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I. INTRODUCTION

The U.S. Environmental Protection Agency (EPA)
retained Clayton Environmental Consultants, Inc. to
perform a particulate and caprolactam emission study of the
venturi scrubber at the Dow-Badische plant in Freeport,
Texas. The objective of this study was to determine
the mass loading rates and the mass control efficiency
of the scrubber which controls emissions from the
fluidized bed salt dryer. The results of this study
will be used in research and development efforts for
supporting national New Source Performance Standards.
This study was commissioned as Project No. 78-NHF-1,

Contract No., 68-02-2817, Work Assignments 5 and 6.

The testing program,conducted on October 3 and 4,
1978, included the following:

1) triplicaté particulate samples acquired simultaneously
at the inlet to and outlet of the venturi scrubber;

2) a single determination of the particle size
distribution of the gas stream at the scrubber
inlet;

3) moisture contents of six ammonium sulfate samples
(three taken from the inlet and three from the

outlet of the salt dryer);
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4) three scrubber water samples to be analyzed
for percent ammonium sulfate; and,
5) visible emission observations at the outlet
of the venturi scrubber for the duration of
each particulate sample run.
Auxiliary data included exhaust gas velocities, temperatures,
and flowrates, as determined from the traverses.

Figures 1.1 and 1.2 present schematics of the process/

control system layout as tested.
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II. SUMMARY AND DISCUSSION OF RESULTS

Particulate Emissions

“Results of the particulate emission study are presented
in Tables 2.1, 2,2,and 2,3, Tables 2,1 and 2.2 present the
concentrations and emission rates for filterable and total
particulate, respecﬁively. Concentrations are expressed as
grains per dry standard cubic feot (gr/DSCF) and metrically
as milligrams per dry standard cubic meter (mg/DSM3),
Emission rates are expressed as pounds per hour (lb/hr) and
metrically as kilograms per hour (kg/hr). Averages are pre-
sented for each sampling location. Table 2.3 presents the
particulate removal efficiency of the venturi scrubber based
on the total particulate emission rate. Removal efficiencies
are expressed as a percent,

From Table 2.1, it is séen that the filterable concentra-
tions at the inlet ranged from 16,3 to 17.7 gr/DSCF (37,700 to
40,400 mg/DSMB) and averaged 17.2 gr/DSCF (39,400 mg/DSM3),
Concentrations at the outlet ranged from 0.008 to 0.032
gr/DSCF (19.1 to 74.1 mg/DSM3) and averaged 0,019 gr/DSCF
(44,1 mg/DSM3), Emission.rates at the inlet ranged
from 5970 to 6440 1b/hr (2710 to 2920 kg/hr) and averaged
6270 1b/hr (2850 kg/hr). Emission rates at the outlet
ranged from 3.58 to 14,2 1b/hr (1.63 to 6,42 gg/hr) and
averaged 8.43 1b/hr (3.82 kg/hr). The data at both locations

generally show good reproducibility.




Table 2.1, Summary of Filterable Particulate Concentrations and Emission Rates

v Stack Gas Concentration Emission Rate.
Sampling | Sample Conditions
Location No.
Flowrate | Temp. ' 3 - Yo ,
(DSCFM) (°F) (gxr/DSCF)| (mg/DSM~) (1b/hr) (kg/hr)
P-1 43,000 182 17.5 40,000 6440 2920
Inlet P-2 42,300 188 16,5 37,700 5970 2710
P-3 42,300 188 17.7 40,400 6410 2910
Average 42,500 186 17.2 39,400 6270 2850
P-1 51,100 105 0.017 39.2 7.50 3.40
Outlet p-2 50,200 110 0.008 "19.1 3.58 1,63
P-3 51,000 104 0.032 74,1 14,2 6.42
Average 50,800 106 0.019 44,1 8.43 3,82




Total particulate concentrations and emission rates
at the inlet (Table 2.2) were identical to those for the
filterable particulate fraction at the same location.
Concentrations averaged 17.2 gr/DSCF (39,400 mg/DSM3)
and emission rates averaged 6270 1b/hr (2850 kg/hr).

Total concentrations at the outlet ranged from 0.010 to
0.036 gr/DSCF (22.0 to 82.4 mg/DSM3) and averaged 0.021
gr/DSCF (48.7 mg/DSM3). Total emission rates at. the
outlet ranged from 4.13 to 15.7 1b/hr (1.87 to 7.14
kg/hr) and averaged 9.26 1b/hr (4.21 kg/hr).

Table 2.3 presents the particulate removal efficiencies.
The removal efficiency averaged 99.9 percent for the
three tests.

Tables 2.4 and 2,5, respectively, present summaries of
filterable and total Caprolactam concentrations and emission
rates. Inlet filterable concentrations averaged 3.29 ppm
(10,900 pg/DSMB), while filterable emission rates averaged
2.46 1b/hr and 1.12 kg/hr. Outlet filterable concentrations
averaged 0.201 ppm (948 ug/DSM3), while filterable emission
rates averaged 0.181 1b/hr (0.082 kg/hr).

Table 2.5 reveals that the majority of the Caprolactam

in the gas stream was present in the vapor phase. Total

concentrations at the inlet averaged 57.8 ppm (272,000 pg/DSM3)

and emission rates averaged 43.3 1b/hr (19.6 kg/hr). At
the outlet, total concentrations averaged 6.92 ppm (32,600

ug/DSM3 and emission rates averaged 6.20 1b/hr(2.81 kg/hr).




Table 2,2, Summary of Total Particulate Concentrations and Emission Rates
Stack Gas . Concentration | Emission Rate.
Sampling ) Sample Conditions
Location No.
Flowrate | Temp. : . .
(0scEMy | (°F) |(8%/DSCF) (mg/DSM3) (1b/hr) (kg/hr)
P-1 43,000 182 17.5 40,000 © 6440 2920
' Inlet r-2 42,300 188 16.5 37,700 5970 2710
(e o] .
\ r-3 42,300 188 17.7 40,400 6410 2910
Average 42,500 186 17.2 39,400 6270 2850
P-1 51,100 105 0.018 41.6 7.96 3.61
Outlet P-2 50,200 110 0.010 22,0 4.13 1.87
P-3 51,000 104 0.036 82.4 15,7 7.14
Average 50,800 106 0,021 48,7 9.26 4.21




Table 2.3 Particulate Removal Efficiency

l 1978 Sample Percent

} Sampling No Removal
l Date ’ Efficiency
I 10/3 P-1 99,9
l 10/4 P-2 99.9
l 10/4 P-3 99.8
l Average 95.9
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Table 2,4 Summary of Filterable Caprolactam Concentrations and Emission Rates

Stack Gas Concentration Emission Rate
Sampling | Sample Conditions
Location No.
Flowrate | Temp. 3 . ,
(DSCFM) (°F) pPpm (ug/DSM ) (1b/hr) (kg/hr)
P-1 43,000 182 1.90 8,960 1.44 0.655
Inlet P-2 42,300 188 4.67 22,000 3.48 1.58
, . B
e P-3 42,300 188 < 0.350 <1,650 < 0.261 < 0.118
o
]
Average 42,500 186 3.29 10,900 2.46 1.12
P-1 51,100 105 0.201 948 0.181 0.082
Outlet p-2 50,200 110 < 0.257 <1,210 < 0.227 < 0.103
P-3 51,000 104 < 0.277 <1,305 < 0.249 < 0.113
Average 50,800 106 0.201 . 948 0.181 0.082




Table 2.5 Summary of Total Caprolactam Concentrations and Emission Rates

[
Stack Gas . Concentration. Emission Rate.
Sampling | Sample Conditions
Location No.
Flowrate | Temp. ‘ 3 - o .
(DSCFM) (°F) ppm - (ng/DSM”) (1b/hr) (kg/hr)
P-1 43,000 182 49,9 235,000 37.8 17.1
\ Inlet P-2 42,300 188 60.3 284,000 45.0 20.4
- P-3 42,300 188 63.3 298,000 47.2 21.4
]
Average 42,500 186 57.8 272,000 43.3 19.6
P-1 51,100 105 5.64 26,600 5.09 2.31
Outlet P-2 50,200 110 6.89 32,500 6.10 2.77
P-3 51,000 104 8.23 38,800 7.40 3.36
Average 50,800 106 6.92 32,600  6.20 2.81




Therefore, approximately 94.3 percent of the Caprolactam
was in the vapor phase at the inlet and 97.1 percent was
vapor at the outlet, Detailed summaries of the Capro-
lactam analyses (by GC methods) are presented in
Appendix F.

The single sample taken at the scrubber inlet to
determine particle size distribution resulted in the
size distribution by weight data presented in Table 2.6.
Virtually all particles sized were greater than 2.74 pm
with about 99.3 percent of‘the material greater than 8.04
um . The analyses showed that no material was captured
on impactor stages 2 through 5,

The ammonium sulfate drier resulted in an average
91.8 percent reduction in moisture content of the ammonium
sulfate material, from analyses of inlet and outlet samples
(Appendix D). Analyses of the scrubber water samples (also
presented in Appendix D) resulted in an average 356 gm/1

concentration of ammonium sulfate.




Table

2.6 Particle Size Distribution

Characteristic

Size Distribution

Brink Diameter by Weight
Impactor of Weight
Fraction Particles (mg Cumulative
(1) Percent Percent
Cyclone >8.04 289,2 99.3 100
Stage 1 2,74-8,04 2,0 0.7 0.7.
Stage 2 1.62-2,7¢4 <0.1 <0.1 <0.1
Stage 3 1.10-1,62 <0.1 <0.1 <0,1
Stage & 0.58-1,10 <0.1 <0.1 <0.1
Stage 5 0.36-0,58 0.1 <0.1 <0.1
Back-Up Filter <0.36 0.06 <0.1 <0.1
TOTAL 291.4 100

l




III. PROCESS DESCRIPTION AND OPERATION

To be supplied by E.P.A.




Iv. LOCATICL QOF SAMPLING POIKTS

The inlet sampling location was a 54 inch (137.2 cm)
I.D. duct leading from the ammonium sulfate dryer tc the
venturi scrubber. Two three-inch ports, facing west and
south and approximately 45 feet (13.7 meters) above ground
level, were accessed for sampling. This sampling location
was approximately 7.8 duct diameters downstream from the
fan and two duct diameters upstream from a 180 degree bend.
The duct is represented schematically in Figure 1.2,

The scrubber outlet is a 54 inch (137.2 cm) duct
with the sampling platform 45 feet (13.7 meters) above
ground level. Two three-inch ports, facing west and south,
were accessed for sampling. This sampling location
was approximately two duct diameters downstream of the mist
eliminator and approximately two duct diameters upstream
from the outlet. This duct is also shown schematically in
Figure 1,2,

Velocity pressures and temperatures were measured at
40 sampling points at both the inlet and outlet sampling
locations. Figures 4.1 and 4,2 respectively, are diagrams of
the inlet and outlet sampling locations showing each of the
traverse points and their respective distances from the
stack wall.

The ammonium sulfate samples, acquired at the inlet
and outlet of the ammonium sulfate dryer, were taken
by plant process engineers. Samples of the scrubber water

effluent were acquired in the same manner.

- 15 -
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From Salt Drier

Points

Distance

(inches) |(centimeters)
1 0.7 1.78
2 2.1 5.33
3 3.6 9.14
4 5.2 13.2
5 7.0 17.8
6 8.9 22,6
7 11.0 27.9
8 13.5 34.3
9 16.5 41.9
10 21.0 53.3
11 33.0 83.8
12 37.5 95.2
13 40.5 103.
14 43.0 109.
15 45,1 115,
16 47.0 119,
17 48.8 124,
18 50.4 128,
19 51.9 132,
20 53.3 135,

Scrubber inlet port and
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Figure 4,2, Scrubber outlet port and sampling point locations
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V. SAMPLING AND ANALYTICAL PROCEDURES

Particulate Emissions

Triplicate two hour particulate samples were extracted
simultaneously from the inlet and outlet of the venturi
scrubber system. Exhaust gases were withdrawn isokineti-
cally for three minutes at each of 40 sampling points.
During each test, the probe, Pitot-tube, and impinger
assembly were moved to each sampling point, the velocity
pressure and temperature of the exhaust gas were measured,
and isokinetic sampling flow rates were adjusted accordingly
using an orifice-type meter to indicate instantaneous flow
rates. All field data sheets are included in Appendix B.

The sampling trains at both sites were checked for
leaks before and after each test in accordance with the
requirement that the initial leak rate shall not exceed
0.02 ft3per minute at 15 inches of mercury vacuum
and the final leak rate shall not exceed 0.02 f£f¢3 per
minute at the greatest vacuum occurring during the test.

At both locations, an EPA Method 5 sampling train was
used. The sampling train consisted of a sharp, tapered,
stainless steel sampling nozzle, a heated glass-lined probe,
a heated pre-weighed 110 mm Type A glass-fiber filter, a
modified Greenburg-Smith impinger containing 100 ml of
distilled water, a standard Greenburg-Smith impinger containing
100 m1l of distilled water, an empty modified Greenburg-Smith
impinger, a modified Greenburg-Smith impinger containing
approximately 300 grams of silica gel, a leakless pump with

vacuum gauge, a calibrated dry gas meter equipped with

- 18 -




bimetallic inlet and outlet thermometers, and a calibrated
orifice-type flow meter that was connected to a zero to
ten inch range inclined (water gauge)manometer. At the
scrubber inlet sampling location, a cyclone was inserted
into the sampling train between the probe and the glass-

fiber filter.

The impinger trains were immersed in an ice bath
to maintain the temperature in the last impingersat 70°F
or less. All of the sampling train glassware was connected
by ground glass joints, sealed with stopcock grease,
and clamped to prevent leakage. A calibrated S-type
Pitot tube was connected to the sampling probe and vélocity
pressures were read on the inclined manometer. An iron-
constantan (I/C) thermocouple, attached to the Pitot-probe
assembly, was connected to a calibrated pyrometer, During
the course of testing, the filter temperature was kept
below 250°F, but greater than the stack temperature to
prevent filter blinding. Schematic diagrams of the
sampling trains used at the scrubber inlet and outlet

locations are presented in Figures 5.1 and 5,2, respectively,

At the end of each 120 minute test period, the
sampling train was transferred to a dust free clean-up
area. The volumes of the impinger solutions were measured
and volume increases recorded, The solutions were placed
in glass sample bottles and sealed with Tefloégllined caps.

The silica gel was weighed to determine the weight gain
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(as condenéate). The probe and nozzle assembly was
thoroughly washed with water, and the rinsings were
collected in a glass sample bottle with a Tefléég-lined
cap. Following the water wash, the probe and nozzle
assembly was then rinsed with acetone, and the rinsings
transferred to a glass sample bottle and sealed with a
TefloéELlined cap. The impinger assembly was thoroughly
washed with water, and these water washings were placed
with the impinger solutions. Following the water wash
of the impingers, the entire impinger assembly was then
rinsed with acetone and these rinsings were placed in

a2 glass sample bottle and sealed with a Teflo&@-lined cap.

After each particulate test, therefore, five sample
fractions had been collected (summary presented in Appendix C):

(1) water rinsings of probe and nozzle assembly;

(2) acetonerinsings of probe and nozzle assembly;

(3) 110 mm Type A glass-fiber filter;

(4) 1impinger contents and distilled water rinsings; and,

(5) acetone rinsings of impingers.

In the laboratory, Fractions 1, 2, 4, and 5 were
placed into beakers. Fraction 3 was vacuum dessicated and
weighed on an analytical balance.

Following the weight determination, Fraction 3 was
placed in a known volume of water, stirred, and decanted.
This leachate and aliquots of Fractions 1 and 4 were

analyzed for caprolactam on a Hewlett-—Packard Model 5702A




gas chromatograph equipped with a flame ionization
detector., The column chosen for this analysis was a 5%
Carbowax 20-TPA in Chromosorb W-AW, six feet x 1/4 inches,
maintained at 200°C. A Hewlett-Packard Model 3352B
Laboratory Data System was employed to determine the

areas under the peaks. A four-point calibration for
linearity with caprolactam in water standards was
performed in the laboratory. A summary of the GC data
along with the calibration curve are presented in

Appendix F,

The remainders of Fractions 1 and 4 were evaporated
to residues at 105°C and weighed. Fractions 2 and 5 were
dried with circulating air at 22°C until reaching a
constant weight, and weighed., All weight determinations
were performed on an analytical balance having a sensitivity
of 0.1 milligrams.

Particle Size Distribution

A single particle size distribution sample was
extracted from the scrubber inlet. Exhaust gases were
withdrawn isokinetically for six minutes at the stack
centerline. A Monsanto Brinks Cascade Impa;tor was used
for the sampling of particulate for particle size distribution
determination.

The cascade impactor, which was held in-stack, has
five in-line stages arranged in series, each of which has
2 jet incorporating a collection cup as an impaction

plate. When the incoming gas stream is drawn through a

- 23 -
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‘jet, those particles with sufficient inertia impact

and remain against a cup., Those particles with
insufficient iner;ia will paﬁs through annular slots
surrounding the cup periphery and enter the next jet.
The smallest particles which are not impacted on any
plate are caught on a back-up Type A glass-fiber filter,

The particle size distribution results may be found in

Table 2.6.
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Clayton Environmental Cbnsultants, Inc.

N. Steve Walsh Director, Air Resource Engineering

Timothy V. Mattson (Acting) Group Leader, Emissions
Measurement

Richard G, Keller Environmental Chemist

George M. Santorilla Environmental Control Specialist
Dusanka Lazarevic Environmental Data Specialist
Donna L. Schick Environmental Data Specialist
Katherine H. Berry Environmental Chemist

Cheryl R. Kluk Laboratory Technician

Gloria J. Kerszykowski Laboratory Technician

Sandra L. King Laboratory Technician

Dow-Badische

James Martin

U.S. Environmental Protection Agency

Dennis P. Holzschuh
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PARTICULATE TEST DATA SHEETS
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Compa

Source Designation:

Date:

ny:

SAMPLING TRAIN DATA

— e

o0

P

Filter Heater Setting:

Test Number: P~ passr 2 Probe Heater Setting:
Field Person: DLS Nozzle Number: ,Dia. (in.):
Filter Number: Pitot Tube No._ _ ,Corr.Factor:
Barometric Pressure ('"Hg): Meter Box No. sCorr,Factor:
Stack Static Pressure ("HZO): Meter Isokinetic Factor:
Stack Dimensions: Assumed Moisture (7):
I Plume Appearance: Condensate Volume(ml):
Ambient Temperature(®°F): Silica Gel Weight Gain(g):
Record all Data Every Minutes Leak Rate CFM at "Hg
l Er:asve—s 'rime. ;eloéity S,rjaCk Dry Gas Meter {{e}}iuc:e?i;otxerI;:fsa,rmrpaliinng
ointlamp- rﬁssure Smp Volume | Temp (° Fr- em Gas| Static
i PNi- f];niinng) Clock} ("H,0) | (°F) (££3) I:]_ezgu:]'.:t ?fﬁ;ﬁg% T(°F§ ss;l)’?r:'?}{sgu)re
1A s] s 0095 18] 1198 0011020 9%) 2.60] 20173
Q- fy;/ %Ess/ 0.95115) | 961 25 112, Cf? A Lain| 21 h
w,j %6 ms?ﬁ{ 2. 32 'g?:'u jﬂ/ﬁ%’ A c;;. AR A N>
II | ‘ —7 s T IRVA STITN T FT )
w-& 5 Lm0, 50 (§2209.7] 1p5 100|223l 27 (4?
g |2l Luagn 0.90] /5a 21224108 100| _2.5/] 2,5] 18]
e Lol 129 0.9 152] 215,09 110] 100|232 215) 108
Bw-sl 1201720 0,951 1451 210620 1ol 2.59] 25|68
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SAMPLING TRAIN DATA

>

Company:

Source Designation:

Date:

Filter Heater Setting:

Test Number: *P' J val A Probe Heater Setting:
Field Person: d 7 DiLA Nozzle Number: yDia. (in.):
Filter Number: A- 33L-12. Pitot Tube No.  ,Corr.Factor:
Barometric Pressure'("Hg): Meter Box No. yCorr,Factorn
Stack Static Pressure ("HZO): Meter Isokinetic Factor:
Stack Dimensions: Assumed Moisture(7):
Plume Appearance: Condensate Volume (ml): <2
Ambient Temperature (°F): Silica Gel Weight Gain(g): 62%
Record all Data Every Minutes Leak Rate CFM at “"He
T—‘ . Orifice astls 1i
H;ix; Time Velocity|Stack Dry Gas Meter Pressure ﬁ;i:rlm:. iﬁiﬁi?g
Samp - Pressure| Temp o Differ- Gas{ Static
P;intling Clock ("H,0) (°F) ‘??:?T Temp (°F) ential ff?p TempPressure
- (min) Inlet|Outlet ("HZQ) ) (°FY ("Hg)
weid 109 | 1§50] 0.(:9 1150 | 24654 1 1081Q8 | 1,921 326179] ©
. v o 4 - - ]
o7l 108116931 DL 1 116 249 201 (081 98 | (.99 | 220]7
wet] V183 0] 190 9516108198 | 1.9) | A96] 74
w4l 114 1239] 0upR | 100 2540241031 2G| 1.9]| 22517¢
w4 s 060 1706|2502 103199 | [ 79 225 2]
190! 1545 298.1%5
j,“").")zf[’ g4
. . yﬁwﬁ’ ,
| AVERAGE (TOTAL) SEE ) e g’b~
Ly
> Clayton Environmental Consultant
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Ambient Temperature (°F):

48

I <‘,‘\ ot
e i?i SAMPLING TRAIN DATA . f\330*3'%%7ri
go v IH° . A >
“company:_ < A ~Tagr (. o
Source Designation° g@;uggga, - fnfgt
Date: »'f}\ Filter Heater Setting:
Test Numbcr P»-Q, Probe Heater Setting:
Field Person: / (fd Nozzle Number: Yz ,Dia. (in.):
Filter Number: F AL2-[S Pitot Tube No.f’3 Corr.Factor: =17
Barometric Pressure ("Hg). ,3{,36 Meter Box No.l\~ %,Corr,Factor ( «=
Stack Static Pressure ("H,0): 7.7 &? Meter Isokinetic Factor:
Stack Dimensions: 40" Assumed Moisture (%): A#’A
Plume Appearance: /- Condensate Volume(ml): -~== 5L ne

Silica Gel Weight Gain(g):

A%, 3

Record all Data Evgry 3 Mlnutes, Leak Rate _0,0 CFM at /S "Hs
o i\":;\“A /*'1}:' - %x%@fucj P S 1%}9
Ziii; Time Velocity|stack Dry G4s-Meter Pr;;;hre ﬁiﬁfrlizf ii&ii?g
T crece [y | O [ Vel [ Cm sy | i el et
* (min) w Inletfoutle tp'Yny,0) ) (°F) ("Hg)
| 0 |0t o7 VR |Gedl | Al ngz |
213 035 | mo {bly | &)oY 255 T 2w Y] as
e 07 P15 | &eha] o | 2 | BL0lid] a2
, /
“l sat Lisol2beas iy | Zec [ ato]el] A
5002 Gy L L2000l |50 | 2o, [ liv] 2
s coolIval 2229 Lealse | ey [ AT ley | e
? [/ .95’(53 QQPT%I[O& QJ; I <75 Gol o
e pfe | 50 | AF8TD) (o] 467 g 0q | 2on |7a] o
s .94 | (o | 81500 lee | 42 302 7.
R par | 5o | 289 M o] 9a | 257 |
52 01 'y < 25?‘%t{gbfik RSy
M by L0 L 290 st |9¢ | 20
ME o.5- |13 | 29282 o lsv | aus '
A S A s 9L e | L 12 Rl B %) a ek /. 1
o o | is | 48 30| en o] 23 [
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Clayton Environmental Consultants, Inc.
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Company:

Tthika&ka

SAMPLING TRAIN DATA

Z A

TA’-;L_'- L‘

Source Designation:

Date:

[j \-L“-Li{; 1

IRQ¢+

[c/d/]g

Filter Heater Setting:

s

Test thbé?:( f-7 (i Cenif Probe Heater Setting:
_Field Person: N Ul ) Nozzle Number: ,;Dia. ({n.): Yz
Filter Number: ('V<{L},/< Pitot Tube No. l>,Corr.Factor:
Barometric Pressure (M"Hg): )% x< Meter Box No.i. .- ,Corr.Factor:
Stack Static Pressure ("H 0): Meter Isokinetic Factor:
Stack Dimensions: AL Assumed Moisture (%)
Plume Appearance: Condensate Volume (ml):
Ambient Temperature(°F): 7157 Silica Gel Weight Gain(g):
Record all Data Every el Minutes Leak Rate CrM at "Hg
" Orifice Last|Sampli
o : pling
12:2 Time Velocity|Stack Dry Gas Meter pregcure i;;frlmp. Train
Samp - ressure; Temp | vy, o Differ- Gas| Static
t olume
P;in ling{Clock| ("H,0) (°F) (ft3) Temp (°F) ential if?g TempPressure
* {(min) InletfOutlet ("H?O) (°FY ("ug)
e — = 2 — - fon
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: ':‘“,‘, - y g . I " ’.-\J‘
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Company:

SAMPLING TRAIN DATA

VA - Task 6

W}V\L 'pﬁl&igkL

Source Designation:

Date:

[ 2]

- P f _
‘}/ AYA I"._.Vv Nl -~ ,{ {L‘.;;T—:\

Test Number:
Field Person:

Filter Number: ; ‘
Barometric Pressure ("Hg): 2Y <5

et

Y s - i
: yo2 re s Ml
NN
(-')g— 5 ” ;‘v"‘/\ N
=5 —
(‘/ P BN L‘ - ."‘ (

Filter Heater Setting:

Probe Heater Setting:
Nozzle Number: ,Dia. (in.):

Pitot Tube Noiﬁﬁi,Corr.Factor:‘

Meter Box No.i..-~ ,Corr.Factor:

Stack Static Pressure ("HZO): —~ Ok Meter Isokinetic Factor:
Stack Dimensions: ;L‘C” 0 Assumed Moisture(Z):
Plume Appearance: Condensate Volume(ml):
Ambient Temperature (°F): s Silica Gel Weight Gain(g):
Record all Data Every 2 Minutes Leak Rate CFM at "H;
S .
) ] Orifice Last{Sampling
21:2 Time Velocity|Stack Dry Gas Meter preggure ﬁ;ﬁfrlmp. Train
Samp- ‘Tressure Temp Volume R Differ- Gas | Static
P:intling Clock| ('"H,0) (°F) (ft3) Temp (°F) ential Tf?p TempiPressure
* min) Inledoutlet] (ngy0) | ("F) (op)| ()
s e :li'j- - 2/ iy 1 'J’:‘ ’ 3
$-15 | 4b xS 3487 s [ Ted | 299 A0
/~\: Vo N o b ’;/ Yy P L ~
5194 0.5 las | 24750 /i | io- | 3os 20
/ !'" ﬂ “ g PRI -7 - : - 4 :_,I‘ ‘ Y Y~ 75
501 |07 4L®0 K 350 (15 ) les | 248 oo
510 | 28 096 J Wy | B3 9] e ol 20¢ Aeo
J : ‘,l 2 | P i -i‘. - ; - 2 .. : A - “
7?{) IOg (aﬂé OLQC LS thﬂ%9 [i5 /=D 2.08 Lie |45 PP
S ' e P20 )~ , 2, .
S-(%0 1k bt | s 23705 x| A Ao
gy ) R vy o |, ‘ .
9| ik 0492 S L A28 i fiee | 2.96 A<
ERGEIN 1 .55 | dae ] L5 ol o] gve
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p o g -
AVERAGE (TOTAL) A ¢ Wi "2 20 ¢
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Company:

f./\)
T

SAMPLING TRAIN DATA

5.9

Date:

Test Number:

Field Person:
Filter Number:

A \azﬂk (o
Source Designation: JLo Ciﬁ
(-4 -19 Filter Heater Setting:
P_Ei Probe Heater Setting:
DL S .. Nozzle Number: ”_/_4[ ,Dia. (in.):0,249
: Pitot Tube No.23 ,Corr.Factor:
Barometric Pressure ("Hg): Y. K5 Meter Box No.gglki,Corr.FactorLQii

Stack Static Pressure (‘=e): D. 7 %?
Stack Dimensions:

Plume Appearance:

Meter Isokinetic Factor:
Assumed Moisture(7%):

“9p
(0.0

Condensate Volume (ml):

Ambient Temperature(°F): Silica Gel Weight Gain(g): 2/ |
Record all Data Every 3 Minutes Leak Rate 0,0/ CFM at "H
Terras‘;' Time  Lojgcitylstack| DYy Gas Meter aaorreisf.siucree%iglotxer%;:t.:Sa—rmrpaliinn
ol T crees U | 8 | Vol [emmen P e
2 p W2 097 | 185 38440190190 242 | 20180
215 L enfl 0.09) (971370,9919/ 90| 248 | 200 118
L u |l 054 e 31302192190 | J.63| 2/0\73
JL A4 0811191 3940 97 190 | 2.800 215173
Gl 0. 90 L 1951279 28100191 | 2821 2151753
01911450 0,59 195] 38a0lieal ] 299 | 215]15
1L 1811433 0.901 /951 359931 /n3 | 72 2.5 332l ¢
S | ot a4l 0.9.4] 193] 388 Y0lr0d| 94| 2.90022]70
G124 439 0.921/9251390.7 1109195 | 2.9/1 292170,
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Company:

SAMPLING TRAIN DATA

Te-olk ¢
Source Designation: i £ Sin DLld
Date: J A7 5 Filter Heater Setting:
Test Number: F- 3 onss ° Probe Heater Setting:
Field Person: 5 0 Nozzle Number: ,Dia. (in.):
Filter Number:: ' Pitot Tube No. ,Corr.Factor:
Barometric Pressure ("Hg): 29 ¥3 Meter Box No. sCorr.Factor;

Stack Static Pressure ("HZO)

g

Stack Dimensions:

M : ZZ /!
44‘4 /D

ppearasnce

Plume Appearance:

Ambient Temperature (°F):

Meter Isokinetic Factor:
Assumed Moisture(Z):

Condensate Volume(ml):
Silica Gel Weight Gain(g):

l Record all Data Every ) Minutes Leak Rate CFM at "H
I Terras"e" Time  Helocity sT tack| DTy Gas Meter 1>C)rreisEs.iucz:eeL iBlotfrqf;: t Sarmrpaliinn
. lSamp- Pressure| Tem o lume N Differ- © |Gas| static
l P;:?t lmiin:g) cloc% ("H,0) (°FI)> V(f1t3) Iii::éuizt ?f};;gg if’;‘)’ T(Srgg?r:”sHs;):
| S 1AL 1541 068 180 Legitd Lo9lor | 2.9 93¢ ] 50
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| Sl 039] (£3) 44196 191105 245|205 |77
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Company:

SAMPLING TRAIN DATA

Date:

Test Number:

Field Person:

Filter Number::

Barometric Pressure ("Hg):

Stack Static Pressure ("HZO):
Stack Dimensions:

Plume Appearance:

Pitot Tub
Mcter Box

e No.

No.

Source Designation: Texay s
1n-U 7% Filter Heater Setting:
p_g v}ma“ 2 Probe Heater Setting:
DS N Nozzle Number: ,Dia. (in.):

,Corr.Factor:

sCorr.Factor:

Meter Isokinetic Factor:
Assumed Moisture (%):

Condensate Volume(ml):

Ambient Temperature (°F): g5 Silica Gel Weight Gain(g): ~
I Record all Data Every Minutes TLeak Rate CFM at ny
I Terrasve - Time Velocity|Stack Dry Gas Meter ?Orreisfsiucree_ iBlot:xe r%';:fsa,rmrpaliinn
. Po:.LntSa.mp- e Prﬁssure Te:.mp Volume | Temp(°F) Diff.er- Temp Tc.;as Static
I No. é&ﬁa Chock (¢ #20) ¢ (ft3) InletOutlet ?ﬁ;;g% (°F) 23?§?r52;3r
9 {0639 0,96 139 14619018 10| 314 | 20577
V| o [109p38] 0,93 119514655 |141107] 3.05 | 25|77
I 1110081 /69)) 0.95| 1751 471 5| [V 00| 3. DI 245177
LrL LN efd 0,901 1351470 81 il 10b] 2 94 o5 77
I L 1471 0,97 185] 475,99 117 | i0b] 3,04 205]75
[ a0 b.aal (861 4772.01 1771107 - 2.01| 205177
T, ] / | /
1 (L1657 4793
1 2317 |
I AVERAGE (TOTAL) l%% (/’v’)'j‘j-':) {Di»’;’p - ng
\ 3., .
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Company:

SAMPLING TRAIN DATA

Aq

Source Designation:

06( M ‘f IKSL oy f«\

Date: [O= % ~7)¢

Test Number: -1\

Fleld Person:

(Pﬁ?ﬁ//'71/ﬂ7

Filter Heater Setting:

¢ 0

Probe Heater Setting

0

Nozzle Number: /@E,Dia (in.):£0./875

f N N B N N BN i En B e
. -

NPl avbktnran Paviranmant al

PrAanenltrante

Filter Number: - H Pitot Tube No. 35 Corr,Factor: 7~ "7-
Barometric Pressure ("Hg): Pjﬂ ,?i ~ Meter Bokx No, yCorr.Factor /[ U<
Stack Static Pressure ("H 0): ¢ K,y Meter Isokinetic Factor: /STS\
Stack Dimensions: , 5 J‘ Assumed Moisture (%) 4 )0
Plume Appearance: Condensate Volume(ml):
Ambient Temperature(°F): Silica Gel Weight Gain(g):
Record all Data Every E; Minutes Leak Rate AR CFM at Z2-¢ "Hg
[ . = Oorifice LastiSampling
Trav- Time Velocity|Stack Dry Gas Meter PressureFilterImp. Train
ezfiSamp_ Pressure| Temp Volume Temp (°F) Differ- ;:: Gas| static
Poin ling|{Clock; ("H,0) [ (°F) (ft3) P ential (°F§ TempPressure
No« Jimin) Inletiutlet] ("H,0) CFP) ("Hg)
S| < l6ien| 56 | 2524605 el L od 2o g.e
3| 32 e | 2S5 39S G N Les | LE s ©-9
A /. f T~ — < g T BN i - .
35| @ , LA 2 NNl 4 sl o ¢
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(;}7 SAMPLING TRAIN DATA

Company:

Source Designation: CeTlET | S o amer”

Date: Fllter Heater Setting: LT

Test Number: Pl lens Probe Heater Setting 50

Field Person: (= s /T Nozzle Number: {N ,Dia. (in.): €. /O

Filter Number: ' Pitot Tube No. /7 ;Corr,Factor:

Barometric Pressure ("Hg): ‘15?L; Meter Box No.iEEZ%%Corr Factorr___—

Stack Static Pressure ("H 0): . (— Meter Isokinetic Factor: ,{ £

Stack Dimensions: 4, ¢ / Q@ Assumed Moisture (Z): A

Plume Appearance: - Condensate Volume (ml):

Ambient Temperature(°F): Silica Gel Weight Gain(g):

Record all Data Every A Minutes ZLeak Rate OO CFM at 7~  “Hg

r 2 i rifice i

Z;ii;s Time gelocity ifaCk Dry Gas Meter {%{éﬁureﬁﬁi;fr?;:fsiﬁiiifg

amp - ressure| Tem o iffer-
P;int li:; Clock| ("H,0) (oFg iﬁ;&ﬁ: Temp (°F) ential ff?g ;i:;?izzzize
* {(min) InletjQutlet (l’i.zro) (°F)| ("Hg)

ey L |75 1 381s reslion| 2.0 i D390
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Clayton Environmental Consultants, Inc.
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:‘Lfyj SAMPLING TRAIN DATA
Company: .
Source Designation: L D0ng, /oQﬁ,.#Tr\
Date: Filter Heater Setting: (.
Test Number: )0 /Uc,\:/" Probe Heater Setting: ST
Field Person: /\/?7( L T 1 /}/7 Nozzle Number:‘l///. sDia. (in. )&/ P25
Filter Number: Pitot Tube No. 34 ,Corr.Factor:
Barometric Pressure (“Hg): D9 £/ Meter Box No.EﬁﬁéJgCorr.Factongﬁgg
Stack Static Pressure ("H,0): Meter Isokinetic Factor: /IR
Stack Dimensions: 4 <’ 7 Assumed Moilsture(Z7): < 7,
Plume Appearance: Condensate Volume(ml): t{
Ambient Temperature (°F): Silica Gel Welght Gain(g): f (2
Record all Data Every ’73 Minutes Leak Rate ﬂ 19, CFM at 2o “He
. . Orifice |, ast{Sampling
Ter;sve- Time Velocity|Stack Dry Gas Meter LPressure'iBlotxerImp. Train
Samp-~ Pressure| Temp Volume o Differ- Gas| Static
P;intling Clock| ("H,0) (°F) (ft3) Temp (°F) ential if;? Temp%ressure
* H(min) InletiOutlet] (ng,0) C°FY (“Hg)
s /4 3 7 A - | T 7 \
L 1ge LO 70 ey iz | Teller| 2.0
AL.’ 'lr Yo - L =~ T [ T I-‘\ T ) [ ” ~,
{f; L /’ l ./i 4 \51(-" 'L( [/L[ ‘Z,(Lf L > (7{, .

L a7 |Cy
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) eclerl 2o s
b Ll f12C
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26516412
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Company:

Source Designation:

Date:

Test Numbcr

Field Person:

Filter Number:

Pitot Tube No.

57 Corr,Factor:

‘”“*ﬁc
SAMPLING TRAIN DATA
S Rehber (CUTueT)
’f%~4£;'7i9 Filter Heater Setting: ﬁéj
r“ Probe Heater Setting: 5O
fNﬁ4S/'TUhq Nozzle Number: %/ﬁ,Dia (in.); &,
. ‘

O.?i

- 0

Barometric Pressure ("Hg): NG 55 Meter Box No.ﬁﬁc“ﬁ,Corr.Facton lo
Stack Static Pressure ("H,0): 0.75 Meter Isokinetic Factor: /S5 55
Stack Dimensions: .57 Assumed Moisture(7): 9,
Plume Appearance: Condensate Volume (ml):
Ambient Temperature (°F): Silica Gel Weight Gain(g): Qﬁﬁz
Record all Data Every Py Minutes ©Leak Rate (., | CFM at o "Hg
e
. A~ Orifi L. L li
Z;i:; Time Velocity|Stack Dry Gas Meter PJZES:?;”ﬁiﬁfrlizfsiiini?g
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l O | SAMPLING TRAIN DATA
Company:
Source Designation: S Zopncv / wolle/
Date: JNh -~ A =7¢ Filter Heater Setting: (¢
Tesgst Number: ’ - ‘L(r\lc_‘._p(*/\ Probe Heater Set_’f;‘fno: S-g,‘
Field Person: 714W C/ T Nozzle Number / sDia. (dn.): ~ ¢/ >
7 7 7 ———
Filter Number: / Pitot Tube No. BE/,Cort Factor:
Barometric Pressure ("Hg): Meter Box No. [Zﬁtﬂ?Corr Factor
Stack static Pressure ("H,0): Meter Isokinetic Factor: /4§ #C
Stack Dimensions: & . < /éi Assumed Moisture(Z): < 7.
Plume Appearance: ) ' Condensate Volume(ml): i
Ambient Temperature(°F): Silica Gel Weight Gain(g):
Record all Data Every »;; Minutes Leak Rate /Q,CM CFM at '§:ZT‘TE§
. Orifice ast ing
iii:; Time Velocity|Stack Dry Gas Meter Pressure%ﬂiifr%mp.Sziiiifg
Pointi?mp- Prﬁssure Tsmp Volume | Temp (°F) DiffFr- Temp Gas| Static
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PR SAMPLING TRAIN DATA

Company:

Source Designation: Sclvhppor (/ fﬁLt7'\

Date: /&‘“wﬁ‘*)j’ Filter Heater Setting: (. ¢

Test Number: F-\L, (@Lyj‘\ Probe Heater Setting: 5 &

Field Person: &S /7L A7 7 Nozzle Number: fg/b.,bia (in.):0, /o2
Filter Number: -0 D Pitot Tube No, 3§ ,Corr.Factor:
Barometric 2ressure ('"Hg): o Meter Box No.éﬁag%,Corr.Facton

Stack Static Pressure ("H q)

Stack Dimensions:

<.

Plume Appearance:
Ambient Temperature (°F):

,/

- Meter Isokinetic Factor: /SK§S
Assumed Moisture(Z): <.
Condensate Volume(ml): 4o

Silica Gel Weight Gain(g): __ _2/ &

Record all Data Every _ 2 Minutes Leak Rate <, U/ CFM at _ 2.0 M"Hg
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Company:

| oq [ Tmtaee \

[o R0 I S SN - jE A== i L A,

Source Designation: <. /2 h/‘ﬁ@/'\(fji,m\,

o=

Date /i "Q—‘7 \

Test Number: 0~11§

Field Person: [y ¢ /T 00

Filter Number:: Al o - T
Barometric Pressure ("Hg): 2 9. 55
Stack Static Pressure ("H,Of? (.25
Stack Dimensions: <1, G 7 &

Plume Appearance: l

Ambient Temperature (°F): G
Record éll Data Every _5 Minutes

SAMPLING TRAIN DATA ' ~ 1§T/+uv/
T\
Filter Heater Setting: é'(y
Probe Heater Setting e

Nozzle Number: _2 7, yDia. {in.): /7 J
Pitot Tube No. ?(" ,Corr.Factor:
Meter Box No. ﬂCPR Corr, Factorl/»;

&~

?’*\

Meter Isokinetic :actor ,
Assumed Moisture (%): ‘?ﬁ}

Condensate Volume (ml):

g7

Silica Gel Weight Gain(g): 2.0
Leak Rate /., / CFM at /¢ "g

Terras"e' Time  Melocity|Stack| DYy Gas Meter ?Orfeisfsiucree" iBlotxerTfri: t Sarm rpali]:bnn
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Company:

SAMPLING TRAIN DATA

Source Designation: < /i pogt

(

fo) e/

\

Date: [~ 4=

Test Number: -7 [ Ot/

Field Person:

Filter Number:: /ﬁ -ZWC'2

— 73

Barometric Pressure ("Hg): ~

Stack Static Pressure ("H O)

Stack Dimensions: Ll,\ (
Plume Appearance: '
Ambient Temperature (°F): DY

Record all Data Every 2 Minutes

Filter Heater Setting: (-

Probe Heater Setting <

Nozzle Number: sDia. (in.): (] ¢
—_—h’—

-

Jﬁm

Pitot Tube No ( Corr.Factor:
Meter Box No 7., Corr.Factor:
Meter Isokinetic Factor.

Assumed Moisture(%): <.

Condensate Volume (ml):
Silica Gel Weight Gain(g):

Leak Rate [} (/ CFM at / ”H

Terrasve- Time Velocity|Stack Dry Gas Meter POrI.'eistiucree— iBlotxe r”I* :: t sa;“rpali%nn
P;intslafnpg_ ClockP?ﬁ;:g;-e ”‘Eff;!; V(ofltu3m)e Temp("hF)“Delnftfiearl— lzf?‘; Tc;sp?i:::z
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SAMPLING TRAIN

Company:

DATA

Source Designation:

: ral N -
\;’f;ui?;??’[——

LeT )

Date: /Uf'LF”'7Y

Test Number: f;‘;(qowﬁ)

Field Person: (i~ / 71/

Filter Number:. ﬁ.~—7_(;5«—

-
Barometric Pressure ("Hg):

Stack Static Pressure (”H 0):
Stack Dimensions:

AT

Plume Appearance:

Filter Heater Setting:
Probe Heater Setting:

,Dia. (in.): /&

Nozzle Number:

Pitot Tube No. f Corr.Factor:
&3Corr Factor:

(TS

Mcter Box

Meter Isokinetic Factor:

/
( /

No./

T

VARt

<

3 o

Assumed Moisture(%):

L2

Condensate Volume (ml):

Ambient Temperature(°F): R Silica Gel Weight Gain(g):
Record all Data Every b Minutes Leak Rate () .()/ CFM at /s "y
2;i:; Time VelociEy Stack Dry Gas Meter ;?:;?:¥;~iiéfrI;:?siiiii?
Pine T clock| (vagoy | (B | Ve | TemeCE) [T TP hompbressur
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APPENDIX B-2

SAMPLING SUMMARY DATA
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SAMPLING SUMMARY SHEET

Plant Dow-Badische Location Freeport, Texas

Sampled Source Ammonium Sulfate - Inlet
Run Date Np P Pp Vi Thn Vmstd Vi ngas %M My
P-1 10-3-78 40 2.34 29.81 103.630 99 98,102 |76.7 3,61 3.5 0.964
P-2 10-4-78 40 2,65 29,85 108,387 |102 102,272 84,3 3,97 3,7 0.963
P-3 10-4-78 40 2,68 29,85 110,737 1104 104,126 191,1 4,29 4,0 0.960

P, P c, V@P X (T +460) v, T, | T, D, A
R A R R T S R L T I S N DR LT Y P W T R L R A N S IS S A TRty R e EY Rl LA At e e e et D ST A RN
< P-11 28.96 28,57 +0,7 30.51 3343 1 182 {120 0,249 88,8
0\ P-2 128,96 28,56 +0.7 30,55 0.828 23,13 3320 188 1120 0,249 94,1
P-3128,96 28,51 +0.,7 30.55 0.828 23,17 3329 188 1120 0,249 95.9
: v Yolune of Water Vapor Collectad [ 4 Static P f Stack
1765x ¥, (7, ';?J L 0y, Ky Total o. of Sempling Pofats Yoas ae st sceb VP 1 e T of e
I Ne v————ﬁ-—- .
"lld Ty ¢ 100} "t W » Aversgs Orifice Pressure - TR % Hatsture by Volure Py Stack Cas Presture, in, Hy
gas ] Orop fn. 1,0 Ab-olute
d ‘ Ky Hole Fractfon of Ory Cas ;
" 0.0£71 5 ¥ " © -1 ’ 8 telc p n. 19 CP Pitot Tube Crefflclent
Qs e 0. v 4" . P arometric Pressure, n, g, g co Yoluna X Ory
} 1“TUU‘11 : Absolute { . ¥g  Stack Gos Velocity at Stack
Y, VYolume of Dry Gay at Heter £0, Volure X Ory Conditlons, fp.
« 1 28 Tandltions, DCF
Wiy e (X0 x ygo)e (10, x ygp) ¢ (300 ¢ 3K,) x §59 : T, Average Stack Temperstyre
¢ 1 ? ) ! T.. Average Meter Temperature, % 0o Yolume X Dry s ve:'qu ek Tempers
°F
t O Yolume % Ory .
Weh xH, e 18 (1-RH) L T Not Tire of Test, Mia,
L ‘ Voo hoe §f Ory Gas at STP, Wiy Molcular eight of Stack Gay t et T
ry Basis D Sumpling Morels Diexater, (a
r' * 'b the . Vw Tota) "20 Collected fn tryin- , (IR _ ¢
12 . gers“and Stllcs Cel, nl ] Molg:h;ege;g:r't'of Stack £ 1. Percent [sekimetie
Y, =5120.8x Cpr s 2P x (T, F0T |F.a T '
) . t ) s
. Ory standard cublc feet at H§ F, 29.92 tn. N9,
1,002 1 (T, ¢ 400} x ¥, " ' > > Standard conditions at pB'F, 29.92 n. g,
“ @ oy T
/ EP U + {0T) 3 determined by svursging the square root of the
YorTyaP ungn (D‘) n:|d:ctr:! the velocity Igad (&Ps) and the edtolute




HE N - SN AN EE E BN SN I By N M e G e By am e
SAMPLING SUMMARY SHEET

Plant Dow-Badische Location Freeport, Texas
Sampled Source Ammonium Sulfate - Outlet
Run Date Np P Py Vi Th vmstd Vi Vgas %M My
P-1 10-3-78 40 1.62 29,81 85.954 107 80.080 |109.6 5.16 6.1 0.939
- 10-4-78 40 1.59 29.85 86.639 110 80.394 |J111.6 5.26 6.1 0.939
- 10-4-78 40 1.57 29.85 86.780 115 79.821 |(115.6 5.44 6.4 0.936
Run MW \/APSX(TSMW)C v, Tg T, D, %1
{ PUDET SN XX NIRRT - R M R e T R R I T R R (S DR KEET RN YRS 5 W
< P-1 28.96 28.30 0.055 29,86 0.82 26.09 3810 1051 120 0.1875 | 103.6
p-2 28.96 28.29 0.055 29,90 0.829 25,82 3769 110 ] 120 0.1875 )| 106.3
P-3 28,96 28.26 0.055 29.90 0.829 26.04 3803 104} 120 0.1875 | 103.5
: ) v Yol f N
- 785av 0 0_;? ) . oxy, N, Total Ho. of Sampling Polats R A ) Vf”" Collected Pap Stle Plessyre of stk
" al H'ﬂd [} V' " Average Drifice Pressure IH I Mofsture by Yolure " Stack Cas Preswyre, 1n, Ky
. g2 L] Dro;; fn. N.0 . Abolute
' 2 Hy Hole Fraction of Dry Cas .
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'q“ 0.0171 2 V,, N‘ . ]QOT&)_!__P{ Pb_ Blrxg:;;‘lj:el’rcuun. in. 1g. g Coz Volurs ¥ Dry P
R . Yy Stack Gas Velocity at Stack -
. ; Y, Yolure ?{'Dry c;:rat Meter 50, Volume % Ory Conditlons, fpa.
W, e (5co, n 44y (10, n 32y e (3004 18,0 x 28 trdittons, OC
4 2" oo 2 " 0o 2 100 m
' T.  Average Hetar Temperature, X0 Yolume X Dry Ts Avt:;qc Stack Temperature
LN Yolumo § Ory .
e, N, ¢ 18()-H) .
U | ] ] .
- Vo YOpca gl Ory Cas at STP, My Holecular Valght of Stack Cas, N (Mot Tles ol Test, Hin
bwp e . : Ory Dasts D Sempling Morzle Disssler, 18,
LI R 1 ¥, Total'1,0 Collected fn Imyin- .. "
: . gers and Sillca Gel, n) w Holecular Welght of Stack

e
¥, * 8$120.8,x Cp 2 /‘TF;T'(Y.‘T'IKU)' [r;‘i‘m]

lJO)l 3 (T. ¢ 460) x Y,
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APPENDIX B-3

PARTICLE SIZING DATA SHEET




Date:

Field

Company:
Company

Source Designation:

Test '_f{nmbg!g

EPA Task 6

T, let P4

Serebbe,

K Or/f—//’)?

"pPs-y

Probe Heater Setting:

Person:

LR EK

Nozzle

Fiiter Number: S£E& Besow)

Barometric Pressure ("Hg):
Stack Stati& Pressure (&
Stack ‘Dimensions:

qlé“

29 %5

s+ 0.7 e
|

Nunber:

Filter Heatcer Setting: . Simcg

,Dia,
Pitot Tube No.23 ,Corr.Factor: .
Meter Box No. &

Meter Isokinetlc Factor: 226 44y
Assumed Moilsture(%):

sCorr,

(in.):_!_O_

Factor: -

e

Condensate Volume (ml):

Potentiometer No. _
Ambient Temperature(°F): ¢€¢ Silica Gel Weight Gain(g):
Record all Data Every 1o Minutes Leak Rate CFM at
i
. Orifice,, Last|Samp
2;ix; Time Velocity|Stack Dry Gas Meter Pressurcniiifrlmp. Tr:
. .[Samp- ressure| Temp Volume ' o Differ- Gas| Sta
l Pglntling Clock| ("H,0) | (°F) (ft;; Temp CF) | ential Teme fempPres
o. (min) Inlet/Outlet ("H20) (°F) (°F)| ("t
— — & e —
» .
l PACL |40 11¢32] .%¢ ¥¢ 143%.937} %7 |92 | 4. &
1 (0 liese | 95 | ies l4ag, sz | %0 |22 | 4 ¢ 3.5
I
l ' AVERAGE (TOTAL) S Sy Tl an 47
' Auozasou /A/ﬁuv' OF SreckK Beojuxs /A/@_ OF S7THACE
Frzr=e No. Corrrrsns7.s |l Frrer. Ne Cort=arr
' Cyclone CycLone A
Stass (O |AFP— = Srocs / A- -
SymeeE [/ |AFP- - SrecE 2 |A-
S7ecE 2 |AFP- - S7wce 3 |A- -
STAcE 3 |ATP _ SR 4 A -
STAGE 4 IAFP - SrzceE & |A- -
©p. . ’
srucE 5 AFP Back- Up  |A- -
AwD )
STacE & BT i}
lS/’ZLé.E =7 |AFP- -
Brck UP | A+ -
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APPENDIX B-4

VISIBLE EMISSIONS DATA SHEETS




I/ ' |  suMMARY
| - RECORD OF VISIBLE EMISSIONS

“Type of Plant . ﬁt’h/mfmw M/ffj/ Date __. /0/5’//3
I Co-lpnny Hame @ﬂ,u ’ﬁﬁ_dwuﬁ/ U{WV ’/bf/Z/ Hours of Observation

[~2

- LAy N N = - ) A v- . (/ -

-Typ= of Discharge /STACK OTHER
lDlscharb_ Location _ ;)(‘/\AJ}(}(/\ &Mua‘f

Height of Point of Discharge:'. 55"

Cbserver's Location:

/

I Distance te Dischzrz2 Point - _DS0 -

' Height of Observazizcn Point ﬁ/)gu/y,ap M
Direction from Dischargs Point 10S " ¢xt
l'aac}:ground Dascripticn [’\\/um Y7/ ey Q}.Q@
. : ' e ,
Heather: Clear Gvarcasi) Partly Cicudy Other Color hfac
' — 7
Hind Diracticza é({ 1S Wind Velocity S mi/he

l?] um2 Descripticn:

l "DBetached: Yes @

_Color: Black.

' Plume Dispersion Z=Fzvior: i Coning Fanning

I Estimated Distance Plume Visible

'u:r:nary of Observa tiens:

Aaaracata Tisme A Qoacitv Cnacitv Agcaraazte fi2 A Cn::it;

I 0- min. sec. 55
5 60
10 ' ' ' 65
35 70
20 75
25 ) ' .89
-3 £
’J’ 93
40. -/ es
43 . ]OO

e . S0 yp

Fumigating Other r’ifﬁrbg_:/‘?v‘ Lt
&) T

¢




RECORD OF VISIBLE. EHISSIONS

Company Name @ﬂm - éfkﬂ&yy?/ iﬂ’/)\/ j(/y Dote ,4"'9(;/3’:"}(”5" ]
Plant Address | Coserver C\//&?{L/\&U‘LC/
.Stack location Observer's N e
L‘e;ther Conditions Ay ist - OcCosiind) tocation /02 L
D)
e ‘ ComENTS
THR | MIN SECCHDS ) :
N 00| 15[ 301 45
[5y8100 1l /ol ol /ol = siaims Greum 2losmitn.  ohudlt 4o
o1 VolloV o 1/01 ntad JMQO o1 ' /
02 jotiotiollol = I#ay Ué’o/u,u//) oA cast dauy
03 {lojjoljo| /9 0 0 & 5 pmr 9
5.a81°%% Vo liol /ol 0 |
05 Yigliol/o | [0
06 yol/0f/0] IO
°7 Vg0l 0 | a
198 §/0)jo 10§10
0% Volmlimolio
10 Voliolio | Jo
11 yoijollo | o
L2 Vjioliol 1040
13 lelollel s
Isatlé clinl 0 | o
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APPENDIX C

SUMMARY OF PARTICULATE WEIGHT
BY FRACTION
AND
CAPROLACTAM DETERMINATIONS
' BY FRACTION




Table C.1 Summary of Particulate Weight by Fraction, Grams

Tr
110 mm
Sampling | Sample Type é Front Front Back Back
Location No. Glass-Fiber Acetone Water Filterable Acetone Water Total
Filter Wash Wash Particulate Wash Wash Particulate
W (gm) (gm) (gm) (gm) (gm) (gm) (gm)
P-1 0.2223 0.0121 110.81 111.04 0.0083 0.0035 111.06
<~
S Inlet P-2 0.2900 0.0129 108.57 108.87 0.0069 0.0121 108.89
P-3 0.2542 0.0080 118.87 119.13 0.0233 00,0113 119.17
P-1 0.0089 0.0099 0.0701 0.0889 0.0015 0.0040 0.0944
Outlet P-2 0.0097 0.0056 0.0281 0.0434 0.0049 0.0017 0.0500
P-3 0.0096 0.0093 0.1486 0.1675 0.0078 0.0109 0.1862




Table C,2 Summary of Caprolactam Determinations by Fraction, Milligrams

Front Back
Sampling Sampling Water Filter Filterable Hal f Total
Location No. , Portion .
Rinse Water
P-1 24.9 <0.25 24,9 627 652
Inlet P-2 63.5 <0.25 63.5 756 820
<\
-~ P-3 <4.60 <0.25 <4.85 877 877
P-1 2.15 <0.25 2.15 58.1 60.3
Qutlet P-2 <2,50 <0.25 <2.75 73.9 73.9
P-3 <2.70 <0.25 <2.,95 87.6 B7.6




APPENDIX D

AMMONIUM SULFATE DETERMINATIONS
AND PERCENT MOISTURES

I



Table D. 1 Summary of Ammonium Sulfate in Scrubber Water

(NH,), SO

Sample No, Date (g/1)

1 10-3-78 320

2 10-4-78 367
3 10-4-78 380
Average 356
) ]
70




Percent Moisture in Ammonium Sulfate

Table 'D, 2
Sample Percent Moisture Percent
No.‘ Date Dryer Dryer Iﬁﬁ;siﬁre
Inlet Qutlet aetron
1 10-3-78 0.96 0.09 90.6
2 10-4-78 1.02 0.0¢ 91.2
3 10-4-78 1,10 0.07 93.6
Average 1.03 0.08 91.8
7/




APPENDIX E

SUMMARY OF VISIBLE EMISSIONS
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Opacity (%)

o

SUMMARY OF VISIBLE EMISSIONS

Date: 10-3-78

Sample

Type of Discharge:

Particulate

Height of Point of Discharge:
Wind Direction: SE & NW

557

Color of Plume: yhite

No, 1

Ammonium Sulfate

Type of Plant:
Location of Discharge: Scrubber Exhaust
Description of Sky: Overcast

Wind Velocity: 0-5 mph

Detached Plume: no

Observer No.: pusanka Lazarevic Duration of Observation: 3 hr, 2 min.
Distance from Observer to Discharge Point: 250"
Direction of Observer from Discharge Point: East
Height of Observation Point: Cround level
Description of Background: green elevator shaft
S UMMARY OF A VERAGE OPACITY
Set Time Opacity Set Time Opacity
Number {Start End Sum Average |Number |Start End Sum Average
1 1516 1521 240 10 21 1716 1721 240 10
2 1522 1527 240 10 22 1722 1727 240 10
3 1528 1533 240 10 23 1728 1731 240 10
4 1534 1539 240 10 24 1800 1805 240 10
5 1540 1545 240 10 25 1806 1811 240 10
6 1546 1551 240 10 26 1812 1817 255 11
7 1552 1557 240 10 27 1818 1823 360 15
8 1558 1603 240 10 28 1824 1829 360 15
9 1604 : 1609 240 10 29 1830 1835 360 15
10 1610 : 1615 240 10 30 1836 1841 360 15
11 1616 | 1621 240 10 31 1842 1847 360 15
12 ¢ 1622 1627 240 10 | 32
13 | 1628 | 1633 | 240 10 | 33
14 1634 1639 240 10 34
15 | 16401 1645 240 10 35
16 1646 1651 240 10 36
17 1652 1657 240 10 37
18 1658 1703 240 10 38
19 1704 1708 240 10 39
20 1710 1715 240 10 40

Sketch Showing How Opacity Varied With Time:

0
1516

1800

Time,

hours
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Date:

10-4-78

SUMMARY OF VISIBLE EMISSIONS
Sample No., 2

Type of Discharge:
Height of Point of Discharge: 55

Particulate

Type of Plant: Ammonium Sulfate
Location of Discharge: Scrubber Exhaust
Description of Sky: Hazy

Wind Direction: NE Wind Velocity: 10 mph

Color of Plume: White Detached Plume: NoO

Observer No.: Donna Schick Duration of Observation: <4 hr.,19 min.
Distance from Observer to Discharge Point: 60

Direction of Observer from Discharge Point: SE
Height of Observation Point: 55"

Description of Background:

Building

S UMMARY O F A VERAGE OPACITY
Set Time Opacity Set T ime Opacity
Number [Start | End Sum Average |{Number {Start End Sum Average

1 0840 0845 115 4.8 21 1040 1045 0 0

2 0846 0851 - 115 4,8 22 1046 1051 15 0.6
3 0852 0857 90 3.7 23 1052 1057 45 1.9
4 0858 0903 70 2.9 24 1058 1059 0 0

5 0904 0909 55 2.3 25

6 0910 0915 - 95 4.0 26

7 0916 0921 45 1.9 27

8 0922 0927 70 2.9 28

9 0928 0933 50 2,1 29
10 0934 0939 5 0.2 30
11 0940 0945 10 0.4 31
12 0946 0951 0 0 32
13 | 0952 0957 10 0.4 33
14 0958 1003 10 0.4 34
15 1004 1009 15 0.6 35
16 1010 1015 0 0 36
17 1016 1021 5 0.2 37
18 1022 1027 0 0 38
19 1028 1033 10 0.4 39
20 1034 1039 15 0.6 40

Sketch Showing How Opacity Varied With Time:
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l SUMMARY OF VISIBLE EMISSIONS
Sample No. 3
Date: 10-4-78 Type of Plant: Ammonium Sulfate
l Type of Discharge: FParticulate Location of Discharge: Scrubber Exhaust
Height of Point of Discharge: 557 Description of Sky: Partly Cloudy/Hazy
Wind Direction: NE Wind Velocity: 5-10 mph
l Color of Plume: White Detached Plume: No
Observer No.: Dusanka Lazarevic Duration of Observation: 2 hr, 45 min
Distance from Observer to Discharge Point: 250
l Direction of Observer from Discharge Point: East
Height of Observation Point: Ground level
Description of Background: green elevator shaft
S UMMARY OF A VERAGE OP ACITY
l Time Opacity Time Opacity
Set Set
Number [Start End Sum Average |[Number {Start End Sum Average
l 1 1415 1420 230 9.6 21 1644 1649 120 5.0
2 1421 1426 215 9.0 22 1650 1655 120 5.0
3 1427 1432 240 10.0 23 1656 1700 100 5.0
l 4 1433 1438 240 10.0 24
5 1439 1444 240 10.0 25
6 1445 1450 205 8.5 26
I 7 1451 | 1453 115 9.6 27
. 8 1526 1531 120 5.0 28
9 1532 1537 155 6.5 29
. 10 1538 1543 120 5.0 30
11 1544 1549 120 5.0 31
12 1550 1555 120 5.0 32
13 1556 1601 120 5.0 33
l 14 1602 1607 120 5.0 34
15 1608 | 1613 120 5.0 35
16 1614 1619 120 5.0 36
l 17 1620 1625 120 5.0 37
18 1626 1631 120 5.0 38
19 1632 1637 120 5.0 39
l 20 1638 1643 120 5.0 40
l Sketch Showing How Opacity Varied With Time:
Izo
:IlSz
-~
=
103
o
I 5 <~
1 . : 3

1526
1415 Time, hours Zf
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5% larboway 0-7’/’2
o Sl &

W‘A‘V\/ é/x ;/4:/

Tesot Date mC Samp/e Samf/e Pea K C’onCemLmﬁ'bk we}7H'
Ne. Test fraction Va/ume. ares. (PPM) (mg)
l intet P-1 10-3-78 Hz0 front half | 830 ml 552 20 24.9
mlet ¢z | j0-4.7% HoO fromt half | 435 ml| 116564 loo 3.5
mlet P-3 10-4-78 HoO Srovt half 4 ml | 26077 <10 24.40
E}e} P-1 106-3-78 H20 bacl gl 570 m/ %9\))% hoo -
mlet Pz | 10-4.7% He0 ek hal? | 540 ml| 1240516 1400 156
Biviet £3 | 1048 | #0 buck balf | d0amll 25074 1250 877
outlet | [0-3-78 H0 Cront half | 215ml | 35499 - o 215
lou}/e-:‘ Lo | o418 HO front half | 250 ml P <10 22.50
dut/et F3 |6-4-13 HeD dvout half 270 ml )7',036 <lo <070
'au#e+ Al [0-3-78 MO back half | so5ml | 129 ¢50 1S 5%.1
outlet P2 | 10-4778 | M back half | =08 m) | 250,930 240 72.9
outlet B3 | 10418 Y0 ack hglé | 1030ml | (00,930 25 37.¢
l,?.‘,,/e+ P-1 0-3-18 Blter A-aL3-1 25 ml 3,306 <10 <025
inlet P-2 10478 Milter Ala-IS 25 m! 12,437 <0 £0.38
lfn/e% P-2 o473 filter B-2L3-14 25 ml 10,320 <)0 £0.25
outlet P-| 10378 | Silter A-2k3-11 25 ml 5 4> <o 20,35
tatlet P2 | 10-47% Glder A-203-12 25 ] ¢, 728 <lo 20,38
outler -3 )0-4-78 Lilter A-262-09 25 ! 1,279 <lo £0.85
l all 10-3,4-7% | H.0 blank 290 ml i) <0 <290
all 10-3,4-7% Cilder blank 25 m/ g <)o <0.3S

i
Uoira, 5% (asdrowand 20-TPA L. Chiomemenk WAW ¢'x %'
| a7 Lotk Sebudine 010113 g g 10000 Hil) (1012 gon)
SoLUTION CONCENTRATION apehA
i Standard 1012 ppm §72,78 o ]
" " 904,516 (. Avg = 876,738
X v '€1, 260
I " " 848, 251
Standard % %o ~ 100 ppm 13, 784
' Standard X %oo ~ 10 ppm 34, gL
S‘l’nne\aré X %ooo -~ lPPM No FQQK
| Standard ¥ 10 ~ 10,600 ppm 94159)63
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APPENDIX G

EXAMPLE CALCULATIONS




Nomenclature

Ag

Ce

ERMf

ERM,

Qam

Qm

SW¢

SYJt

]

Stack area,

inches

2

Front half (probe & filter) particulate concentration,

gr/DSCF

Pitot tube correction factor, dimensionless

Total particulate concentration, gr/DSCF

Front half (probe & filter) particulate concentration,

mg/DSm3

Total particulate concentration, mg/DSm3

Sampling nozzle diameter, inches

Emission
Emission
Emission

Emission

rate of front half particulate, 1b/hr

rate

rate

rate

Mole fraction

of

of

of

of

Molecular weight

Molecular weight

total particulate, 1b/hr
front half particulate, kg/hr
total particulate, kg/hr

dry gas, g/g-mole

of wet stack gas

of dry stack gas

Barometric pressure, inches mercury

Average orifice pressure drop, inches water

Absolute stack gas pressure, inches mercury

Static pressure of stack gas, inches mercury

Actual stack gas flowrate at stack conditions, ACFM

Actual stack gas flowrate at stack conditions,

Dry stack gas flowrate at standard conditions,

An3/min

pSm3/min

Dry stack gas flowrate at standard conditions, DSCFM

Front half sample weight, mg

Total sample weight, mg

Average meter temperature, °F




T = Stack temperature, °F

Te = Net time of test, minutes
'Vm = Volume of dry gas at meter conditions, £t3

Vmstd = Volume of dry gas at standard conditions, DSCF
Vg = Stack gas velocity at stack conditiomns, fpm

Vi = Total condensate collected in sampling train, ml
ngas = Volume of watef vapor at standard conditions, SCF
APS = Velocity pressure, inches water

%1 = Percent of isokinetic variation, dimensionless
%M = Percent moisture, dimensionless

%2 = Percent of removal efficiency, dimensionless

Calculation of Particulate Emissions

The dry volume of sampled gas corrected to standard condi-
tions of 20°C and 760 mm Hg (29.92 in. Hg) is calculated as fol-

lows: P

m
Vm : = 17.65 = Vm = Pb +(—1T6>
St T_ + 460
m

The dry stack gas flowrate corrected to standard conditions is

calculated using the following set of equations sequentially:

= 0.0471 =

vwgas 0 7 v,

100 * V
%M = “gas
’ v + Vv

Mstd Veas

100 - %M
Mg = 160
MWq4 = (%C0, * 44/100) + (%0, * 32/100) + BZCO + ZNZ)*28/10@




MW = (MWg * M) +18(1 - My)
PS = Pb + PSt .
= % * * xf o *
Vs = 5120.8 * Cp *\VaP, (Tg + 460) “J PRI
0.1225 * Vg * Ag * Mg * Pg
Qs B Tg + 460 :

Stack gas flowrate may be expressed metrically as dry normal
cubic meters per minute (DNm3/min) and in terms of actual cubic
feet per minute (ACFM) and metrically as actual cubic meters per

minute (Am3/min) with use of the following equations;:

Q = Qs * 0.02832

_ 0.05667 * Qs * (Ts + 460)
Qa = Ps* Mg
Qam = Q, * 0.02832,

The equation employed to determine percent of isokinetic

variation is: ]

1032 * (Ts + 460) * Vp__,

%1 = :
Vs * Ty * Pg * My * (Dp)é

b

To determine the concentration of particulate matter in

grains per dry standard cubic foot (gr/DSCF), one of the fol-

lowing equations is used:

swf
cf = 0.01543 % ——— and
\Y
Metd
swt
Ce = 0.01543
\Y%
mstd




%R _ ERt inlet - ER¢ gsutlet

ER{ inlet

Example Calculation

Using the data from particulate Test 3 at the inlet
location an example of the calculation of sampled volume

in dry standard cubic feet (DSCF) is as follows:

Given:

Pp = 29,85 in. Hg
Pm = 2.68 in. Hy0
Tn = 104°F

Vi = 110.737 ft3
Vi = 91.1 ml

and using the first two equations on page 2:

Vv = 4,29 SCF
Veas

v 104 DSCF

Mgtd
With the following additional information from the data

sheet one can determine the flowrate in dry standard cubic

feet per minute (DSCFM).

VP F (T + 460) = 23,17
Cp = 0.828
Tg = 88°F
Ag = 2290 sq.in.
Pt = 0,7 in. Hg

Since no Orsat was run, and using the equations on page 2,

we can determine the following information:




lated in milligrams per dry

When metric units are desired, the concentration is calcu-

standard cubic meter (mg/DSm3) as fol-

impingers.

of the following equations:

ER¢

ER,

For metric units,

(1.70 * 10-6) =
-6

ERMf

il
%

(1.70 = 10

ERM, )

To avoid rounding errors it

lation of concentration and

0.00857 * Cg * Qg

0.00857 * Cy * Qg

lows:
= SV £ and
CMg = (0.02832) (Vg__ )
: SW,
CMy (0.02832) (V)
std

Front half particulate concentrations are obtained by summing the
weight of particulate matter collected on the filter and all por-
tions of the train preceding it. Total particulate concentration

includes, in addition, any particulate matter collected in the

The emission rate of particulate matter can be calculated

from the filterable or total particulate concentration using one

and

CMs * Qg  and

CM, * Qg

is preferable to carry out the calcu-

emission rate in one operation.

Removal efficiency is calculated using the pounds per hour

emission rate in the following equation:




MWd = 28.96

Then using the equatiormrs on pages 2 and 3, the flowrate

in dry standard cubic feet per minute can be calculated.

%M = 4,0

Mg = 0.960

MW = 28,51

P = 30.55 in. Hg
Vs = 3330 fpm

Qg = 42300 DSCFM.

Then using the equations on page 3, flowrate can be expressed

as follows:

Qm = 1200 DNm3/min
Q. = 52900 ACFM
Qam = 1500 Am3/min.

Having determined sampled volume to be 104 DSCF and tHe
flowrate to be 42300 DSCFM, the percent of isokinetic

variation can be determined.

Given:

A = 104 DSCF
Mstqd

Qg = 42300

T, = 120 min.

Dn = 0,249 in.

then using the equation on page 3

%1 = 95,9




The concentration and emission rate can now be
calculated for this particulate test as follows:
Given:

SWg

119.13 g

(]

SWe 119.17 ¢
Using equations on page 3 the concentration of filterable
particulate and total particulate, both in grains per dry

standard cubic foot (gx/DSCF), are as follows:

Ce 17.5 gr/DSCF

Ce 17.5 gr/DSCF

Concentrations may be expressed metrically as follows:

CM¢ 40,400 mg/DSm3

CM,

40,500 mg/DSm3

The emission rates in pounds per hour (lb/hr), and metrically

as kilograms per hour (kg/hr) are as follows: l

ER¢

6410 1b/hr

ER, 6410 1b/hr

ERM, = 2910 kg/hr

ERMt 2910 kg/hr
Removal efficiency can be determined using the pounds per
hour value previously calculated together with the pounds

per hour value calculated for the simultaneous test at

the outlet location and the equation on page 4.




then:

Given:

ER
outlet

%R

15.7

99.8%
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A\ Pstd Pitot Tube Type ;S Pitot Tube No. =
CPtcstn 0.99 | ‘ |

«J APrest Standard Pitot Tube No. —

% Calibrator: TV /A Date: 3—22—78 Client:

Anticipated A B
APstd

[\ Psta

Zﬁptest Zxcptest letest chptcst

0.02 . 0. 0. 0. 0. 0.

0.04 0 0. 0. 0. 0
0.06 0. 0 0 0. 0
0.08 0. 0. 0 0. 0
0.10 o. |lo 0. ]S4 0. 93 0. [59 0.826

0.12 1ol U] 0. |58 0. 830

5
i
7
&

, _!lll m T .
test
O 0 O 0O 0 o o oo o o

B sl TG PR P g e

0.02 0.03 0.04 0.06 0.1
A Prege (M,0)




/A\Pstd Pitot Tube Typec Pitot Tube No. &3

c v 0.99 )
Ptest \ leteat Standard Pitot Tgbe No. :;

Calibrator: f{’L/ 7w Date: SO X7 FE Client: /x¢ -
C=Pa  TAAKL

A\ Psrd
[ﬁptest éﬁcptest

0.02 . 0. |o._____ |o.

0.04 6. fo.__ - fo.___
0.06 0778 | o0./434¢ |0. 82¢
0.08 0.07¢& | 0./390 | 0. 8BK5
0.10 0.0972 | 0.4580 |0.83/

l Anticipated A
‘ " P A Pstd

cdoim feidd
Sk

e

[RU R pEOan Vi

o TET

ii
‘._
t
he
*t
1

o

LRSS SORTE FENS
indd Faayt

Q
)
T
'

!
|

4

i
!

test
o

m .
w

|

!

i

I

cafemdn]-

ed e me peaae fanay

I 0.70 0. 0. 0.
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o bl
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e APstd Pitot Tube Type O Pitot Tube No. 3

CPtest= 0.99

/\ Aptest Standard Pitot Tube No. /S/

Calibrator: NN ‘Date: K// /‘7% Client:

N

Anticipated A B
: APstd

A Pstd

APtest ACprest | Avptest AcCpiiit

0.02 0.- 0. 0. 0. 0. . .
0.04 0. 0. 0. 0. 0.
0.06 0.05k 0.07% 0. 839 |0.079 0. 524
0.08 0. 0. 0. 0. 0.
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- METER AN‘D ORﬁmj.'.CE CALIBRATION -
Date g-5-248 Client Meter Box Number KAc-3
Barometric Pressure Pb ("Hg) WA E) Calibrator _B_EE____ Gas Meter Number
Temperature Vacuum
orifice GSZCV;(];Z!EG GaDsryvoclau;ne vet Dzy Gas Meterx Wet Test | Time .
Manometer Meter Meter Test .Meter 0 7 Kn
Setting, am v Vdj Meterx I:let Outtlet Avetrage Py (min)
(n- 1200 | se3) ) G [ EH | ER | en [t 1O
stop __[0.5 5493 001 M3l {1501 55 )| 19 0051, .,
Start 5455500 §1.710 7451758 7o '
Average 29.49916) 9.0 A *fOo’l/_ 74.7% 79.5 | 29.45 11233 /.003 0,135
stop 11,0 55 00) 91, 952175 5] ¥5 303 v |
start 5593 001 86. 731 | 75.0) £4) 7 _ 05 _| 533 |
hverage | 9952 1() 6.0 | 522(| 7521 275 | 29949 8003 10.906910.1.3 b
stop  |2.0 Slssn 1153 155 74 | Q| &5 =
Start 50640 00 | 134, 60| 74 | ¥5 | &4 D02 | 99:3¢ -
Miverage | 2960 (o) /1§ | /58295 7F 7775 29, 45 [a.43| [.00% |0/ 33
Stop 3.0 S lH.- 05 ///fﬂézl ) //?’5 ;0 w
start 960800 /0L / 7591 45 2| 005 9.1
Average | J? 07 (10) /0. 05 /0.1/35 7575 jOJOO 29 45 9. //? /' O/Q 0‘ /43
stop (4.0 5030.00| (23,614 | 7l | 10d) D/ 10153
“tart Sl 05) 114,319 7l |03} 2D 2D.05 - .
sverage _*029 7‘1L (10) [’/(fﬁ /2.355] 7l 470 29, 45 /033 d?q‘@ 0/@3/9
stop  [5.0 G1040.00| 134 5607565 105 T 902
start 530001 123, L7 7o | LOH 9/ 205
werage | 99 §2.1Q0 00| 14 /80| 7575 97.75| 2945|903 10.9(9)| 0.3/
A
P, = Py - 1—?.16‘ g = Pp + A0 Kn = — \/ Twpim AVERAGE 0.9550135
460) : K o _27.40 27.40
y = z: i‘; EE: : 1509 Factor in isokinetic equation (—ﬁm)z ( )2 / A/C](p
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e

'gté lD v"]«’?(n/ Client Meter Box Numberx
.arometric Pressure Pb ("Hg) N9, 29 Calibrator [V Gas Meter Number
LE4 Gas Volume [Gas Volume AT Temperature Vacuum
or :::e Wet Test Dry Gas T ¢ - Dry Gas Mcter Wet Test | Time )
Manometer Meter Meter es Meter 0 y Kn
Settirg, am v Vd3 Meter |[Inlet|Qutlet |[Average - (min)
(in. H,0) 3 ¢ ty tdy tdo td (in. H,0)
(ft ) t ) (OF) (OF) (OF) (DE‘) 2
stop 0.5 (s f-"f’\ oeol 514,920 | e LU (Y] dlio
stare | 52D, 60| 5p5.7059 | o, (T | L Q 1 .995 |43
.verage 29.42 | (5) 4 noo Q.| G2 | gl w651 708 | 2938 17
jtop 1.0 L4400 | 5524090 | Lo i 19 A N9
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stop 2.0 (D5 (=.000] D06, 4| Za I 14163
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itop 5.0 L2371, 000 2200 (o 08 75 264047
tart s CA.CCDY 6 ? IR AR Y g @) 2
: - 5’ RN o - 26,7151 1017 |12
.verage 2975 | (1L0) 22000 2,2, d- II (NS s |7, WUy )
,{ = Py - Py Py = P, 4 _AD Ky = VW Py AVERAGE "008 . XSS
w b T 135 d b7 13,8 0 T, 4m
Vy By, (g + 460) 27.40 _ 27,40

Vg Pg (ty + 460)

Factor Iin isokinetlic equation =

(Km) 2 (

Y

1444
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METER AND G.IFICE CALIBRATION

p

~

~~

ate ¥ 1O-7-77% Client [A4 £PA Vs o 'f Meter Box Number f AC. A
arometric Pressure Pb ("Hg) 29,23 Calibrator _]_“_\(il____ Gas Meter Number
a re
Orifice Ga:tv;izﬁe Giﬁq?i;n?c el Teﬁi;rczz Meter wzsc;:?t Time :
| Manometer Meter Meter Test Meter 0 7 Kn
Settirg, am v Vd3 Metter I::x(]iet Outtlet Avetrdage . Py (min)
(in. H,0) (fgﬁ) £t3) (otg) (°Fi) (°dFo) (o) (in. H,0)
top 0.5 LhAD.0t0 | LIS.39% | ) it (- |42 33
tart (37,000 (09,42 | | L | 9% O 14 5o [.0l0 | 138
verage 2942 1(5) b.oon 5.977 (o] oy, o) L4 S 2978 L
top 1.0 (4, 56,000] La2.A75 | (] wi, 1) 2,09
tart (A3, 000 | (15 2a32 | 14 1 62 O ) Lols | ,133
23.15
verage 295 1¢5) \3.000 | _1z.0%22 | bl | 3§ lab 12,5 ] 29.3%
top  |2.0 670.000| (A2.bGo | Ll | 96 | b 17:55
tart [L5b.000 | 8. 475 | ¢l o e @) [.090 | 3]
verage 2957 110y 14.000] 4,915 | €] G2 | 13 2.5 2995|1193
top 3.0 L6393 . 0o (2,028 | &1 [ loo | %o 01|
tart @(n"lOOOO é/\ratloqo [()} ()/C) ’743 <7 0 '% /.0[)3 ,/9‘9
verage 2910 | ¢10) 13.000] 19. 2393 el 1% 19 28 VAR
top 4.0 (710,00 | (92,630 | \04 | Q- 19129
tart (xbR9.000 | LL2..0%8 lol lco QO _ @, o c 1ol | .127
verage 29.607 laoyalooo| 2l. 548 ¢ 1 jo ?’-,/ 415 _29.%% 19,57
top |5.0 b1 one [ Zos. 190 | bl | 106 | 4 15:57
tart 110.000 | W83 2 | L] | 14 ?‘c-\, , ® e oae | 1,022 1127
verage 29.15 [ Aoy 19.90¢  19. 524 | (.1 0S| %3S 94 2929|1295
I q.% v P AVERAGE 01 2
w = Fb - 12?6"} Pa = Pyt 137 ‘o * 5\, fw S e
V, P, (tq + 460) . _ 27,40 _ 27,40
= VZ P:; (t:,l, IR0y Fgctor in isokinetic equation = (Tfm)?‘ ( )2 HJoléqm









