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Reference A7
ALABAMA J
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT ~——
: A-82-39
April 26, 1983 I_D-lq.\
Mailing Address:
State Capital
Mantgomery, AL
36130
205/834-1303
Ms. Amy J. Nelson
Fleld Offices: Midwest Research Institute
4505 Creedmocre Road
o :,',;':"i“ Raleigh, NC 27612
g::fo:sa-nn Dear Ms. Nelson:
Unit 806, Building 8 mclosedlsatmtreportoftheNo.landNo. kilns at Tombigbee
225 Oxmoor Circra Lightweight Aggregate Corporation in Livingstcn, Alabama. The report
Blrmingham, AL includes particulate and sulfur dicxide em.ss:.on data and particle size
35209 analysis.
205/942-6168
This data consists of 56 pages. A charge of $14.00 is assessed for
4358 Midmost Drive duplication. The check should be made payable to Department of Envirommental
e M Management, Air Program. It should be sent to the following address:
205/343-7841 Alabama Department of Enviramental Management, State Capitol, Montgamery,
Alabama 36130.
e Dometropols Ra. If I may be of further assistance, please write or call me at 834-
Mobille, AL 6570.
3660%
205/860-0150 S- ]y'

Freddie B. 'mcmas Jr. :

Polluticn Contrel Specialist

anineer:.ng Services Section
Air Program

FBT:sp
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envirnnmentai enginecrs ANG ~Cenage
August 9, 1979

Mrc. Freddie B. Thomas, Jr.

Alabama Air Pollution Control Commission
645 South McDonough Street

Montgomery, AL - 36130

Dear Freddie:

As requested, enclosed is a copy of the source tests conducted on the No. 1 kiln at
Tombigbee Lightweight Aggregate Corporation, Livingston, Alabama.

Since our Jast conversation, Resource Consultants, Inc. has performed additional source
tests on the No. ! and No. 2 kilns at Tombigbee Lightweight Aggregate. These tests
were performed after the installation of air seals at the outlet of the kiln which changed
the air flow characteristics somewhat. A report on these findings is being prepared, and
a copy will be forwarded to you as soon as possible.

In an effort to speed up the process of equipment selection, the results of these tests
have already been phoned to the prospective vendors. A resubmittal of their proposals is
forthcoming. A compliance schedule will be submitted as soon as these new proposals
have been received and evaluated.

Thank you for your understanding in this matter. If you have any questions or if I may be
of any assistance, please let me know.

Sincerely,
RESOURCE CONSULTANTS, INC.

Billy R. Nichols
Pollution Control Specialist

BRN/dI ch
Encionre RECEIVED.
' 1379
A - viem
Coiitur Cunie n

P.O. Box 488 * Two Maryiand Farms » Suite 340 * Brentwood, Tennessee 37027 » 6818-373-5040
& tennessee corporaton
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June 22, 1979

Mr. Clem Blackburn

Tombigbee Lightweight Aggregate
. P. 0. Drawer V

Livingston, AL 35470

Dear Mr. Blackburn:
This report contains the results from the test series conducted on the Number 1 Kiln

exhaust gases and the sulfur dioxide test conducted on the Number 2 Kiln. A summary of
the results {or the Number | Kiln foflows:

Temperature, °F 329
Moisture, % by volume 20.3
Velumetric Flow Rate, acim €5,300
Volumetric Flow Rate, sdcim 36,800
Particulate Concentration, gr/dscf 13.6
Particulate Mass Rate, lbs/hr 4,320 5
SO, Concentration, !bs/dscf 1.82 x10~
S0, Mass Rate, Ibs/hr 403

The results for the sulfur dioxide test conducted on the Number 2 Kiln are as follows:

Temperature, °F 295
Moisture, % by Volume 18.3
Volumetric Flow Rate, acim 110,000
Volumetric Flow Rate, sdcim 63,700
SO, Mass Rate, Ibs/hr 619 -y
502 Concentration 1.62 x10

In addition, Electrozone and Bahco particle size analysis tests were conducted on a sample
from the Number | Kiln. As before, there is a large variation in the two methods of
analysis; therefore, it is suggested that the electrozone analysis be used in specifying
scrubber performance.

Please let me know if you have any questions regarding this data.
| Sincerely,
RESOURCE CONSULTANTS, INC.

i

'{:‘:"\ "A Ll_:.._ ’{\l 7’1.;-( t-".f-- LA . t
Billy R. Nichols o
Pollution Control Specialist

BRN/dI

PO Box 488 * Two Maryland Farms ¢+ Suite 340 « Brentwood, Tennessee 37027 - §15-373-5040
’ e Lennessee COMPOTatON
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INTRODUCTION

This report presents the results of two isokinetic particulate emission tests and two
sulfur dioxide emission tests conducted on June 5 and 6, 1979, at Tombigbee Lightweight
Aggregate, Livingston, Alabama. The tests were conducted to determine particuiate and
sulfur dioxide concentrations and air flow characteristics from the Number 1 Kiln. In

addition, sulfur dioxide emission rates were measured for the Number 2 Kiin.

Mr., James Colburn and Mr. David Fulton arranged testing facilities and programmed
desired operating conditions for Tombigbee Lightweight Aggregate. Messrs. Al Farmer
and Ed Corby performed the sampling for Resource Consultants, Inc.; Mrs. Betty
Warfield performed the analysis of the samples.

The following sections of this report contain a discussion of sampling, and analytical
techniques used, a statement of results, a tabulation of test data with calculations, and a

particle size analysis of the sample.
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RESULTS

Stack gemperature
{°F)
Moisture Content
(% Volume)

Volumetric Flow Rate
" {acfm)

Volumetric Flow Rate
(sdcfm)

SO2 Concentration

(1b/dscf)

SO, Mass Rate

A b/hr)

The results from the series of tests conducted on the Number 1 Kiln on

1979, are presented as follows:

Stack 'lt;emperature
("F)
Moisture Content
{% Volume)

Volumetric Flow Rate
(actm)

Volumetric Flow Rate
(sdcfm)

502 Concentration
(Ib/dsct)

SO2 Mass Rate
(!b/hr)

Particulate Concentration
(gr/dsct)

Particulate Mass Rate

(Ib/hr)

4

\
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exhaust gases are presented on the following table.

Test No. 2

328
19.6
65,300
2,229,000
1.69 x 10~
377
17.4

5,550

4

The results of the sulfur dioxide test conducted on June 5, 1979 on the Number 2 Kiln

Test
No. 1

295
18.3
110,000

63,700

-1.62 x 107

619

Test No. 3

330
21.0
65,300
2,190,000
1.96 x 10”7
429
9.85

3,080

June 5 and 6,

Average
329

20.3
65,300
2,210,000
1.82 x 107%
403

13.6

4,320




The particulate collected may be gravimetrically differentiated with respect to point of

collection within the sampling train as follows:

Particulate Collected in Particulate Total
Probe, Cyclone and Front Collected on Particulate
Test Half of Filter Holder, . Filter, Collected,
No. mg mg mg
2 21,539 1,030 22,569
3 12,301 811 13,112
RESOURCE -3-
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DISCUSSION OF SAMPLING AND ANALYTICAL PROCEDURES

All sampling was performed using procedures described in the Federal Register, Yolume
42, Number 160, dated August 18, 1977, with modifications as discussed below.

Three, four-inch sampling ports were evenly spaced vertically along the side of the
horizontal ductwork connecting the kiln outlets and the multiclone inlets. Due to the
duct configurations, the sampling ports were located approximately two feet from the
kiln outlets and two feet from the multiclone inlet on both kilns. This resulted in erratic
flow across the sampling planes, especially for the Number | Kiln. Therefore, flow rates
for the Number 1 Kiln were measured on a straight run of 42-inch diameter duct
downstream of the multiclone outlet. Particulate mass rate and sulfur dioxide emission
rate calculations were made using flow data from this traverse location instead of flow

rates calculated from velocity traverses conducted at the sampling location.

Sample run number one was taken on the Number 2 Kiln for sulfur dioxide concentrations
only; therefore, there are no calculations for isokinetic sampling rates. Run numbers two
and three were performed on the Number ! Kiln according to EPA Method Five
procedures {or particulate mass rates. In addition, sulfur dioxide concentrations were
measured simultaneously by replacing the deionized water in the first and second
impingers with a 3% hydrogen peroxide solution. Run number four was performed so that
a particulate sample could be obtained for particle size analysis without being subjected

to acetone. This was accomplished by dry brushing the probe and filter holder.

Due to the erratic flow and high grain loadings encountered, several problems occurred
during the test runs. During the second test run, high vacuums due to filter pluggage
caused difficulties in obtaining desired sampling rates at several points and reduced
sampling time. Also, the erratic flow conditions caused negative velocity pressure
readings on the lower traverse of the Number 1 Kiln, variations of flow rates at any
given point, and thus resulted in wide variations in the isokinetic sampling rates. For the
third and fourth runs, the middle traverse was sampled twice, so that a sufficient air

volume would be obtained.

\ o
RESOURCE
CONSULTANTS n




12qQnaogy

194

‘alaydsourly
oL

ue,

eweqe|y ‘uolsdulalf

ALVUDIUDDY LHOTAMALHIIT 339DI19WOL
WYHOVYIQ MO SSI00Ud

1 2an31,

[elzaiepw
auty
pa123[]0D

o

auoldnINY

|

YOIV

=

"BALNYIINEBNOD

[T Z *ON

Ae|D mey

30ueN083ly
\

1onpoug

R p——————————
uolISNqWIoT)

120D v




APPENDIX A

SUMMARY OF TEST DATA
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SUMMARY CF TEST DATA

Source Name ___ Tombigbee Lightweight Agaregate -

Location Kiln # 2 L

6/5/79

Run Nao. ! Date

Particulate Sampling Train
Sampling nozzle diamcier, in.
Sampling nozzle cross-scctional area, ft.
Sampling time, min.
Sample gas volume-meter conditions, 1‘1.3
Average meter lemperature, OR
Average orifice pressure drop, in. H20
Particulale collecied, ng.
Sample gas volume (@ standard conditions, 11.3 (dry)
Velocity Traverse
Stack area, 11.2 '
Average stack pressure, in. Hg absolule
Average stack iemperature, °R
Static pressure in stack, in. H20
Average ‘\/veloclty head
Molecular weight of s1ack gas

Baromeiric pressure, in. Hg

Stack gas vejocity, ft./sec. (@ stack conditions

Stack Moisture Conient

Total water coliected by train, m]
Volume of waler vapor (@ siandard conditions. f1
Moisture in stack gas, %

' Emission Data
Stack gas flow rate, acim
Stack gas flow rate, scfh
Total particulate conceniration, glj/dscf
Particulate mass rate . Ibs/hr

Percent 1sokinetic of 1est

RESOURCE
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(Vee)

D

D -
n
An -
g 36
v 26.23
m
T 5358
m
H i-s_
Mn il
24,92
vmslci
A 22.5
P 30.21
3
T 755
s
P -0.55
@g 1.20
M 27.7
5
Pb 30.25
ar
\Y &1.8
5
vV 118.8
I
v 5,57
ws10
M 18.3
pc
110,000
% 3 szu’ooo
stld . :
c s
PMR N

1

-
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CORRECTION OF DRY GAS SAMPLE
VOLUME TO STANDARD CONDITIONS

Date 6/5/79
g = 36
\Y = 26,23
m
Pbar = 30.25
QH = ].8
ad = 105
T = 92
ae
T = 358
m
v 24.92
mstd
Y - 0.99
T + T
(n T - 3 3% ., 460
m
2 .
Tm = 558
(2) Vmstd
vrnstd = 24.92
RESOURCE
CONSULTANTS

Run 1

Sampling time, min.

Sample gas volume, metler conditions, ft.3
Barometric pressure, in, Hg.

Average orifice pressure drop, in HZO
Average meter temperature, injet, °g
Average meter temperature, outlet, °F
Average meter temperature, °rR

Sample gas volume @ standard conditions, ft3 {dry)

Dry gas meter calibration factor {dimensioniess)




DETERMINATION OF MOISTURE IN STACK GAS (Method 5)

Date 6/5/79 Run No. 1
Total volume of water collected in impingers and silica gel (V, }ml = __ 118.8
Volume of water vapor {V ) ft 3

wstd” "

sztd

{0.047¢ ft.3 /mI) (vlc)

- 5.57
vwstd -

Proportion by volume of water vapor in the gas stream (B, )

Vwstd
Bwo Y + V
wstd mstd
B - 0.183
WO

Percent moisture in stack gas (Mpc) %

Mpe

It

100 x Bwo

M = 18, %

RESOURCE
CONSULTANTS




GAS ANALYSIS FOR DRY MOLECULAR WEIGHT (Method 3)

Date 6/5/79 ' ' Run No.
% Volume Molecular
Component Dry Basis Weight
CO2 9.0 4y
©, 12.0 32
CO + N2 79.0 . 28

Dry Molecular Weight of Stack Gas (M)

M (0.44) (9.0 ) + 0.32 (12.0) + 0.28 (79.0

d

1]

M 29.9

1}

d

Molecular Weight of Stack Gas (wet basis) (M)

M = M

s d (l-Bwo) + 18 Bw

0

M = 27.7

RESOURCE
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DETERMINATION OF STACK GAS VELOCITY

AND
VOLUMETRIC FLOW RATE
(Method 2)
Date 6/5/79 Run No.
F’g = =0.55  Static pressure in stack, in. H.0
Pbar = 30.25 Baroinetric pressure, in. Hg
Cp = 0.84 Pitot tube coel{icient, dimensioniess
i o
KP = 85.48 ft./sec. (lb ole R)
(\/0 P) @ 1:20 _ Average "\/velocity head
Ts = 755 Average stack temperature, °r
Ms - 27.7 Molecular weight of stack gas
Tstd = 528°R Absolute temperature (@ standard conditions
Pstd = 29.92 Absolute pressure @ standard conditions, in. Hg.
A = 22.5  Stack area, ft
Ps = 30,21 Average stack pressure, in. Hg, absolute’
Vs - 81.8 Stack gas velocity, ft/sec, (@ stack ‘conditions
Qs = 110,000 Stack gas volumetric flow rate, actual ftjlrnin.
Q. = 1.828,0081ack gas volumetric flow rate, std t13/hr (dry)
(0P, - Pe + P,
13.6
P = 30.21
5
(2) v. - Kp Cpl\/o @ s
s ° pLp P
P M
s s
v, = _81.8
5
(3) Q = 60 AV,
o e Qs = 110,000
| Tstd Ps
) Qg = 3600(1-B ) V. A -
3 Pstd
RESOURCE
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SO, CALCULATIONS

2
-5 ‘
Ceo. (7.06 x 107°)(V, - vb)(N)(vSOLN/V )
2 Vin(std)
PMR = C x Volumetric Flow Rate
502
Where:
7.06 x 107° = Ib/megq.
Vt = Volume of titrant, ml
th = VYolume of titrant used for blank, mi
N = Normality of barium perchlorate
VSOLN = Volume of sample, ml
Va = VYolume of aliquot, ml
Vm(std) = VYolume of air sampled, dsct
C502 = Concentration of 502, Ib/dsct
PMR = Pollutant mass rate, lb/hr
Run No. 1
Cso = (7.06 x 107°)(14.5 - 0.1)(.0097)(409/1)
2 24.92
= 1.62 x 10°%
PMR = (1.62 x 107%)(3,824,000)
= 619

A\
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SUIMMARY OF LABORATORY DATA

CLIENT _ Tomhighee Lightueight Aggregate

SOURCE

f# 2 Kiln

502 Analysis Only

COND

8

DATE

6/5/79

BOGX NO,

ENSATE

RUN NO. i

IMPINGER MO, FINAL VOLUME, m! | INITIAL VOLUME, inl| NET GAIN, ml
1. 233 150 83
2. 176 150 26
3. 0
v, 209.8 8 200 V8 9.8 '8

AJOTAL 618.8 500 118.8
PART I CULATE

COMPONENT 1D MO, | FINAL WT.. g INITIAL WT., g NET WT,,

PROBE WASH

ACETONE BLANK

PROBE WASH (-BLK)

CYCLONE

FILTER

%MPINGER H50
106 mi AL JQUOT)

IMPINGER H,0 - CORRECTED
TO TOTAL

IMPINGER VOLUME

Ty~

PARTICULATE COLLECTED (EXCLUDING IMPINGER CATCH)

B

PARTICULATE COLLECTED (INCLUDING IMPINGER CATCH)

!

‘8

COMMENTS: SO, Analysis

B I mi
C | ml
Blank

ORSAT ANALYSIS
A 2 m! Sample - 28.8 ml 0.0097N | _CO2
BaC)OQ 0,
- 14.7 ml " M2 + CO
- 14.5m v
0.1 mj} "
SIGNED

ESOURCE

R
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SUMMARY OF TEST DATA
Tombigbee Lightweight Aggregate

Source Name _
Kiln # 1

Location
z Daie

6/5/79

Run No.

Particulate Sampling Train
Sampling nozzie diameier, in.
Sampling nozzle cross-sectional area, ft.
Sarnpling thne, min.
Sainple gas volume-meter conditions, f1.
°R

Average orifice pressure drop, in. H50

Average meter icinperature,

Particulate collecied, mg.
Sample gas volume @ standard conditions, 11.3 {dry}’
Velocity Traverse

Stack area, 11.2

Average stack pressure, in. Hg absolute
°R
Static pressure in stack, in. HZO

—\/velocity head

Molecular weight of stack gas

Average stack temperature,

Average

Baromeiric pressure, in. Hg
Stack ges velocity, 1t./sec. @ s1ack conditions

tack Moisture Conient
Total waier collecied by 1rain, ml}
Volume of wzler vapor (@ standard conditions., ft
Moisture in stack gas, %

Emission Data

Stack gas flow rate, acim
Siack gas flow rate, scfh
Total particulate conceniration, grfdsct
Ibs/hr
Percent isokinctic of test

Qs & sttd
multiclone outlet.

Y

Particulaie mass raie .

RESOURCE
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D 0.187
A _0.00019}
9” 42
21.30
:m 564
on 0.73
M 22,569.0
n 19.99
msid
A 12,25
ps 30.24
Ts 788
p -0.17
@g 1.22
M 27.7
P;r 30.25
v 85.0
h-3

4.86
vwsld
M 19.6
pc
le Ei 300
&*
sttd 2,229,000
C's 17.4
PMR 5550
] 9]

calculated from velocity traverse taken downstream:from
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CORRECTION OF DRY GAS SAMPLE
VOLUME TO STANDARD CONDITIONS

Date 6/5/79 _ Run 2
Fel = 42 —  Sampling time, min.
Vm = 21,30 Sample gas volume, meter conditions, ft.
Pbar = 30.25 Barometric pressure, in. Hg.
OH = 0.73 Average orifice pressure drop, in H,0
Tad = 109 Average meter temperature, injet, °F
Tae = 98.6 Average meter temperature, outlet, °f
Tm = )64 Average meter temperature, °rR
Vosid © 19.99 Sample gas volume @ siandard conditions, £ (dry)
Y = 0.99 Dry gas meter calibration factor (dimensionless)
m T = Tad * Tae + 460
2
T, = 564

)

R P A

(2} Vmstd = (17.6"4 8 Hg) Y v ( bar 13.6)
m Tm

Vm:’.td

RESOURCE
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DETERMINATION OF MOISTURE IN STACK GAS (Method 5)

Date 6/5/79 Run No. 2
Total volume of water collected in impingers and silica gel (V]C) m! = 103.2
Volume of water vapor {V ) ft 3
P wstd )

v = (0.0474 ft.3 /mi) (v, )

wstd ~ lc

_ 4.86

sztd -

Proportion by volume of water vapor in the gas stream (Bwo)

~

vwstd
Bwo =V + Y
wstd mstd
B = D.196
WO

Percent moisture in stack gas (M__) %

pc
M z 100x B
pc wo
M - 19.6 %
pc _—
RESOURCE
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GAS ANALYSIS FOR-DRY MOLECULAR WEIGHT (Method 3)

Date &/5/79 ' Run No. 2
% Volume Molecular
Component Dry Basis Weight
co, : 9.0 uy
CO+N, 77.0 l 23

Dry Molecular Weight of Stack Gas (M )

M (0.46) (9.0 ) + 0.32 (14.0) + 0.28 (77.0)

d

My = 30.0

Molecular Weight of Stack Gas (wet basis) (M)

M
S

M‘,‘I (l-Bwo) + 18 Bwo

M - 27.7

RESOURCE
CONSULTANTS




DETERMINATION OF STACK CGAS VELOCITY

AND
VOLUMETRIC FLOW RATE
(Method 2)
Date 6/5/79 Run No.
Pg = =0.17 Static pressure in stack, in. HZO
Par = 30.25 Barometric pressure, in. Hg
Cp = 0.8 _ Pitot tube coefficient, dimensionless
- I

K = 8548 f{t./sec. (lb mole R)

Average "\/velocity head
= 788 Average stack temperature, °R

-~
mg“'—lﬁ'o
©
s
{2y
"
F

= 27.7__ Molecular weight of stack gas

Teid = 528°R Absolute temperature @ standard conditions
Pstd = 29.92 Absolute pressure @ standard conditions, in. Hg.
A = 12.25 Stack area, ft°
Ps = 30,24 Average stack pressure, in. Hg, absolute
Vs = 85,0 Stack gas velocity, ft/sec, @ stack conditions
Qs = 65,300 Stack gas volumetric flow rate, actual ftjlmin.
sttd = 2,229,0005tack gas volumetric flow rate, std i‘tB/hr {dry)
(1) PS = Pg ° Pbar
1 .6
P = 30.24 '
s —_— e
Ts
(2} Vo o= KpCpl\/op | @
P M
s s
v = 85.0
s —
(3) Q, - 60 AV,
Q, . 65300
%) Q 36000-B.) V. A |5t s
sstd " Pwo s T
5 Pstd
Q. rq - 2,229,000
S I

RESOURCE
CONSULTANTS




DETERMINATION OF PARTICULATE EMISSIONS (Method 5)

Date 6£/5/79

Particulate concentration (C's), gr/dscf

‘ ar Mn
C' = [0.0158 =2
s ( mg) vmstd

Cs = 17.4

Where Mn = Particulate collected in mg

Particulate mass rate{PMR) , Ibs/hour

PMR = (0.000143) (C's) (sttd)

.~ ™

PMR = 3,550

Jsokinetic Varjation

min in Hg cu. ft.
6'66755) T, [(0.00?67 8 o ) (v]c) + (T—-

Run No.

2

eVS PS Aﬂ

RESQURCE
CD_-I}ISULTANTS




502 CALCULATIONS

-5 ) .
Coo. - (7.06 x 10 )(Vt - Vb)(N)(VSOLN/Va)
2 Vm(std)
PMR = C x Volumetric Flow Rate
SO2
Where:
7.06 x 107> = Ib/meg.
\!t = Volume of titrant, ml
th = Volume of titrant used for blank, ml
N = Normality of barium perchlorate
VSOLN = Volume of sample, ml
Va = Volume of aliquot, mi
Vm(std) = Volume of air sampled, dscf
Cso2 = Concentration of 502, Ib/dsct
PMR = Pollstant mass rate, Ib/hr
Run No. 2
Cso - (7.06 x 107°)(12.5 - 0.1)(.0097)(398/1)
2 19.99
= 1.69 x 107
PMR = (1.69 x 107%)(2,229,000)
= 337

\
RESOURCE
CONSULTANTS «




SUNMMARY OF LABORATORY DATA

CLIENT Tombigbee Lightweight Aggregate DATE &/5/79
SOURCE £ 1 Kiln BOX NQO, 7 RUN NO, 2
CONDENSATE
IMPINGER NO, FINAL VOLUME, ml INITIAL VOLUME, ml MET GAIN, ml

1. 236 150 86

2. 162 150 12

3. 0

4. 205.2 '8 200 '8 5.2 ' 8
TOTAL 400 103.2

PART ICULATE
COMPONENT ID MO, FINAL WT.,ag INITIAL WT,, F NET WT,, 2
PROBE WASH 314 129.3055 107.7653% 21.5392
ACETONE BLANK 310 106.6670 106.6670 - 0.0000
PROBE WASH (-BLK) 21.5392
CYCLONE
1344 1.382% 0.7389 0.6435

FILTER 1343 11165 07302 53863
%MPLNGER H>0

10G mi ALIQUOT)

IMPINGER H,0 - CORRECTED ( %é ) -

TO TOTAL IMPINGER VOLUME ©

= 22.5690

PARTICULATE COLLECTED (EXCLUDING IMPINGER CATCH) B

PART1CULATE COLLECTED (INCLUDING IMPINGER CATCH) /B

COMMENTS: SO, Analysis ORSAT ANALYSIS
A Iml Sample - 12.6ml 0.0097N BacClo] (92

Biml ™ - 12.6ml n 02

Ciml " - 12.3mi " Nz + CO

REBOURCE SIGNED
CONSULTANTS
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SUMMARY OF TEST DATA
Source Name __Tombigbee Lightweight Aggregate

Location Kiln # 1
Run No. 3 Date 616129

Particulate Sampling Train

Sampling nozzle diameier, in. D, 0.187
Sampling nozzle cross-sectional area, 11.2 A, 0.000191
Sarpling time, min. 4] 32
Sainple gas volume-meter conditions, ft. v 21.89
Avcerage meiter teinperature, °rR ) Tm 267
Average orifice pressure drop, in. H,0 "OH 1.32
. 13,112.%
Particulate coliecied, mg. n !
Sample gas volume (@ standard conditions, 11.3 (dry) . . vmstd 20.43
Velocity Traverse

Siack area, 1. A 12,25
Average stack pressure, in. Hg absolute Ps 30.24
Average stack temperature, °r T, 790
Static piessure in stack, in. HZO _ Pg -0.17
Average —\/velocity hcad ( Op) G 1.27
Molecular weight of stack pas M 27.5

° 30.25
Barometric pressure, in. Hg Pbar :
Siack gas velocity, {t./sec. (@ stack conditions Vs 83.9

Stack Moisture Conient
Total waier collected by train, ml \"]c 115.7
Volume of water vapor @ s1andard conditions. ft° LA J.43
Moisture in stack pas, % Mpc 21.0
Emission Data :

Stack gas flow rate, acfm ¢ Q 65,300
Siack gas fiow rate, scfh o * Qg 2,150,000
To1al particulate concenitration, gr/dsct C'S 3.85
Particulate mass rate . Ibs/hr . PMR 3,080

i 118

Percent isokinetic of test

* Qs and sttd c?lculated from velocity traverse taken downstream from multiclone outlet.

Y

RESOURCE
CONSULTANTS




CORRECTION OF DRY GAS SAMPLE
VOLUME TO STANDARD CONDITIONS

Run 3

Sampling time, min.

L 3
Sample gas volume, meter conditions, ft.

Barometric pressure, in. Hg.

Average orifice pressure drop, in HZO

. °
Average meter temperature, inlet, "F

o
Average meter temperature, outlet, "F

o
Average meter temperature, R

Sample gas volume @ standard conditions, ft3 (dry)

Dry gas meter calibration factor (dimensionless)

Date 6/6/29
0 - 32
v = 21.89
m
F‘bar = 30,23
OH = 1,92
Tad = 117
T = 97
ae
T = 567
m 20.49
Vmstd = -
Y - 0.99
T ,+ T
m T = 29 2, 40
m .
2
T“_l = 567
o
R
(2 Vied = (‘7'5" in. Ag
Vmstd = 20.49

RESOURCE
CONSULTANTS




DETERMINATION OF MOISTURE IN STACK GAS (Method 5)

Date 6/6/79 Run No. 3
Total volume of water collected in impingers and silica gel (v, ) m} = 115.7
Volume of water vapor (V )1t 3
P wstd’ " "

v - (0.0474 £t.° /mD) (V)

wstd = ) le

i 5.45

vwstd -

Proportion by volume of water vapor in the gas stream (Bwo)

~

Vwstd .. .
Bwo Y + Y
wstd mstd
B - 0.210
wo

Percent moisture in stack gas (Mpc) %

Moc

H

I0C0x B
wo

M 21.0 %

pc

RESOURCE
CONSULTANTS




GAS ANALYSIS FOR DRY MOLECULAR WEIGHT (Method 3)

Date 6/6/79 ' ' Run No.
% Yolume Molecular
Component Dry Basis Weight
C.C)2 9.0 44
%, 14.0 3
CO + N, 77.0 : . 28

Dry Molecular Weight of Stack Gas (Md)

M (0.44) ( 9.0 ) + 0.32 (14.0) + 0.28 (77.0)

d

Md = 30.0

Molecular Weight of Stack Gas (wet basis) (Ms)

M = M

s d (I-Bwo) + 18 Bw

Q

M = 27.5

RESOQURCE
CONSULTANTS




DETERMINATION OF STACK GAS VELOCITY

AND
VOLUMETRIC FLOW RATE
Method 2)
Date 6/6/79 T Run No.
Pg = =0.17 Static pressure in stack, in. HZO
Pbar = _30.25 Barometric pressure, in. Hg
CP = 0.8% Pitot tube coefficient, dimensionless
- D | S
Kp = 85.48 ft./sec. (!b mole )
(Va P) @= 1.27 Averagereloc:ty head
T = 730 Average stack temperature, °rR
5
Ms = 27-3  Molecular weight of stack gas
Tstd = 528°R Absolute temperature (@ standard conditions
Pstd = 29.92 Absolute pressure (@ standard conditions, in. Hg.
A = _12.25 Stack area, ft
P5 = _30.24 Average stack pressure, in. Hg, absolute,
\A = i&_,__;L Stack gas velocity, ft/sec, (@ stack 'conditions
Qs = 65 400 Stack gas volumetric flow rate, actua! ft /"mn
Qqc1d _21092,00051ack gas volumetric flow rate, std ft 3/he (dry)
P
(1) P = + P
5 TB—gL bar
P = 3024
s
T
(2) v = KpCp| \/Oop @
P M
s s
Vo = 889
(3) Q. = 60 A V,
Q- £5,300
Tstd l,:’.'i
(B) Qg = 36000-B, ) V_ A -
$ Pstd
sttd = 2142

RESOURCE
CONSULTANTS




DETERMINATION OF PARTICULATE EMISSIONS (Method 5)

Date 6/6/79 Run No.

Particulate concentration (C’s), gr/dscf

' r Mn
c, = (0.0154 i_) v
mg mstd

C o= 9.85

Where Mn = Particulate collected in mg

Particulate mass rate{PMR) , lbs/hour

PMR = (0.000143) (C's) (st‘ d)

- v

PMR = 3080

Isokinetic Varlation

. . ' v
Lee720) T 0.00267 o He cu. ft-yn, y [ _m} fp
) seC 3 ' ml  °R lc) Tm bar

6VIS PS An

1 = 118 %

RESOURCE
CONSULTANTS




SO, CALCULATIONS

2
-5 ‘ .
Coo, = (7.06 x 1077)(V, - vb)(N)(vSOLNIva)
2 Vm(std)
PMR = CSo X Volumetric Flow Rate
2
Where:
7.06 x 107 = Ib/meq.
Vt = Volume of titrant, mi
th = VYolume of titrant used for blank, ml
N = Normality of barium perchlorate
VSOLN =  Volume of sample, mi
Va = Volume of aliquot, mi
Vm(std) = Volume of air sampled, dscf
C = Concentration of SO,, lb/dscf
SD2 2
PMR = Pollutant mass rate, Ib/hr
Run No. 3
Cso = (7.06 x 107°)(14.6 - 0.1)(.0097)(405/1)
2 20.49
= 1.9 x 107"
PMR = (1.96 x 107%)(2,190,000)

\
RESOURCE
CONSULTANTS n
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SUMMARY OF LABORATORY DATA

CLIENT Tombigbee Lightweight Agpregate DATE 6/6/79
SOURCE £ 1 Kiln BOX NO. 9 RUN NO, 3
CONDENSATE
IMPINGER MO, | FINAL VOLUME, mi INITIAL VOLUME, ml MET GAIN, ml
I. | 225 150 75
2. 180 150 30
3. 0 :
y. 210.7 '8 200 '8 10.7 '8
TOTAL 400 115.7
PARTICULATE
COMPONENT ID NO, FINAL WT.., p INITIAL WT,, g NET WT., 8
PROBE WASH 319 116.8790 104.5778 12.3012
ACETONE BLANK 310 106. 6670 106.6670 - 0.0000
PROBE WASH (-BLK) 12.3012
CYCLONE
FILTER 1350 1.5360 0.7248 0.8112
éMPINGER H20
106 mi AL 1GUOT)
IMPINGER H,0 - CORRECTED ( ?é )
TO TOTAL [MPINGER VOLUME 0
PARTICULATE COLLECTED {EXCLUDING IMPINGER CATCH) = 13.1124 R

PARTICULATE COLLECTED (INCLUDING IMPINGER CATCH)

COMMENTS: SO, Analysis

A Iml Sample - 14.6ml 0.0097N BacCl
- 14.6ml

- luleml

B Iml "
cClIlmfd "

RESOURCE
CONSULTANTS

"
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ORSAT ANALYSIS

CO,

0,

M2 + CO

SIGNED
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SUMMARY.OF TEST DATA
Source Name Tombigbee Lightweight Aggregate

Location Kiln # 1
Run No. 5 Date 6/6/79
Particulate Sampling Train

Sampling nozzle diameter, in. | D, 0.187
Sampling nozzle cross-sectional area, ft. An 0.000191
Sampling tite, min. g 24
Sample gas volume-meter conditions, it. Vo 20.61
Average meter lemperature, OR | T 376
Average orifice pressure drop, in. H20 "OH 2.5
Particulate collecied, mg. : M i
Sample gas volume @ standard conditions, 11.3 (dry) . ) Vmsld 15.02

Velocity Traverse

Stack area, 11.2 A 12,25
Average stack pressure, in. Hg absoluie P 30.24
Average stack lemperature, °r Ts 788

tatic pressure in stack, in. HZO Pg -0.17
Average —\/velocity head ( op) @ 1.62
Meolecular weight of stack pas MS 27.7
Baromeiric pressure, in. Hp Pbar 30.25
Siack gas velocity, {1./sec. (@ stack conditions A Vs 112.3

Stack Moisture Conient
Total water collected by train, m! vlc 94,5
Volume of water vapor (@ standard conditions, f13 Vsid 4,45
Moisture in stack gas, % MPC 0.190
Emission Data
Stack gas flow rate, acim Qs -
Stack gas flow rate, scfh sttd --
Total particulaie concentration, gr/dsct (:'s --
Particulate mass rate . lbs/hr PMR ==
' ] 112

Percent isokinetic of test

RESOURCE
CONSULTANTS




CORRECTION OF DRY GAS SAMPLE
VOLUME TO STANDARD CONDITIONS

Date —6/6/79 Run 4
8 = ____24 Sampling time, min.
Voo = 20,61 Sample gas volume, meter conditions, ft.3
Ppar ° 30.25 Barometric pressure, in. Hg.
OH = 1.62 Average orifice pressure drop, in H,O
T ° 125 Average meter temperature, inlet, °F
Tee ° 107 Average meter temperature, outlet, °F
Tm = 376 Average meter temperature, °rR
Vinstd 19.02 Sample gas volume (@ standard conditions, 1 {dry)
Y = 0.%9 Dry gas meter calibration factor (dimensionless)
T_,+ T
m T = 292, ueo
m
2
Tm = 276
o OH
R P He
20 V_ 4 ° (17.6& T Hg) Y v ( bar - 13.6)
m
vmstd - 19.02

RESOURCE :
CONSULTANTS




DETERMINATION OF MOISTURE IN STACK GAS (Method 5)

Date 6/6/79 Run No. 4
Tota! volume of water collected in impingers and silica gel (V]C) ml = 9%.5
Volume of water vapor {V )11.3

wstd

-
"

3
wstd (0.0474 ft.” /ml) (V’c)

= 4.45
sztd 43 -

Proportion by volume of water vapor in the gas stream (Bwo)

-

B _ vwstd
wo |V + V
wstd mstd
B - 0.190
w0

Percent moisture in stack gas (MPC) %

M
pc

100 x Bwo

- 19.0 %

<
t

RESDODURCE
CONSULTANTS




GAS ANALYSIS FOR DRY MOLECULAR WEIGHT {Method 3)

Date 6/6/79 Run No. 4
% Volume Molecular
Component Dry Basis ¢ Weight
COZ 9.0 44
O . 32
2 14.0
CO+N . 28
2 77.0 -

Dry Molecular Weight of Stack Gas (Md)

M (0.44) (9.0 ) + 0.32 (4.0) + 0.28 (77.0)

n

d.

Md = 30.0

Molecular Weight of Stack Gas (wet basis) (M)

M = M

s d (I-Bwo) + 18 Bw

(o]

M - 27.7

RESOURCE
CONSULTANTS




ERMINATION OF STACK GAS VELOCITY
AND
ISOKINETIC VARIATION

J
m
~i

Date 6/6/79 - Rur No.
Pg = =0.17 Static pressure in stack, in. H,0
P = 30.25 PBarometric pressure, in. Hg _
Cp = 0.8%  pi1ot tube coefficient, dimensionless
K, - 85.48 ft./sec. (J;Jm}e R)
(\/Q—p) @= 1.67 _ Average ~\/velocity head
Ts = 788 Average stack temperature, °rR
Ms = 272.7  Molecular weight of stack gas
Tstd = 528°R Absolute temperature @ siandard conditions
Pstd = 29.92 Absolute pressure (@ standard conditions, in. Hg.
A = 12,25 Stack area, 112
Ps = 30.24  Average stack pressure, in. Hg, absolute
\A = Al Stack gas velocity, ft/sec, @ stack conditions
Qs = == Siack gas volumetric flow rate, actual 113/rnin.
sttd = -- tack gas volumetric flow rate, std ft3/hr {dry)
H P, = T;& v P
Pe = 30024
T
@ v, = Kp Cp ('\/m @ ps — . =3

6.557@—“)
seC

Isckinetic Variation

112

1. fo.00267 InBe ey 11y gy [Tm) £
s ’ ml  °R lc) T bar

GVS Ps An

&

ESOURCE
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< PARTICULATE FIELD DATA /_‘9
PUNT _ASer Lotz 4’4 DATE _- ‘
1ocanion — /—“‘% ASSUMED MOISTURE, % Y 6? |
CreraToR T A Lonliy PROBE LENGTH, 1. co W"C QF sTACK i
STACK NO, _ T / NOIZLE DIAMETER in, s &7 F'{;:- — D!STLRBA\C"E
ww no. < — e STACK DIAMETEL in. £2YY o A SANMPLING
SAMPLE DOT NO. LD, Catae 2572 T & paopr matir stTING oS r’,},{z T T RITE T
METER BOX NO. _ & WEATER BOX SETTING __ 2 % ~ ? l ' o
AmsiENT TEMPERATURE _ T D € rACTOR L~ et \Déi';"n_r_i:;fz.f
BAROMETRIC PRESSURE 352 7 o PROCESS WEIGHT RATE : ! Cess SECTION S GAS FLOW |
TEMP. OF }
AMP! VELOCITY METER G AS SAMPLE TEMP. | SAMPLE : PUMP
TRAVERSE e vty Lex0 OHENT e sspﬁ% irsnsssgrv GAS METER |~ 80X GAS LEAVING VAU |
°F NOLUME | INLEY | wENgER |
NUMBER | o ooy turie | (T4 (&P) (YO P)| actuaL oesiep | (YmLFLY | (Tmy)oF(Tmogrd °F - °F DYoER it
55827
/ v | 790 1=, 20 /9] o 102 | sem (s” | /0.0
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-1
)
d
i
!
T r
TOTAL
AVERAGE
WEIGHT OF PARTICULATE COLLECTED, mg VOLUME OF LIQUID WATER COLLECTED . ORSAT MEASUREMENT '
FiNAL WEIGHT—TARE WEIGHT = WEIGHT GAIN [mpinger Final — Initial = UQUM Collected Test Time ch Os co Ny
FILTER b1 1
PROBE WASH 2 2 i
TOTAL WEIGHT GAIN 4l 3 _
' 4 .
shicA COMMENTS: /9/(/ a f&/‘%/ '
RESCURCE Total Volume Collected
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PARTICLE DATA LABORATORIES, LTD.

115 Hahn Street . Eimhurst, Itlingis 60126 » {312) 832-5658

June 18, 1979

Resource Consultants

P.O. Box 498

Maryland Farms

Suite 340 ,
BErentwood, Tennessee 37027

Attn: Mr. Billy R. Nichols

Subj: Bahco Analysis
PDL Project I=5775

Gentlemen:

Two samples submitted for a Bahco analysis were oven dried

to determine volatiles and then given a sieve analysis to
remove particles greater than 100 mesh (149p). The material
passing the 100 mesh sieve was given a standard Bahco analysis.
The results of the test series are as follows:

Volatiles at 100%¢ § By Weight

Clay Kiln Nil

Sieve Analysis

Sample Mesh Size Microns $ Retained
Clay Kiln 100 149 59.1%

Your samples will be returned to you under separate cover for
your examination.

Bahco Analysis

The results of this test series are shown in the following

data groupings. Each group consists of a terminal settling
velocity and a micron size distribution by weight performed

in accordance with the American Society of Mechanical Engineers
Power Test Code 28.




| PARTICLE DATA LABORATORIES, LTD.

_2-
Resource Consultants
June 18, 1879

Electrozone Analvsis

The sample was given a standard Electrozone Analysis (brochure
included} and in both cases, the data was extrapclated back below
1.2 microns. We encourage you to call us, and we will discuss
your data on a one-to~one basis as we have an exact duplicate
copy on file,.

Conclusion

The sample was analyzed on a Bahco classifier using the ASME
Power Test Code 28. 1In addition, the material was given a
sieve analysis for material greater than 100 mesh and the
specific gravity of a composite sample was determined as per
ASTM method C135.

It has been a pleasure serving Resource Consultants, and we
look forward to the pleasure of serving you again in the future.

Respectfully submitted,
PARTICLE DATA LABORATORIES, LTD.

512,46L~w'

Kirk Evans
Technical Staff

KE/jh




LWFERTICLE SIZE ANALYSIS EY FARTICLE DATA LARS., - ELZONE MITHOD
I 115 HAHN STREETr» ELMKURST» IL 40126
) TELEFHONE: 312/832-5658

FOR? RESOURCE CONSULTANTS
ON SAMFLE: CLAY KILN t
DATE 18 JUN 79

SETATISTICS FDOR VOLUME DISTRIBUTION:

INDICES

VOLUME MOLE = 1.22 MEDIAN = 1.50 HI&RDNS ANDN LARGER
GEOMETRIC VOLUME MEAN = 1.59 +/- 2.35 (147.84%Z) SKEWNESS
ARITHMETIC VOLUME MEAN = 2,62 +/~- 4,14 (157.90%) SKEWNESS

FERCENTILE: 0.48 MICRONS AND LARGER HAS ?3.03% OF VOLUME
FERCENTILE:! 0.60 MICRONS AND LARGER HAS 88.18% OF VOLUME
FERCENTILE! ©0.76 MICRONS AND LARGER HAS B1.547% OF VOLUME
FERCENTILE: 0.95 MICRONS AND LARGER HAS 73.21% 0OF VOLUME
FERCENTILE: 1.20 MICRONS AND LARGER HAS 60.24% OF VOLUME
FERCENTILE: 1.50 MICRONS AND LARGER HAS S0.146% OF VOLUME
FERCENTILE: 1.90 MICRONS AND LARGER HAS 40,55% OF VOLUME
FERCENTILE! 2.40 MICRONS aAaND LARGER HAS 28.99% - OF VOLUME
FERCENTILE: 3.80 MICRONS AND LARGER HAS 16.,33Z 0OF VOLUME
FERCENTILE: 4.80 MICRONS AND LARGER HAS 11.51% OF VOLUME

FERCENTILE: 10.0 MICRONS AND LARGER HAS 4.71% OF VOLUME
FERCENTILE: 15.0 MICRONS AND' LARGER HAS 2.24% OF VOLUME
FERCENTILE: 22.0 MICRONS AND LARGER HAS +87% OF VOLUME
FERCENTILE: 27.0 MICRONS ANDI LARGER HAS .S50%Z OF VOLUME
FERCENTILE: 32.0 MICRONS AND LARGER HAS + 34%Z OF YOLUME
FERCENTILE: 38.0 MICRONS AND LARGER HAS .19%Z OF VOLUME
FERCENTILE: 45.0 MICRONS AND LARGER HAS «12% OF VOLUME
FERCENTILE: 3S53.0 MICRONS ANDII LARGER HAS .08%Z OF VOLUME
FERCENTILE: 63.0 MICRONS AND LARGER HAS .04% OF VOLUME
FERCENTILE: 75.0 MICRONS AND LARGER HAS <024  OF VOLUME
FERCENTILE: 90.0 MICRONS AND LARGER HAS «01% OF VOLUME
FERCENTILE: 106. MICRONS AND LARGER HAS +00X OF VOLUME
FERCENTILE: 12S. MICRONS ANI''LARGER HAS .00% OF VOLUME
FERCENTILE: 150. MICRONS AND LARGER HAS .00%4 OF VOLUME

AT 0.77 SIGMA INTERVALS ON FROBARILITY FAFER:

FERCENTILE! O00.1X% OF VOLUME IS AT 44.467 HMICRONS AND LARGER
FERCENTILE: ©1.0% OF VOLUME IS AT 20.84 MICRONS AND LARGER
FERCENTILE: 06.0Z OF VOLUME IS AT 7.90 MICRONS ANDI LARGER
FERCENTILE: 22.0%Z OF VOLUME 1S AT 2.79 MICRONS AND LARGER
FERCENTILE: S0.0X OF VOLUME IS AT 1.50 MICRONS AND LARGER

FERCENTILE: 78.0%Z OF VOLUME IS AT .80 MICRONS AND LARGER
FERCENTILE! 94,0%Z OF VOLUME IS AT .46 MICRONS AND LARGER
FERCENTILE: ¢%.0X OF VOLUME IS AT «26 MICRONS AND LARGER

FERCENTILE: 99.9%4 OF VOLUME IS a7 «16 MICRONS AND _ARGER

il




-

FUARTICIE SIZE ANALYSIS Y FARTICLE DATA LAES, - FLZIONE METHOD
. 115 HAHN STREETy» ELMHUFESTs IL 601264

TELEFHONE: 312/832-5658

FOR: RESOURCE CONSULTANTS
ON SAMFLE: CLAY KILN
DATE 18 JUN 79

PARTICLE SIZE VS. UDLUME (4) AND % OF VOLUME LARGER THAN SIZE (¥)
GRAFH - FRDOM @ T0 @ - SKIFI #1

0 25 S0 - 75
lOCO.‘.O“QCO...'
J114
w4
L1454+
v+
L1954
L,

.25 +

)

= * +
11.97> X +

15.79> X +
R
20.84> x +
%+
27.950x%+
P £
36.28K+
X+
47 .88>%
pa
63.175%
pd
83.346>X
bt 3

'an.oooca--o..-l!‘laonaaoon.l.o.!o..lo.lo..oooo.!.0......‘500...-

..".!00'0.0..0.!......QO...O’..!‘...'.'.'C.....

-
Qo
o

M M VI MW W W -




< BPARTICLE SIZE ~NALYSIS EY FARTICLE IIATA LARS. -~

.

FOR:

ON SAMPLE:

LATE:
TABULAT

DATA ID

SIZE-NORMALIZED
1.12199E 8

TOTAL =

CHNL S

é
7
8
?
i0
11
12
13
14
15
146
17
18
19
20
21
22
23
24
23
26
27
28
29
30
31
32
33
34
35
3é
37
a8 1

ION

IZE

'12
ll:
.13
14
«15
Y-
17
' 12
.20
.2

+23
.25
.26
.2

+30
33
« 35
+ 37
»40
043
46
+ 49
53
W97
61
065
+70
79
+80
«86
92
79
006

115 HAHN STREET,
TELEFHONE?

RESOURCE CONSULTANTS

CLAY KILN
18 JUN 79

9775

VOLUNME

8329
11893
16804
23490
32490
44462

58241 -

78275
104235
137489
1793541
232171
297307
376313
4704671

581500

709508

854756
1017018
1195894
1389993
1596565
1812849
2035330
2240305
2484344
2704815
2918638
3121474
3308481
3472593

3607127

3706122

TATE

CHNL

39
40
41
42
43
44
45
44
47
48
49
S0
S1
S2
53
54
S5
Sé
57
58
59
&0
61
62
&3
64
65
66
67
48
69
70
71

18 UN
VOLUME DISTRIKUTION

S1ZE

1.13

1.22
1.30
1.40
1.50
1.40
1.72
1'84
1.97
2.12
2.27
2.43
2,60
2.79
2.99
3.21
2.44
3'68
3.95
4,23
4.54
4.86
5.21
5.58
.98
&.41
4.87
7.37
7.%90
B.46
9.07
?.72
10.42

VOL UME

3766430
3788419
3775858
3735109
34673754
3598391
3512994
3418358
3312278
3190533
3048491
2884145
26946942
2490224
2270156
2044802
1822903
1612799
1421633
1254484
1114050
1000737
9124689
836195
7946382
757918
25490
695517
664595
631510
594010
5586463

520354

ELMEURS

ELZIONE METHOD

Te IL

312/832-5658

CHNL

72
73
74
75
76
77
78
79
80
g1
g2
83
84
85
8é
87
ge
89
90
71
P2
¥3
74
25
94
e7
98
99
100
101
102
103
104

SIZE

11.17
11.97
12.83
13.75
14.74
15.79
16,93
18.14
19.44
20,84
22,34
23,94
25,66
27.50
29,47
31.59
33.85
34.28
38.89
41,68
44,67
47.88
51.31
$5.00
58.94
63,17
67.71
72.5
77.78
83.36
89.34
95,75
102,63

60126

UOLUME

481888
443840
406572
370284
335094
301148
268646
237815
208882
182047
157474
135257
115409
?7878
82556
49291
57899
48186
39954
33014
27191
22313
182464
14915
121355
7888
8031
6687
S379
4311
3443
2739
2171

.....




».' *

TONVERT FROM VOLUME TO COUNT TOTAL= 3.77184E 8



LFARTICLE SIZE ANALYSIS BY FARTICLE I4TA LAES. -  ELIZIONE METHGL
ot 115 HAHN STREETs ELMHURST, IL 601264
TELEFHONE: 212/8B32-5458

FOR: RESOURCE CONSULTANTS
ON SAMFLE: CLAY KILN
DATE: 18 JUN 79

STATISTICS FOR COUNT DISTRIRUTION:

INDICES

COUNT MODE = +33 MEDIAN = .33 MICRONS AND LARGER
GEOMETRIC COUNT MEAN = e34 +/- .28 ( B1.38%) SKEWNESS
ARITHMETIC COUNT MEAN = ‘41 4/- +31 ( 74.10%) SKEWNESS

FERCENTILE:!: 0.48 MICRONS AND LARGER HAS 28.12% OF COUNT
PERCENTILE: 0.460 MICRONS AND LARGER HAS 1B.40% (OF COUNT
PERCENTILE: 0.76 MICRONS AND LARGER HAS 11.23% 0F COUNT
FPERCENTILE?! 0.95 MICRCONS AND LARGER HAS &.39% OF COUNT
FERCENTILE: 1.20 MICRONS AND LARGER HAS 2.71% OF COUNT

FERCENTILE! 1.50 MICRONS AND LARGER HAS 1.33X 0OF COUNT
FERCENTILE? 1.90 MICRONS AND LARGER HAS + 6274 OF COUNT
FERCENTILE: 2.40 MICRONS AND LARGER HAS «21Z OF COUNT
FERCENTILE: 3.80 MICRONS AND LARGER HAS +03% OF COUNT
FERCENTILE: 4.80 MICRONS AND LARGER HAS +01¥% OF COUNTY
FERCENTILE: 10.0 MICRONS AND LARGER HAS «00X OF COUNT
FERCENTILE: 15.0 MICRONS AND LARGER HAS +00% OF COUNT
PERCENTILE: 22.0 MICRONS AND LARGER HAS +00% OF COUNT
FERCENTILE: 27.0 MICRONS AND LARGER HAS +00% OF COUNT
FERCENTILE: 32.0 HMICRONS AND LARGER HAS .00X OF COUNT
FERCENTILE: 38.0 MICRONS AND LARGER HAS +00X OF COUNT
FERCENTILE! 45,0 MICRONS AND LARGER HAS +Q0X OF COUNT
FERCENTILE? S3.0 MICRONS AND LARGER HAS +00Z OF COUNT
FPERCENTILE: 63.0 HMICRONS AND LARGER HAS +Q00%  OF COUNT
FERCENTILE: 75.0 MICRONS AND LARGER HAS +Q0%Z OF COUNT
FERCENTILE: 90.0 MICRONS AND LARGER HAS .Q0X OF COUNT
FERCENTILE: 106. MICRONS AND LARGER HAS +00% OF COUNT
FERCENTILE: 125, MICRONS AND LARGER HAS +00% OF COUNT
FERCENTILE: 150. MICRONS AND LARGER HAS +00% OF COUNT

AT 0.77 SIGMA INTERVALS ON FROBABILITY FAFER:

FERCENTILE: 00.1%Z OF COUNT IS AT 2.79 MICRONS AND LARGER
FERCENTILE:! 01.0% OF COUNT IS AT 1.40 MICRONS AND LARGER

FERCENTILE: ©06.0% OF COUNT IS AT «92 MICRONS AND LARGER
FERCENTILE: 22,04 OF COUNT IS AT +53 MICRONS AND LARGER
FERCENTILE: 3S0.0Z OF COUNT IS AT «33 MICRONS AND LARGER
PERCENTILE! 78.0% OF COUNT IS AT +21 MICRONS AND LARGER
FERCENTILE: ©94.0% OF COUNT IS AT +14 MICRONS AND LARGER
FERCENTILE: 99.0% OF COUNT IS AT .12 MICRONS AND LARGER

FERCENTILE?: ¢99.9% 0OF COUNT IS AT +12 MICRONS AND LARGER

H




FeNITICLE

»

FOR?

SIZE ANALYSIS BY FARTICLE IaTA LAES. -
113 HAHN STREETs ELMEUXRS
TELEFHONE: 312/83

RESOURCE CONSULTANTS

ON SAaMFLE: CLAY KILN

DATE:

FARTICLE

18 JUN 79

SIZE VS. COUNT (4> AND Z OF COUNT
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LFERTICLY ®IZE ANALYSIS EY FARTICLE LATA LARS., -  FELZUNE HETHOD
o 115 HAHN STREET, ELMHURSTy IL 60126
TELEFHONE: 312/832-5458

FOR? RESOURCE CONSULTANTS
ON SAMFLE: CLAY KILN o
DATE: 18 JUN 279

TARULATION

DATA 1D S775 [IATE 18 JUN

SIZE-NORMALIZEDL COUNT DISTRIEBUTION
TOTAL = 1,7917BE 8

CHNL SIZE COUNT CHNL SIZE COUNT . CHNL SIZE COUNT
é +12 2593142 34 .80 2877198 &2 5.58 2309
7 «12 3007570 35 +86 2474841 &3 S5.98 1765
8 +13 34350803 36 «F2 2111430 &4 &.41 1344
9 +14 3918748 37 99 17814624 65 6.87 1061

10 «15 4402856 38 1.06 1486844 &4 7.37 824
11 +16 4894120 39 1.13 1227344 &7 7.%90 641
12 +17 5207251 40 1.22 1002733 48 B.46 4935
13 +19 54684520 41 1.30 811772 &9 9.07 379
14 +20 £14BI394 42 1.40 652248 70 Q.72 289
1S «21 6587502 43 1.50 521089 71 "10.42 218
16 + 23 6987270 44 1.60 4145890 72 11.17 1464
17 +25 7339094 4% 1.72 328766 73 11.97 123
18 26 7631733 44 1.84 259874 74 12.83 1
19 +28 7847404 47 1.97 204588 S 13.75 &8
20 .30 7972829 48 2.12 1560000 74 14.74 50
21 .33 8001025 49 2.27 124182 77 15.79 36
22 35 7929527 S0 2.43 5423 78 156.%93 24
23 +37 7759314 91 2.60 72477 79 1B.14 19
24 +40 7498958 o2 2.79 54357 80 19.44 13
2% «43 7162352 53 2,99 402350 81 20.B4 10
26 46 6761379 24 3.21 29448 B2 22.34 7
27 +49 630BS574 35 3.44 21325 83 23.%94 S
28 .53 S816874 Sé 3.48 15326 84 25.44 3
29 57 5305443 S7 2.95 10976 85 27.%0 2
30 &1 4785993 S8 4.23 7844 86 29.47 2
31 +&3 42728BE7 59 4.54 S672 87 31.5%9 1
32 70 3778657 &0 4,86 4139 88 33.85 1

33 +75 3311858 a1 S5.21 3066
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PARTICLE DATA [ABORATORIES, LTD.

115 Hahn Street . Eimhurst, Hlinois 60126 . {312) 832-5658

PARTICLE S1ZE ANALYSIS
BY BAHCO TEST METHOD
POWER TEST CODE 28

DATE: June 18, 1979

COMPANY : Resource Consultants

SAMPLE: Clay Kiln

SPECIFIC GRAVITY o 2.55 grams/cc
PERCENT ABOVE 100 MESH 59.1
PERCENT BELOW 100 MESH 40.9

PARTICLE SIZE CURVE
BASED ON SPECIFIC GRAVITY 2.55 grams/ce

The particle size distribution of your sample was
determined by data obtained from the Bahco Centrifugal
Classifier. Analysis was performed in accordance with
the American Society of Mechanical Engineers Power
Test Code 28. The particle size distribution pre-
sented in the graph is that part of the distribution
which the Bahco Classifier is used for. The attached
information details the principle and operation of

the Bahco Centrifugal Classifier.

WASHINGTON D.C. OFFICE: P O SBox 654 ¢ Reston. Viroinia 22070 o 17071 477.6000
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DRAFT/WP
d3006-4/971130

03/30/92 1 No PRscgs s DTk
Emission Test Report —
Review Checkligt QGP L( /;;Z
Reviewer:. /P /L/M’M/M’V"
Review Date: 1[I8/9%

A. Background Information
1. Facility name: _Z043/GBse [isyrund ar_foorésqTE (o

Location: zﬁ%”ﬂéﬂﬂ?{, ﬁtf
2. Source category: LSHTUE IS T /4!62&%’75
3. Test date: 6,/5' '«6'/6’/7‘9
4. Test sponsof: _ Punr

5. Testing contractor: ReSOyree CovSUTraty

ContPL.nate

6. Purpose of test:

7. Pollutants measured

(M) m-10  cO 05 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 gystems 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.

Test ID |Process Process ID Uncontrolled |Controlled APCD (controlled emissions only)

Lo [Mast)




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.)




DRAFT/WP
d3006-4/971130

-03/30/92 3

2. For each process tested list feedstock materials and

products. Indicate if activity factors are for feed (F)

rate or product (P)

Process ID |Feedstock materials

rate.

Products

Basis for activity
factor

F/P

Basis 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.

Basis for data:

Wi RN]|=a|WIN ]| =] WIN]=]&aWIN] -~




DRAFT/WP
d3006-4/971130

03/30/92 4
C. Air Pollution Control Systems Tested

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

m
[ID  [Type of APCD Manufacturer Mode! No.

Note: Be as specific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. Por 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)




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 Units

Type of
APCD:




DRAFT/WP
d3006-4/971130

03/30/92 &

D. Sampling and Analysis Methods

1. Complete the following table

e ——————

Reference/

conditional | Deviations
Test location Pollutant S & A method method noted
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
- Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
|| Y/N Y/N
Y/N Y/N
YN Y/N
YN Y/N
YN Y/N
YN Y/N
YN Y/N
} YN Y/N
- Y/N Y/N




0

DRAFT/WP

d3006-4/971130

03/30/92
2.

3.

7

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.

Describe any deviations identified above.

=&




DRAFT/WP

43006

-4/971130

03/30/92 8

E. Emission Data Documentation

1.

Tabulate the following stack gas data from the test

report.

Parameter

{Use additional pages as needed.)
Values reported

Run 1

Run 2

Run 3

Run 4

Stack temperature

Moisture

Oxygen

Volumetﬁc_f-low, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

(Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isckinetic

Pollutant concentration:

Stack temperature

Moisture

Oxygen

Volumetric ﬁow, wtual

Xolumettic ﬁow, standard

Percent isokinetic

Pollutant concentration:




§

DRAFT/WP

d3006-4/971130

03/30/92
2.

Test ID

9

Pollutant

Units

Tabulate pollutant mass flux rates
rm

Mass flux rates

Run 1

Run 2

Run 3

Run 4




DRAFT/WP
d3006-4/971130
03/30/92 10

3. Present example emission factor calculations below.




\‘?

DRAFT/WP

d3006-4/971130

03/30/92 11

4. Tabulate emission factors

N — o —————— ————
Average emission factor "

Process

Pollutant

Units

Uncontrolled

Coatrolled

b3006-4/971130




DRAFT/WP
d3006-4/971130
03/30/92 12

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

Venturi (or other high
energy) scrubber

Current and power levels
Pressure drop
Liquid/gas (L/G) ratio
Mist iliminator 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






