢ = (0.01543 gr/mg)(mnlvm(std))
cg = 0.078'_-{: gr/dscf, particulate concentration, dry basis, standard conditions
PMR = (60 min/hr)(0.0001428 Ib/gr) c Qg(std)
PMR = 3443 Ib/hr, particulate mass rate
: - 100 TelK| Vie #Vp YIT (P o+ sH/13.6)]
(60 sec/min) & v, P, A
1 = 9.3 %, pércent of isokinetic sampling
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Jient : 'Sbilgl.fbj éj}?meah Source # 1 Widn Wet  Sevobbev
~ate u/_.#gi un No. 3 Sample Rox No. 4

MOISTURE CONDENSATE

;Q?gger No. 1. Beipni ol 2. Deonired HzDl 3. Dy 4.SilcaGel

ross Volume, mi or g AL 168 766 ﬂg‘F
are Volume, ml or g 100 oo o 250.0
let_Volume, ml or g RLl 68 2 213.4

otal Moisture Condensate Collected: 34.3.4 m)

—

PARTICULATE COLLECTED

~ Component Glass-Fiber Acetone Acetone Impinger Impinger
- Filter Rinse Blank Condensate Blank
.D. No. 1221 18! (8%

‘olume, mi 298 250

ross Weight, g 0.9248 93,351 91,1923

ross Weight, g 0.9248 913.3511 _91.1923

werage Gross, g 0.9248 93.351 S1.{9273

are Weight, g 0.1331 91,293 9,190

lesidue, g Q.OOIJ— .

fet Weight, g 0.1911 0.062) ©.0009

lesidue in Acetone Rinse: (0.00n9 g blank) ( 23S m! rinse) = - 0.00 g

{ 2950 ml blank)
Ulowable Rinse Residue:(0.00001 of acetone weight)(0.7857 g/mi)(39§ ml rinse)= 0.0031 g

( g blank)( ml condensate) = g
{ ml blank) '

lesidue in Impinger Condensate:

O 7—532 g

larticulate Collected (excluding impinger catch):
Jarticulate Collected (including impinger catch):

The particulate collected in each component was weighed to a constant weight, meaning a
fifference of no more than 0.5 mg or 1 percent of total weight less tare weight, whichever
s greater, between two consecutive weighings,. with no less than 6 hours of dessication

time between weighings.
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SCHEMATIC OF STACK

~ 3 A A _50_-_01_
NOMOGRAPH YALUES _RUN NO BAROMETRIC PAESSURE
e C FACTOR ong__u,[u/&t____.__ SYATIC PRESSURE _ =50 cn.oss cecnon | 70
Tm__ AVG OP OPERATORS _KEEHLIM AMBIENT TEMPERATURE __L
w20 T METER BOX NO & PROBE LENGTH X0 . -
REFERENCE SAMPLE BOX NO { 3 _ PROBE LINEA __22 L———L—-
FILTER NO. ——pale & PORT LENGTH — 3 =t - 4 SAMPLING
[FINAL VOLUME 77228 | (MPINGER GAUGE NO "4 PORT DiaMETER 3T SITE
INITIAL VOLUMEﬁ;'aj.a‘_ STACK GAUGE NO. 11 METER SYSTEM LEAK-CHECK Q.0 +—
NET VOLUME ! PITOT COEFFICIENT {8 -i]. ORSAT LEAK-CHECK
. PROBE HEATER SETTING i SAMPLE BAG LEAK-CHECK Al PORT LOCATION
TRAVERSE SAMPLING STACK VELOCITY ORIFICE METER - | GAS GAS SAMPLE TEMP | SAMPLE | TEMP OF PUMP |a
POINT TIME TEMP. HEAD (QH) n. HO SAMPLE | AT DRY GAS METER BOX GAS LEAMMG | VACUUM
NUMBER (T *F - VOLUME | INLET  OUTLET TEMP. LASY GALGE
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e . : . L - & ' : 4 . N - -
Y. N s s S o : : sl
[ToTALl . N Ll e | et . . g
AVERAGE . . - Al ' 5 T .
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o .“HA s .. ' . . S - . - .
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FIELD DATA LOG

nant o Liaktoes 4 sounce ® 2 Wif, Lkt _ic_._ukﬁL_ AUN NO _3____
TRAVERSE SAMPLING STACK VELOCITY ORIFICE METER GAS GAS SAMPLE TEMF | SAMPLE | TEMP OF PUMP
POINT TIME TEMP HEAD {AHEIn H:O0 SAMPLE AT DRY GAS MLTER BOX GAS LEAVING | vaACUUM
NUMBER (Ts) *F VOLUME INLET OUTLET TEMP LAST GAUGE
CLOCK  SAMPLE (& Ps) { VO Psi | ACTUAL  DESIRED |ivm). 112 (T 1*F(Tm_ i°F °f HAPINGER * F i, Hg
S Y 48
f-1 0139 |0.52 .50 jre ) | & g0 |20 JL8 2.0
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1] (L l/vo lo.5g 1,10 |- 1383315 [ R |270 1 54 2.0
N S st l/~0 |o. 54 1. $ 37 t353i0ct | Bo |275]| 54 2.0
9 q% /qo |p.5o ks 13, d /0t | B 295 ] 54 2.0
10 § /vo |o.uw R e X - (37.91 10l | B [275] 559 2.
Y 9 /39 lowyd 1. 257 139170 2o 215|359 |2q
21 92 |1/32 lo.g) t-2 0 /9031037 | Bo |aj0] 535 13.D
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TYPE S PITOT TUBE ASSEMBLY CALIBRATION

IDENTIFICATION | T1- 1 CALIBRATED BY Cy Q?E,P
foo”
LENGTH 7Tt DATE "5/7“3, 80
Py = 0.462 in. D, = ©.375 in.
Py = __ 0.4¢2  in. ¥ = Lo °
PA+B= 0.924’ in. é = 1.0 °
o = 0.5 %<10% B = 1.0 °(<5%
&, 0.5  °(<10% B, = 0.5 °(<5%
Z:=P,.n sinY = 0.61&6  in. (<0.125 in.)
W=P, g sin0 = 0,016 in (<0.031 in.)

l°05Dt= 0.39_‘_£ SPSI.SDt-.- 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 0.84.

A-SIDE PLANE

- —— — — — S— . ——

4
¢ by A
S -
[y

v

7\

e

~)
™ |>

RESOURCE
CONSULTANTS




TEMPCRATURE GAUGE CALIRRATIONS

Test Average Cauge Reference
femperature Run(s) Temperature Reading Reading
Gauge No. Used During Test (Calibration) {Calibration) Difference
1 15 15 o
Impinger 2 2 51 _ 15 15 fo
Outlet 3 15 15 0
(Pretest) 4 1,3 50 74 75 -1
5 4 5 -1
! _ 15 75 0
Meter Inlet 2 (2,3 9 15 75 0
(Pretest)
1 - 15 15 0
leter Qutlet 2 I,ng 13 15 n5 - 0
(Pretest) ~ :
1 ) - Qe5 250 250 o
Filter 2 250 250 o
Heating 3 3 210 250 250 o}
~System 4 ) N0 250 250 0
(Pretest) 5 250 250 0
6 250 250 o
In-Stack -1t 1,23 133 140 140 o
(Post Test)
Pretest Calibrations by ’_#f‘m_ Title B Ciyl Spes ] Date _ {0/ 3qtég
Post Test Calibrations by %Q,%Q_\( ;'.53[2 Title L Date 1 /11 [9[
" Barometer Calibration by _%@7@9_‘ Title n Date _ It Zetal
Company 'rgmlb[ghg: L‘ﬂht“!glai ijgmﬂatﬁ Source Nh. 2 Kiln ‘l\let Scrobber
Test Team Chief Q%o. Test Date 1 /n /61
7T I

RESOURCE :
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STATEMENT OF PROCESS WEIGHT RATE DATA
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Statement of Process Weight Rate Data

On November 11, 1981, during the course of the source testing program conducted on the
No. 2 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 2.6 tons per hour; raw clay was fed at an average
rate of 40.0 tons per hour. The average total process weight rate during the testing
period was 42.6 tons per hour.

TOMBIGBEE LIGHTWEIGHT AGGREGATE CORP.

Jetrniar (ollnns

James Colburn, Vice President
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. " SAMPLE CHAIN OF CUSTODY

Plant Tambiabee Li e A Cov porat.s o & Wiln Wel Scysbber
Date Sampled TYATEIY Test Number
T Run Number(s) 2.3
- 1
Sample Recovery
Container Code Description

i-ﬂ ec tﬁ‘
f

H

Lu}_&t 20928 . Roal £
Leg® 70779 Run 2 "
_L%# 101%0 , Ron 2 a "

Person Engaged in Sample Recovery

Signature L\IL@JP

by &

Title of .Chel. Speo

Location at which Recovery was done __on-site
Date and time of Recovery N '/ " !gl

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

Signature

Title

Date and Time of Receipt

Laboratory Person Receiving Sampl

Signature

Title pl Chel, Spee.

Date and Time of Receipt It [ﬁ.[rsj 2300 €57

Sample Storage in_lab
Analysis
Date and Time
Container Code Method of Analysis of Analysis

..L-:&_"ﬁllﬂ—“ b s __lj__ﬂz&.l._‘“ 13-
Lag# 10179 Mathod 5 w/i3-nfe

Leg# 10110 Medhod 5 w /13-11/8)

Signature of

e

i
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o DRAFT/WP ! , s Parnve :
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Emission Test Report
Review Checklist

Reviewer: Z. Mnain s
Review Date: qﬁ?Lﬂf
A. Background Information
1. Facility name: ‘72‘76)6-7366 &&t—f?&&@rﬁ" %6&56#7? @L-P.
Location: AR R i ’44-'
2. Source category: LG TCR S HT (Qa-crtcc,mz
3. Test date: /f ﬂ/éj
4. Test sponsor: P~y

5. Testing contractor: Regou i (oo s

6. Purpose of test: Cotr Pl gt

7. Pollutants measured

/‘
@ PM-10 CO 80, NO, voC Pb O,

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 [p |Uncontrolled |Controlled |, pepy (controlled emissions only)
/ CIAL Fingld RePily et Scrgén "
kh‘.N (No . L) “

N

23




-
1

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.)

Exhaust gases frorn the processmg of raw clay in the rotary kiln_were drafted directly

from the kiln to a _F:‘Jller _compressed. aic_atomizing scrubber_ system. Testing was

s

'conducted in the cyclomc separator stack, which included a rectangular grid of flow

straightening vanes.

To |
Alr Vent l“\;tmosphett
Wet
Scrubber
Raw Clay : :
& - - ]
Fan Fan .
Coal
Combustion .
e ____.... Multicione
1
I
Product Caollected ‘

Fine
Material

-
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DRAFT/WP
d3006-4/971130

03/30/92

2.

3

For each process tesgsted list feedstock materials and

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
Cornc + cliy YNy Cr iy =
I
1
Basis for data: Horevdie (l

(Indicate page/table Nos. in test report)

/

i

3. For each process or operation tested and each test run
note process capacity and operating rate during test.
Process ID |Capacity |Units Test;;_ Process rate Units
1 7o _dy) 781
2 YO (o 4
3 Y0 _feueu) Z
4
l t :
2 -
3
| 4
1
2
3
I 4
[ 1
2 |
3 |
1 4 |

RBasis for data:

f%wﬁmiwy a
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C. Air Pollution Control Systems Tested

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

ID Type of APCD Manufacturer Model No.

CorPRe8(R) it ﬂ%a#vzﬂngiﬂq%%a Fartsn

L

Note: Be as specific as p0551ble 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)

No  /wFo.,




DRAFT/WP

d3006-4/971130

03/30/92

5

3. Using the attached parameter list for guidance complete

the table below.

{(Use additional pages as needed.)

APCD ID

Parameter

~ Readings

Units

Run 1

Run 2

Run 3

Run 4

Drss s €

,wgnﬁ of H,0

/4

77

1y

Type of

Drop

APCD:

L?@?ﬂﬁnv

Gﬂ'L/ CEM

0.008%

6.6081

D.0085—

InE

SaevRén

Type of

APCD:

Type of

APCD:

>
o

Y
&
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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
PHM 5 ON |
o, _ Cagn - E?”‘ _Q@V
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
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.

—

" Because of the potential 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 parallel 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 resuiting in a iess 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. I—
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E. Emission Data Documentation

1.

Tabulate the following stack gas data from the test
report. (Ugse additional pages as needed.)

[Test ID

Values reported

[Run 1

Parameter Units Run 2 Run 3 Run 4
Stack temperature “r JEYA /S8 /39
Moisture 2, /72 17,8 8, &
Oxygen 2, /& /5.% (5§
Volumetric flow, actua] CFM; 67‘800 (S/00 2100
Volumetric flow, standard| ¢ xm 49 Eov 2300 $/2.00
Percent isokinetic 97,2 5% « 57.3
Pollutant concentration:
Phq et 00777 0 U3 6. 78
o, " 7€ | 2% 7%

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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2.

571130
9

Tabulate pollutant mass flux

rates

Mass flux rates

Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4°
A D /) | B /M'L 3220 2).77y 3. 43
Coy L e | <yys s {89y
4 > s
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3.

FH (%nr)
29 - 75//10 = 4.7Y
?9.93/40 = 0.84
AVGQIE=S 0. §)
Cop
/s';ql-/ﬂ/&o 2 386
}(’Jé&f’/éo = 390
/37339 s 6 = 37

Avearss= = 39/

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

Average emission factor

Process Pollutant Units Uncontrolled Controlled
F7elumde. PY /55/(4)1L 4.8/ _
O, lig fro. 390 LN

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 (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough

. o





