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1.0 INTRODUCTION

Iﬁ accordance with Section-III of the Clean Air Act of 1970, the
Environmental Protection Agency is'charged with the establishment of
performancé standards for new installations or modifications of existing
jnstallations in stationary source categories which may contribute
significantly to air pollution. A performance standard is a standard for
emissions of air pollutants which reflects the best emission reduction
gystems that have been adequately demonstrated taking into account economic
considerations. _

The development of realistic performance standards requires accurate
data on pollutant emissions applications to various source categories. Thus
Scott Environmental Technology performed source sampling tests at the
U.8. Lime Division of the Flintkote Company in the City of Industry, California
during the week of April 15, 1974. The purpose of the test was to obtain
background data for development of National New Source Performance Standards
in the lime industry. The plant under consideration is involved primarily
in lime hydration, Wet exhaust gases from a seasoning chamber are passed

through a Ducon scrubber where the heavy residue is collected in a slurry

tank. The wet gasaous stream is then vented to the atmosphere via a tall
stack, about 100 feet above ground and 26.75 inches in diameter.

The original task order specified six two—hour runs on the outlet
of the scrubber only. The EPA Project Officer, however, modified this plan
to three four-hour runs becuase of low outlet emission rates. Due to a
lack of silo storage space at the planf during run three, the sampling time
for this run was reduced to two hours. Also, during the second test rum, &
screw auger to the storage bin plugged up and caused a temporary g]ant upset.
The delay was only for about twenty minutes and did not significe" "ly affect
the test run, ' . - ’

The samples were analyzed for the determination of total particulate
loading. The test method used was Method 5, "Determination of Particulate
Fmissions from Stationary Sources" as published in the December 23, 1971

Federal Register. However, two important modifications were incorporated

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.




w

<!

ade
™

SET 2510 02 0874

in the sampling scheme: (i) the impinger catches were retained and
analyzed, and (ii) a "front—half" water wash was found necessary for
complete sample recovery. |

The test team comprised of three EPA representatives and two
Scott employees. Three complete tests were performed traversing the
stack in two_perpendicular directions. The test equipment was set up

on April 15, 1974, and the tests performed on April 16, 17, and 18, 1974. '

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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2,0 SUMMARY & DISCUSSION OF RESULTS

A summary of the test results is presénted in Table 1 (British

Units) and Table 2 (Metric Units). As can be seen, all three runs showed

a very high stack gas moisture content (40-50%). Moreover, the sampling
nomograph had to be often reset during runs because of fluctuations in
stack temperature that caused large changes in the moisture content of

the saturated gas stream., Also, a nozzle size at the low end of the
acceptable range (0.210 ins.) was used in the first two runs in order to
reduce the volume of water collected in the impingers. This results in
<E§§;-isokinetic (>110%) average samgizﬁa rate because the operating orifice

pressure drop (AH) was forced below the straight-line calibration range.

Therefore a larger nozzle size (0.302 ins.) was used in the last run to
bring the isokinetic sampling rate to within acceptable limits.

It should be pointed out here that the isokinetié values reported
in Tables 1 and 2 are average values, averaged over the iSbkinetic rates
determined at each sampling point. The percent isokinetic rate at each
traverse point was based on the volume sampled at each point, the velocity
(pressure drop and stack temperature) measured at each point, an& the
sampling time at each point. _

A visible emission check was also conducted during this test
program on 4/18/74. Due to the high moisture content, the stack plume
was essentially all water vapor. An overcast background, however, rendered

detection of any other possible visible emissions virtually impossible.

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Table 1 SUMMARY OF RESULTS

. (British Units)

Run Number

Date:

Volume of Gas Sampled - DSCF(a)
Percent Moisture by Volume **

Average Stack Temperature = °F (b)174

Stack Volumetric Flow Rate -DSC
Stack Volumetric Flow Rate -ACFM
Percent Isokinetic

c)

Percent Opacity
Feed Rate - ton/hr

Particulate - probe, cyclone, &

filter catch

mg

gr/DSCF
gr/ACF
1b/hr
ib/ton feed

Particulate ~ total catch
mg

gr/DSCF

gr/ACF

ib/hr

1b/ton feed

Percent Impinger Catch

1 2 3 Average
4116/74 &/17/74 4/18/74
74.2 80.6 80.5 78.4
44.5 48.0 47.5 46.7
178 177 176
4901 4775 4797 4824
10701 11154 11084 10980
"101.3  115.7 106.7 107.9
0 0 ‘0 0
14 " l4 14 14
104.2 140.8 191.3 145.4
0.02164 0.02690 0.03658  0.02855%
0.00991 0.01151 0.01583 0.01248%*
" 0.91 1.10  1.50 1.17
1 0.065 0.079 0.107 0.084
b,ﬁlsz. s SQ ‘o,@ &a
129.6 181.3 211.0 174.0
0.02691 0.03463 0.04034  0.03415%
0.01233 0.01483 0.01746  0.01494%
1.13  1.42 1.66 1.40
0.081 0.101 0.119 0.100
6.0 OO0 DO
19.6 22.3 9.34 17.1

(a) Dry standard cubic feet at 70°F, 29.92 in.Hg.
(b) Dry standard cubic feet per minute at 70°F, 29.92 in.Hg.

(¢) Actual cubic feet per minute.
* Weighted Averages

*#% Based on saturated psychrometric values at stack temperature.

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Table 2 SUMMARY OF RESULTS
(Metric Units)
Run Number 1 2 3 Average
Date: | (a) 4/16/74 4/17/74 4/18/74
Volume of Gas Sampled - Nm3 2,100 2.281 2.278 2,220
Percent Moisture by Volume *% 44.5 48.0 47.5 46.7
Average Stack Temperature - °g (b78.9 81.1 80.6 . 80.2
Stack Volumetric Flow Rate—N@ /ud.c9a38.8 135.2 135.8 136.6
Stack Volumetric Flow Rate-m”/min‘~ 303.0 315.8 313.9 310.9
Percent Isokinetic 101.3-  115.7 106.7 107.9
Percent Opacity ' 0 0 0 0o
Feed Rate - M:ton/hr 12.7 ° 12.7 12.7 12,7
Particulate - probe, cyclone,
and filter catch
mg 3 104.2 140.8 191.3 145.4
mg/N@ 49.6 61.7 84.0 65.5%
o mg/m : 22.7 26.3 36.2 28.6%
kg/hr - 0.40 0.48 0.66 0.51
_ kg/M ton 0.031 0.038 0.052 0.040
) Particulates - total catch
mg g : ’ 129.6  181.3 211.0 174.0
mg/Ng 61.7. 79.5 92.6 78.4
ng/m 28.2 33.9 39.9 34.2
kg/hr ' 0.49 0.61 0.73 0.61
kg/M ton ©.0.039 0.048 0.057 0.048
Percent Impinger Catch 19.6 22.3 9.34 17.1

(a) Dry normal cubic meter at 21.1°C and 760 mm Hg.

(b) Dry normal cubic meters per minute at 21.1°C, 760 mm Hg.

(c) Actual cubic meters per minute.

R Weighted average. ;

** Based on saturated psychrometric values at stack temperature.

FAY
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3.0 PROCESS DESCRIPTION & OPERATION

Limestone consists primarily of calcium carbonate or combinations
of calcium and magnesium carbonate with varying amounts of impurities. Lime o
is a calcined or burned form of limestone, commonly divided into two basic ' ‘
products~-quicklime and hydrated lime. ‘Calcination expels carbon dioxide
from the raw limestone, leaving calcium oxide (quicklime). With the addition
of water, calcium hydroxide (hydrated lime) is formed.

~ The basic processes in production are (1) quarrying the limestone

raw material, (2) preparing the limestone for kilns by crushing and sizing,-
(3) calcining the limestone, and (4) optionally processing the quicklime
further by additional crushing and sizing and then hydration.

The Flintkote Company lime plant in Industry, California, operates

a calcitic quicklime atmospheric hydrator to produce calcium hydroxide

(hydrated 1lime). The quicklime feed of approximately 14 tons per hour is

crushed and pulverized before being fed to a pugmill premixer where it is

" wet with a lime slurry from the scrubbing system. The reaction takes place

in an agitated seasoning chamber. A rate retardant is added to the seasoning
chamber to control the high temperatures obtainable in this exothermic reaction.
The final moisture content of the hydrated lime was reported to range from
0.5 to 1.0 percent. | '

The offgas from the seasoning chamber is scrubbed in a Ducon UW-4

dynamic water scrubber with about 165 pounds per minute of water. Gas

temperature into the scrubber is 190°F. Operating variables during the tests
are summarized in the following Table.

Three(garticulate samples were taken from the scrubber stacq by

Scott Environmental Technology, urder contract to the EPA. Samples 1 and 2
were of four-hour duration. Sample 3 was of two-hour duration. Visible
emission data were recorded by an EPA observer for one hour during the third
test. A large st-eam plume was observed but no other viéible emissions were
discernible. Preliminary calculations indicated about 4- p- - nt moistura'

in the gases out of the scrubber.

ji SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Three baghouse collectors controlled emissions from loading, milling,

sackin Craeal and separating processes in the lime plant. No visible
...‘l'""'-—_-‘ N
&missions were apparent from these collectors. No sampling of these emissions
was done.

_ According to Flintkote and EPA process data, the plant was operating
normally throughout all three tests. The process shut down for approximately
five minutes during the second test due to a blocked feed screw and may result
in a slightly lower particulate catch for that test. All three tests appeared

to be successful.

TABLE 3 - SUMMARY OF ATMOSPHERIC HYDRATOR AND WATER SCRUBBER
OPERATING DATA DURING SAMPLING

" Date |  4/16/74 4/17/746  4/18/74
Test No. | | 1 2 3
Lime Feed Rate (tons/hr) 14 14 14
Water Feed Rate (tons/hr) 7 7 7
Hydrated Lime Production (tons/hr) 17-18 | 17-18 17-18
Scrubber Water (1bs/min) 160-166 165-168 165-169
Scrubbe; Temp. before airbleed (°F) 203-206 202-210 - 208-215
Scrubber Temp. after airbleed (°F) ~  184-192 188-192 188-192

5 SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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4.0 LOCATION OF SAMPLING POINT

The exhaust from the lime hydration operation passes through a
Ducon Scrubber before entering the stack. The sample collection ports
were located sixteen feet above the scrubber/stack interface as de-
tailed in Figure 1. Two ports whose axes were perpendicular were lo-
cated at this point. The stack inside diameter is 26.75 inches from the
scrubber to the exit. _ |

The sampling probe was traversed in and out of each port sampling

at twelve locations in each direction, The location of each sampling point

is shown in Figure 2.

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Samples for the determination of total particulate loading were
collected using one probe and traversing two perpendicular ports. The
.sampling and analytical procedures used were in accordance with Method 5,
"Determination of Particulate Emissions from Stationary Sources,' as

published in the Federal Repister, Volume 36, No. 247, Tuesday, December 23,

1971. However, two important modifications were incorporated in this
procedure: (i) the impinger catches were retained and analyzed, and (ii)
a "front-half" water wash was found necessary for complete sample recovery.
All dried particulate samples collected were forwarded to the EPA for
analysis after determination of particulate mass.

Briefly, the method consisted of withdrawing a sample isokinetically
froﬁ'the stack through a heated probe into a filter and impinger train as
shown in Figure 3. The sample volume is measured with a dry gas meter and
isokinetic conditions were maintained by monitoring the stack gas velocity.
After testing was completed, the train was thoroughly washed including the
probe. A water and acetone wash were used and collected in separate containers.
These Washlngs were evaporated, dried and weighed along with the filter |

and summed to obtain the total weight of particulate matter collected.

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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APPENDIX A

Complete particulate results with example calculation.

} | SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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SAMPLING DATA
Run _No. ' ' 1 2 3
Test Date ' 4/16/74 41177174 4/18/74
Sampling Time, 24 hour clock ' 1038-1458 0934-1419 0840-1057
_ Dn Sampling Nozzle Diameter, in. 0.210 0.210 0.302
T, Net Time of Test, Min. 240 240 125
Pb Barometric Pressure, in. Hg 29.54 29.62 29.60
Absolute _
P Average Orifice Pressure 0.400 0.425 1.681
" Drop, in. Hy0 -
A" Volume of Dry Gas Sampled at 82.67 88.28 86,51
m Meter Conditions, DCF
Tm Average Gas Meter Temperature, 123.9 115.2 105.6
-]
F |
v Volume of Dry Gas Samplgd at 74.2 80.6 80.5
Bstd Standard Conditions , DSCF :
Vw Total HyO Collected in Impin- 1363.4 1768.4 1652.2
LA _ gers and Silica Gel, ml _
VW Volume of Water Vapor Collected 64.4 " 83.6 78.1
- gas at Standard Conditions™, SCF
ZM % Moisture in Stack Gas, by 44.5 48.0 47.5
Volume®
Mﬁ Mole Fraction of Dry Gas _ 0.555 ' 0.520 0.525
% COp Volume % Dry 0.00 0.00 0.00
% 0, Volume % Dry 20.43  20.43 20.43
% CO  Volume Z Dry : 0.00 _ 0.00 0.00
% N, - Volume % Dry 79.57 79.57 79.57
de Molecular Weight of Stack Gas, 28.82 28.81 28.82
Dry Basis '
MW Molecular Weight of Stack Gas, 24.00 23.63 23.68
Wet Basis
CP Pitot Tube Coefficient 0.82 0.82 0.82
TS Average Stack Temperature 174 | 178 177
°F _
NP Net Sampling Points 48 48 25
|4 Static Pressure of Stack _ 0.01 0.01 0.01
st .
Gas, in. Hg
P Stack Gas Pressure, in. Hg 29.55 29.63 29.61
Absolute '

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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SAMPLING DATA

Run No. 1 2 3

v, Stack Gas Velocity at Stack 2742 2858 2840
Conditions, fpm

. Stack Area, in.> 562 562 562

.QS Dry Stack Gas Volumetric Flow 4901 4775 4797

Rate at Standard
Conditions,c DSCFM

Qa Stack Gas Volumetric Flow Rate 10701 11154 11084
at Stack Conditions, ACFM
21  Percent Isokinetic 101.3 115.7 106.7
%0 Percent Opacity S 0 0 0
T, Unit Feed Rate—ton/hr 14 14 14
me Particulate - Probe, Cyclone, 104.2 140.8 191.3
and Filter, mg _ :
m, Particulate - Total, mg 129.6 - 181.3 211.0
7 )
) I, % Impinger Catch 19.6 22.3 9.34
- Can Particulate - Probe, Cyclone, 0.02164 0.02690 0.03658
- and Filter, gr/SCF
a0 Particulate - Total, gr/SCF 0.02691 0.03463 0.04034
at Particulate - Probe, Cyclone, 0.00991 0.01151 0.01583
and Filter, gr/ACF )
au Particulate - Total, gr/ACF 0.01233 0.01483 0.01746
aw Particulate - Probe, Cyclomne, 0.91 1.10 1.50
| and Filter, 1lb/hr
C.x Particulate - Total, 1b/hr 1.13 1.42 1.66
Ptf Particulate — Probe, Cyclone, 0.065 0.079 J.107
and Filter, 1b/ton feed
P Particulate — Total, 1b/ton feed 0.081 0.101 0.119

a Dry standard.cubic feet at 70°F, 29.92 in. Hg.

b Standard conditions at 70°F, 29.92 in. Hg.

¢ Dry standard cubic feet per minute at 70°F, 29.92 in. Hg.
%

Based on saturated psychrometric values at stack temperature.

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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PARTICULATE CALCULATIONS
(Example for Run #1)

1. Volume of dry gas sampled at standard conditions - 70°F, 29.92"

Hg, ft.
‘ .3 l ' o, Hop
= . 7.7 . . e
17.7 XV [Pp+ B Ft 11714 x §2.67 (2954 + ==
V 2= 1306 - —— ' - —
LI T ()23.9+460)
-+
(Tm ‘ 460) . = TH#2 cu..&l:.
9. Volume of water vapor at 70°F & 29 ;92" Hg, Ft.
v, - 0.0473 XV = 3 = cou7sx i363d = 644 cufb
gas _ _ - -

3. % Moisture in stack gas

100 X V
w

-
gas = 2% = 44.5 %
M=V + VW : -

Mstd gas

4, Mole fraction of dry gas

loo =445 0.56§

leo

L1

B = 100 - M
d 100

5, Average molecular weight of dry stack gas

MW 4" (ACOZXM)+(/02X32)+(7N2X28)+(/COX28)
100 100 100 100

(- o—) + QoH3x032)+ C19.6750.29) + (—~2) = 2882

6. Molecular weight of stack gas

_MW=M dXMd+18(1-M)

28.82 x5.555 + 18(I-°. £55)

¥ 845@:[ on Sabwraled PWM v'u.LJou. ok skaele W

= L4 o0

E| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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7. Stack veiocity & Stack conditions, fpm
1/2
5’3”.17‘(,, 1
V= &350 X\/APS X (T_+460) |P XMW = fpm = 2742 Spm

CA"“‘%“‘ over HB poinds)

8. Stack gas volume @ standard conditioms, SCFM

J0123 XV XA XM X P | aony . 0235 2742 x 582 X 0,655 x29.65
(T, + 460)

(174 + 480)

Q

s

= 49p] SCFM

9. Per cent isokinetic

1032 X (T, + 460) X V_ | - ,
AT = std =% = Joi.3 % (Avenaged ovr
VX T XP XM X (0 )? 48 points)

10. Particulate - probe, cyclone, & filter, gr/SCF

¢, = 0.0154 X Mo L or/SCF . 0.018Y x -2 _ 50216 §¥[scF

Vm std _ 74.2

11, Particulate total, gr/SCF

M . - [
¢, = 0.0154 X s t = gr/SCF _  o.0134X 1296 55,49 qr|scF
Bstd | 74.2

12. Particulate - probe, cyclone & filter, gr/CF at stack conditions.

_17.7 X Can X ]PS XM 17. 7 xo0,. 0216 x29.55 x6.55%

d = gr/CF =
at (T, + 460) :

G749 + 960)

= o.00991 gv][cF

t| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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13. Particulate - total, gr/CF @ stack conditions

17.7 X C__XP_ XM, _ /7.7 x 06269 x29.55x0.555
= ao s d = gr/CF =

& (T_ + 460) | : (174 + #60)

c

s emmHEf 0.01233 §v|CF

14, Particulate - probe, cyclone, & filter, 1b/hr.

Co = 0-00857 X € X Q_ = Ib/hr. = 0.00857x 0.6216 % 470
= 0,9 ' Iblhr
15. Particuiate - total, 1b/hr. ' '
= 1b/hr. = 0.00857 x 0.0269% 490!

C__ = 0.00857 X C__ X Q
Cax . ao s

1

| _ .13 1blhv
16. % excess air at sampling point

g A - 100X 70, -y ol cppli cable)
0.266 X % N, - % 0,

.17, Particulate -~ probe, cycibne, and filter, lb/ton feed.

POy = Witnfeed _ 0.9 _ o5 045 b | Lo {eed
T | 14 =
c \ |

18. Particulate - total, 1b/ton feed

o.081 Ib]Lin fead

Ptﬁ_: =C, = 1b/ton feed - .13 -
T, - - %

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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APPENDIX B

Field Data

k| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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;_ - 'NOMOGRAPH DATA

' pant__ U S Ty 25109 705
: DATE é///é/“r’/F
! | SAMPLING LOCATION Afu MaLer . Scuddy O&?{%

CALIBRATED PRESSURE DIFFERENTIAL ACROSS ¢
ORIFICE, in. Hy0 - AHg [- <6
AVERAGE WETER TEMPERATURE (AMBIENT +20°F), °F Tnae. | /05
. '2
: | |\ 7O
| PERCENT MOISTURE IN GAS STREAM BY VOLUNE Buo | 2t |
BAROMETRIC PRESSURE AT HETER, in. Hg P | 2 ZY
STATIC PRESSURE IN STACK, in. He /3
| (P £0.073 x STACK GAUGE PRESSURE in in. H20) P
. RATIO OF STATIC PRESSURE TO METER PRESSURE Pal /.
ERAGE STACK TEMPERATURE, °F T
AVERAGE STACK TEMPERATUR o | 762~
AVERAGE VELOCITY HEAD, in. H0 ' APy, 5D
3 MAXIMUM VELOCITY HEAD, in. Hy0 AP pax.
C FACTOR : ) ‘ , W ,j-g
_f CALCULATED NOZZLE DIAVETER, in. e |, 250
?
f ~ ACTUAL NOZZLE DIAMETER, in. Y
. 'REFERENGE 4p, in. Hy0 _' 2 2,09
] EPA (Dur) 234

| 4/12
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

ot LS Lorte //ZJWA/&T() Inpees7R K¢ Cacre

DATE /5= 75—
SANPLING LOCATION /DA 728 SeutiiR. S e
INSIDE OF FAR WALL TO v
OUTSIDE OF NIPPLE, (DISTANCE A 2 7
INSIDE OF NEAR WALL TO L
OUTSIDE OF NIPPLE, (DISTANCE B) Vi .
STACK 1.D., (DISTANCE A - DISTANCE B) <X & Y
NEAREST UPSTREAM DISTURBANCE __ /& A7~
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATICN
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUNNS 4 & 5)
2 j 4 /
/ cozs | 2t | o.eeg==1" o " 1%
.57 '
Z . 082 Gl — 24 - 24
3 L /Yé 3.906 ~3% il Y%
\5'H _.5442 $ﬁi2&? - ?}g I 7.%g
4 L6598 /740217 % /7%
7 L7 20.705 = 20% 21
5 L 55F 2. 845 -22% 23%
9 . /8 24,557 ~A4% 24 %
10 LTS / BBl 257 \ A
Hse ;w?\/.p/if/i/p"-’/” Sravirse (Fote/ of az%ﬂ/é 24 Y U7€/ 2 Hoeers E L0 A L e (25wt / 7"
/ .07/ e | Lsm " Ju” /47
A (067 l /7925 / /4/ \ Z
3 ME \ 3./57° 3 \ 3%
4 /77 \ Y7352 4/%/ 5~
5 75 Wisda A 6%
A 355 Qefal = 75 7 /4/
7 G5 12254 =174 /7%
g 752 06252 207 207
7 525 22057 72 224
Vs 852 22 SHA3H 23 %
78 733 24, 958= A5~ 254
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-SET 2510 02 0874

B-4 =

PLANT

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

U Ao [ Flnthits) T

[ 6 cﬂ_/({ 25 /0‘-—’3

DATE ._ Y [/57 oxf
SAMPLING LOCATION _Hu daolr Scn defuay &M
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A) 2.2
INSIDE OF NEAR WALL TO 4:
OUTSIDE OF NIPPLE, (DISTANCE B)
STACK 1.D... (DISTANGE A - DISTANCE B) —Z. & _S/<f
NEAREST UPSTREAM DISTURBANCE /G
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
© TRAVERSE ~ PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUGINS 2 AND 3 FROM OUTSIDE OF HIPPLE
NUIBER OF STACK 1.D. STACK L.D. (TO NEAREST 1,2 INCH) DISTANCE B (SUM OF COLUINS 4 & 5)
( 02/ 26. 08 L Te2 ke y
Z (96 ) / [ 7 2.
) Ay | 3.7
- 250 | .G
2 T /3.2
. L7570 20,062 5~
(o | .38z / 23594
(! L1323 \[/ 2L 935
r

4729

20O et 2947

o ——— 1 n % wmew s o




B-5 . 7 /e L, B

X b1 2510.02 0a75  PRELIMINARY VELOCITY TRAVERSE L
| . 2 57
X T._ . — b ,’1’: [ -
LA b5 dav 2570-13 <
U paTE__Slea/ 7 . ’
\ ‘ LOCATION. _#f claol Senadla @JZM
| STACKILD. __2=4 Iy — o
| BAROMETRIC PRESSURE, in. g 2 73 4 70 /=
. STACK GAUGE PRESSURE, in. Hy0
‘ OPERATORS SCHEMATIC.OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY |  STACK “TRAVERSE VELOCITY STACK
; POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (aps), in.HyO (T, °F NUMBER (apg), inHgO - (T), °F
o 2 A7 [ 63 fr ( 5T
'1 2 V35 | Z 54
5 | . | 3 53 |
| 24 ¥y [ ~, /2 4 s D 7[5
il ¢ ! | 6 3
| 7 A 7 23
-r Sr / 55“ 6‘ / 3:3)
) : q /r 0 g (7 ! 8‘3
. (o [ 09 |y (0 /70
K -
- [ K A \/ I 7 Z
y 12 B L V. (J. B85
|
AVERAGE AVERAGE -
EPA (Dur) 233
41
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SAMPLE IDENTIFICATION LOG
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S=74 =002 [0/ Srubber Stk | L froat balfo st afer wrash | Sorme_ewater C‘“.”’M it C/-’C/M(:
/02 i St paff acetore /{//25/ ;
/03 o Vi Pe 4t
104 ‘t Ziop. Mafer # focd Wit Hisk | 4 d«wzéwrs
PV~ 24 (Z/;,c =t mﬂ/ﬁ VO/&* Ei e Pzixc{j’m'
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N - s ittt V01D~ C e S
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. 15| Serwtber Stack | 3 | fFreat talf Wearor Wash Sune cafer craliin e o
/6 Z Lront S fectone sk o
"7 ” Filfer
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SET 2510 02 0874

puar__ U S, Lime

B-9

ARALYTICAL DATA

DATE 4/18174

CONMENTS:

SAMPLING LOCATION

v’uaava.j'o‘v' »c:w)’d’m

CPA oY

SAMPLE TYPE
RUN NUMBER

1

SAMPLE BOX NUMBER

CLEAN-UP MAN b T

Vi

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

LABORATORY RESULTS

CONTAINER . mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND VATER VIASH OF CORTAINER me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFOR
HALF OF FILTER HOLDER © EXTRACTION .
ACETONE WASH OF IMPINGERS, CONHECTORS, CONTAINER m
AND BACK HALF OF FILTER HOLDER ]
' BACK HALF SUBT OTAL r
TOTAL WEIGHT v
MOISTURE
Iy 1
IMPINGERS 3
FINAL VOLUIE" /.LM,_ ml
INITIAL VOLUME 29 __al
NET VOLUNE 3% & ml
SILICA GEL | o
FINAL VEIGHT $22:00 ¢ g g
INITIAL VEIGHT = J 55 g £
RET WEIGHT HY ¢ g g TOTAL MOISTURE

EPA (Dur) 231
/12
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SET 2510 02 0874 - |
ANALYTICAL DATA
PLANT UJS. bee CONMENTS:
DATE Yln|a¥ |
SAMPLING LOCATION #w}w,rr Cornbben
SAMPLE TYPE h 5
RUN NUMBER P
SAMPLE BOX NUMBER
CLEAN-UP HAN L 73
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CORTAINER .
FLASK, FRONT HALF OF FILTER HOLDER :
FILTER NUVMBER CONTAINER ' mg
FRONT HALF SUBTOTAL . 1@
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER -
IMPINGERS, CONNECTORS, AND BACK ETHER-GHLORCFORM
HALF OF FILTER HOLDER EXTRACTION
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER e | o
AD BACK HALF OF FILTER HOLDER )
BACKHALFSUBTOTAL me

MOISTURE ;35

wemcers 8T
FINAL VOLUVE / iﬂ. -

INITIAL VOLUME .20 0 mi
NET VOLUME /- Z %1  ml

SILICA GEL

TOTAL WEIGHT )

FIRAL GEIGHT 222410 o g 2

INITIAL WEIGHT 2572770 ¢ g g

NET WEIGHT )7.uo g g g TOTAL KOISTURE .
EPA (Dus) 231
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; | SET 2510 02 0874 ANALYTICAL DATA
, PLANT [.8 . Conn ‘ COMMENTS:
g DATE YJig l Y '
] SAPLING LOCATION __Hexdvalir Serdila
; SAMPLE TYPE ePA S
] RUN RUMBER 3
: : . SAMPLE BOX NUMBER
: CLEAN-UP NAN ik T
i ‘ - . . ’ . .
FRONT HALF _ _ : ' LABORATORY RESULTS
: ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAINER ____ | mg
FLASK, FRONT HALF OF FILTER HOLDER -
FILTER NUMBER o CONTAINER - | mg
'i : - o FRONT HALF SUBTOTAL mg
P | ' '
- BACK HALF
IMPINGER CONTENTS AMD WATER WASH OF ;. CONTAINER | _mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFOR , :
'HALF OF FILTER HOLDER " EXTRACTION . mg
ACETONE WASH OF WIPINGERS, CONNECTORS, CONTAINER o mg
AND BACK HALF OF FILTER HOLDER |
| BACK HALF SUBTOTAL me
TOTAL WEIGHT mg
MOISTURE
i IMPINGERS _
5 FINAL VOLURVE (24 % nl
; INITIAL VOLUWE 24 ml
g NET VOLUWE  LX2/ Y ml
‘ SILICA GEL . |
;  FINAL WEIGHT £24: 72 ¢ g g
: © INITIAL WEIGHT 2202 g g g S
NET WEIGHT 123 /5 ¢ g g TOTAL MOISTURE g

i EPA (Dur) 231
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SET 2510 02 0874 " ENVIRONMENTAL PROTECTION AG. .CY

B-17

cOMPANY NAME __ A\ D Lime ( Eeip TKO'T‘-_’-) REC ORD OF
" VISIBLE EMISSIONS

EQUIPMENT LOG ATION { ADORESS)__ - MOOSTAY | ChciF.

A .M. A.M.
TIME OF OBSERVATION! FROM 1O E F.M. TO P.M. DATE f/‘_‘!..@'i’f
Setpouos [ | T T T [ L 1 [ [ 1 { [ 1T 1 ¢t 1 [ [T T/
R.No.] % Min. 01 02 03 04 05 06 07 08 D08 10 1 12 13 14 {5 16 1t/ 18 19 20
51109 1 [ )
4% | 95 i ! !
4% L FERREN
4k 1 85
& 80 i Bl
% | 75
3% | 70
% 1 85 ! J ..
K 60 J + oot bde i o hd 34 b
2% 55 44 44 -t l
2% | 50 Irn B
2% | A% : N 1
7 30 ! RN " 1
s S i
17% 30 *-J—‘ i i Lid T T B "+ "
2 WL N EI RN BUAS R LT
1 2 [RERNENUEEN RN ARETNABEE S
N E REIGN NN AEESARERRasdsInIe M
S P H e e e §
e vt : o T B o i R L T A ¢
0 0 RN AN 7.1 . B T T 29 f s T
Start : I ’ I Y I B e B l J I —I
Zhour L[ | A Ll
RNo. | % Min. Tt 22 23 4 5@ y7 24 29 1 31 22 A3 ] i 35 37 38 39 A0
6 [100 | RN ILL
4% | 95 1 1 L_ I { WLl i »
4y 0 ! 4_1 ln g d 1
2 5 1 RSN EN Lt
3 0 ! RERERNENNNE
% | 75 EERRTRE DN
el 70 B s -+- : g om F
k) 65 Il - . Tix
3 60 I 1oodag
% | 66 ; [ i
2% | 50 ! . b
2% | 45 i ] IR
2 40 RERAN [, i
%1% s S
1% | 30 ; IBRENN NI
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Lime “YpllMCiL

Source of Air Contaminants

PALTICOLAT

Type of Air Contaminants

Point 6f Discharge: Stack Other

Point of Observation:
/
£ 11y EAsT ©F STACK

Distance to Base of Point of Discharge, feet
00!

Height of Point of Discharge Above Ground Level, feet

" Background Description EL A

Weather:  Clear D Overcast E/ Partly Cloudy D Other

Wind Direction 3 Wind Velocity, mi/hr

0-i2 VAL AGLE

Plume Description:
. - Detached: Yes D No
. Color:  Black :] White ﬂ QOther

Plume Dispersion Behavior: Looping D ..Coning L__] Fanning l:

Lofting E Fumigating :' See Comménts D

Estimated Distance_('feet) Plume Visible (Maximum) jeo (Minimum) 50 (sicAm PLUmE)
Comments. SIACK PLome ESSTNTIALN ' ALL  WATER  VAPoL pLE o VVEZY
| ul1e8 ) e Moy TUE & (’.-:,50:'/“) ., Sipce MmN cAP BlemplY DISVERSED Pwmé.
THe STEAM PLeme WAS  THCE oMLY Dlécsmu,_a,m,e VIS BLE EGrmission . THE
OVEACAST EACKGLIvaD RENDELED  pETECTION o  ANY otHeR _ Poss,pek
VIS pLd  EmiSs ’cM-‘-T\ V] ILTUAILL‘{ MPe St BLE .

Signed \\ I/J %«m’m_ | Title
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- APPENDIX C
Laboratory Report

C.1 WASHES | ' .
_ All washes were transferred from the field to the laboratory in
sealed (screw-top) glass jars, The two hundred and fifty milliliter beakers
to be used for the water and acetone wash transfers were leached for 24 hours
in a 50% nitriec acid solution, washed thoroughly and oven dried overnight.
" These were then desiccated for 24 hours and tared, the beakers were sealed
and handled only with tongs or "Kim Wipes." '

The water and acetone washes returned from the test site were trans-
ferred into one or several 250 ml. beakers. A small additional amount of
water or acetone was used to remove any residue from the jar walls. Beakers
containing acetone wash were evaporated at ambient temperature G~70°F) and

- beakers containing water wash were evaporated in an oven at approximately
90°F. (The one beaker containing a water and acetone wash was first evap-
orated at ambient temperature until no trace of acetone was present by smell
and then placed in an oven at 90°F until the water had been evaporated.)
Each beaker was desiccated for 24 hours and weighed. A summary of each
beaker's weight before and after sample is presented in Table C-1. Also
presented in Table C-l are the volumles of acetone or water used and each
sample's total weight. -

C.2 FILTERS

Prior to proceeding to the test site several pieces of filter paper
were desiccated for 24 hours, tared and placed in labeled containers. Three
pieces of filter paper were used during the three test runs. Upon return
from the test site these three filter papers were desiccated for 24 hours and
weighed. A summary of these weights is presented in Table c-2.

c.3 SILICA

Three glass jars were tared priér to proceeding to the test site.
Each jar was filled with approximately 200 grams of silica, capped, sealed
and weighed. :Following each run the silica was placed in its respective jar,
capped and sealed. Upon return to the laboratory, each jar was re-weighed.

Table C-3 presents a summary of these weights.

5| $COTT ENVIRONMENTAL TECHNOLOGY, INC.
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o

Table C-2

Summary of Filter Paper Weights

Run Filter Filter Filter
Number Gross Wt. (g) Tare Wt. (g) Net Wt. (mg)

1 0.4426 0.4019 40.7

2 _ - 0.4429 | 0.3977 45.2

3 0.5034 0.4205 | 82.9

F| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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Table C-3

Summary of Silica Weights

Tare and Used
Silica Wt. (g)

Run Tare Tare and Silica
Number Wt (g) we. (g)

1 300.15 504.65

2 299.45 500.70

3 299,25 501.75

lSee field report - Run 3.

& SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

522.09
520,10

604.9

Net
_H,0 (g)

17 .44
19.40

103.15
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APPENDIX D
Test Log

On April 15, 1974 the Scott team arrived at the U, S. Lime Division
of the Flintkote Company in the City of Industry, California and began set-
ting up equipment. They were unable to obtain preliminary data because the
plant was not operating, The project officer decided to use 24_traverse sampling-
points. Each point was sampled for five minutes for a total sample time
of two hours in each port.

On April 16, 1974 set-up and checkout of sampling equipment was
finished. Preliminary traverse velocity and temperature data were obtained.
Stack temperature reached 180°F after an hour of operation. The project
officer determined it was not feasible to test before the scrubber; therefore,
it was decided to sample at two ports (at right angles to each other) per
test run located after the scrubber Total sample time was four hours per
run.

The probe heat ﬁichrome wire shortcircﬁited just ﬁrior to the
start of Run 1. To compensate for no heat in the probe, it was decided to
-raise the temperature in the filter box. Run 1 was started about 10:30 a.m.

The project officer decided to traverse in and out one port prior to sampling
ﬁhe other port to save switchover tite. The first axis of Run 1 was finished
at 12:45 p.m. A quantity of water was extracted from the impingers before

the second axis was started. The second axis of Run 1 was completed at 15:05.
During cleanup it was found that a water and acetone washwas required to clean
the probe. The cyclone was full of water which was added to front half water
wash. A leak was discovered in the sample bag so that a questionable Orsat
analysis was obtained for Rum 1.

At 9:35 a.m. on April 17, 1974, the team began Run 2. Fifty milliliters
of water were used in the first and second impingers. During sampling of the first
axis, stack temperature dropped when process shut down due to pPlugged auger to
storage bin. As this occurred at the end of the run (last 5 min.) the results
should not be significantly affected. The first half of testing was completed at
11:56. A quantity of water was removed from the impingers before sampling the

second axis. The project officer decided to sample each point for 10 continuous

F| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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minutes taking readings every five minutes since the process was éontinuous_
and steady. The second traverse of Run 2 was finished at 14:15. During the
probe cleanup of Run 2, the probe was inadvertently washed first with acetone
into "front half water wash'" bottle. A comparison of front half water and
acetone washes will not be made.

On April 18, 1974 prior to beginning Run 3, the team checked data
and calculated isokinetic sampling at 111.9%. The Project Officer requested
an increase in nozzle diameter (0.302 inches compared to 0.210 inches). The
plant superintendent stated a shortage of silo storage was occurring and a
four-hour run would not be feasible. After the first point had been sampled
for 10 minutes, the Project Officer decided to sample 5 minutes per point for
the remainder of the test, for a two hour sample time. Run 3 was completed
at 10:57. John Brown read visible emissions during the last hour of sampling.
All readings were zero (difficult to read due to cloud cover). Some water
was pushed over into the silica gel impinger during the last few minutes of
the run. The Project Officer did not consider this to be significant due to
the supersaturated condition of the stack gas. Equipment was cleaned and

packed. Testing was completed at 3:00 p.m.

{3} SCOTT ENVIRONMENTAL TECKNOLOGY, INC.
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APPENDIX E

Process Operation Data

%| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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APPENDIX F

Project Participants and Titles

Personnel taking part in the project

John Snyder, Project Officer « -
John Brown I
R.VORE o o o s o o o & o
Joseph Wilson, Field Team Leader .

Tim Sharp, Technician . o =« &

}| SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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