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I. INTRODUCTION

The Texas Color Press Inc. Plant, located at 4800 Spring Valley
Road, Dallas, Texas, was sampled during the week of April 9-13,
1979. The Oobjective of the sampling program was to obtain vola-
tile organic compound emission data from a well-controlled plant
in order to provide background data for the establishment of new
source performance Standards. This plant, representing the
Graphic Arts Industry category, employs a mixed naphtha, toluene
xXylene solvent system for the Printing inks. Emissions of or-
ganic solvent vVapors are controlled by a three-unit carbon ad-

sorption system.

The sampling and On-site analysis was conducted by a Monsanto
Research Corporation team consisting of W. R, Feairheller (team
leader), K. Tackett, Ww. McDonald, and D. Sterling and was ob-
served by Frank Clay of the Emission Measurement Branch of EPA.
Mr. Gary Hipple of Pollution Control Science, 1Inc., Miamisburg,
Ohio, collected samples for total gaseous non-methane Oorganic
(TGNMO) analysis during the test pProgram. Pollution Control
Science was hired as a subcontractor by Monsanto Research Corpora-
tion. Mr. Richard Reich of Radian Corporation was on-site to

obtain process design and Operation information.

analysis data was collected on a semicontinuous basis at both
the inlet ang outlet of the carbon adsorber system. The solvent
vapors from two presses and a proof press are collected by the

air handling System and the solvent in the air is recovered by



the carbon adsorbers. The air in the room around the presses is
ventilated by a separate system which is emitted directly to the
atmosphere (uncontrolled). Grab samples of this ventilated air
were collected and analyzed by on-site gas chromatography for
specific chemical compounds. Samples of diluted ink were ob-
tained from each of the ink feed tanks on the two presses for
determination of solvent content. Samples of the water layer
from the solvent/water decanter (separator) were also collected

for solvent content.

The test program consisted of three sampling periods. Each test
period was defined as the time required for all of the three
carbon adsorbers to complete a sorption-desorption cycle. The
test periods were of about 4 1/2 hour duration, during which
each adsorber remained in the adsorption cycle for about

90 minutes, followed by a 45 minute desorption (steaming) period
and a 15 minute cooling and conditioning period. Two of the
three carbon beds were in the adsorption cycle at all times. At
the beginning and end of each test period, the solvent recovery
meter, the decanter solvent and the ink usage meter's readings

were recorded.

The test program was observed by representatives of the Texas

Air Control Board (TACB) and the Gravure Research Institute.

Mr. Charles Shevlin (TACB-Austin) was present during the entire
test period, while Dr. Robert James (TACB-Austin) and Mr. wWilliam
Chafin (TACB-Fort Worth) were present for a portion of the test.
Mr. Robert Oppenheimer and Mr. James Totura from the Gravure
Research Institute were present during the entire program and
collected samples and data during the test periods. No data is
available on the results of these sampling activities.



II. SUMMARY AND DISCUSSION OF RESULTS

A summary of the sampling and analytical procedures employed at
each site is given in Table 1. The sampling and analysis pro-
cedures followed the EPA test request, however, during run three,
ink samples were obtained from the eight storage tanks (undiluted)
rather than from the individual ink fountains on the presses.
These samples will pProvide the concentration of the solvent in
the ink as received by the plant. The amount of ink used is ob-
tained from the ink meters at each fountain station. During

runs 1 and 2, samples of diluted ink (in the ink fountains) were
obtained. The meters indicate the ink, varnish and solvent added
to the fountains, however, they do not indicate the actual amount

of ink used during the run period.

The results of the velocity, total hydrocarbon, species analysis,
TGNMO results and operating parameter are Summarized in Table 2.
Additional clarification of the data presented in the table is

given below:

(1) Press 1 consisted of eight separate ink applica-
tion stations. Press 2, however, has twelve
application stations and can be run as two
Separate press units, one with eight ink foun-

tains and one with four ink fountains.
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Table 2. SUMMARY OF RESULTS

Parameter (units) Run 1 Run 2 Run 3

Operational Data

Date 4/11 4/12 4/12
Start time 1445 0850 1320
Finish time 1915 1320 1750
Elapsed time (min.) 270 270 270
Press 1 run time (min.) 207 214 216
Press 2, 8 units run time (min.) 141 206 234
Press 2, 4 units run time (min.) 30 188 117
Solvent used meter (gals.) 664.9 709.6 769.6
Solvent recovered decanter (gals.) 859 881 764
Ink meter total (gals.) 558 575 563
Varnish meter total (gals.) 30 24 92
Solvent meter total (gals.) 553 629 685
Total solvent in press (including
inks solvent) (gals.) 900 978 1078
Solvent in ink used (gals.) 347 293 449
Steam rate (1b/1b solvent recovered) 4.5 4.5 4.5
Condensed water (gals.) 2864 2939 2547
Solvent recovered to solvent used
ratio 0.95 0.90 0.71
Velocity Parameters
Inlet
Area (ft?) 20.13 20.13 20.13
Average temperature (°F) 90.0 94.0 94.8
Moisture (%) 1.2 1.5 1.5
Molecular weight of gas 28.84 28.84 28.84
Velocity ft/sec 53.5 54.8 54.7
Volumetric flow rate (SCFM) 60,600 61,700 61,400
Volum?;é;i)flow during steaming o 60,200 60, 300
Volumigé;;)flow during drying o 68,100 67,900
Volum?;é;;)flow during idle o 60,100 59,800
Outlet
Average temperature (°F) 88 89 89
Moisture (%) 1.4 1.4 1.4



Table 2

Parameter (units)

Velocity Parameters
Site 1A Inlet
Area (ft2)
Moisture (%)
Average tempe

({Continued).

rature (°F)

Velocity (ft/sec)
vVolumetric flow rate (SCFM)

Floor Sweep (NE)
Area (ft?)
Average tempe
Moisture (%)
Molecular wei

8 unit press
rature (°F)

ght of gas

Velocity (ft/sec)
Volumetric flow rate (SCFM)

Floor Sweep (SW)
Area (ft2)

12 unit press

Average temperature (°F)

Moisture (%)

Molecular weight of gas
Velocity (ft/sec)

Volumetric flow rate

Measured Data

Total solvent thru inlet duct (gals.)

(SCFM)

SUMMARY OF RESULTS

Total solvent emitted from adsorber

(gals.)

Adsorber efficiency (%)

Total solvent loss
sweep (gals.)
Total solvent loss
sweep (gals.)
Total solvent loss
Total solvent used

from NE floor
from SW floor

(gals.)

in process (gals.)

Total solvent adsorbed (gals.)

Run 1 Run 2 Run 3
7.07 7.07 7.07
1.4 1.5 1.5
75 75 75
13.1 9.7 9.7
5,220 3,860 3,860
6.67 6.67 6.67
77 80 80
1.3 1.2 1.2
28.84 28.84 28.84
20.1 20.4 20.4
7,690 7,850 7,850
7.5 7.5 7.5
75.6 79.0 79.0
1.1 1.3 1.3
28.84 28.84 28.84
23.4 27.5 27.5
10,100 11,900 11,900
466.6 581.7 698.1
16.7 70.2 23.2
96.4 87.9 96.7
27.6 34.2 39.0
33.9 50.5 56.5
78.2 154.9 118.7
900 978 1078
450 512 675



Table 2 (Continued). SUMMARY OF RESULTS

SOURCE CONCENTRATION DATA - INLET TO ADSORBER

Run 1 Run 2 Run 3

Toluene

Concentration ag toluene (ppm) 298 356 421

Concentration ag carbon (ppm) 2086 2490 2945

Concentration asg carbon (mg/ma) 1041 1243 1470

Total carbon emitted (Kg) 482.4 575.7 689.9

Total toluene emitted (gals.) l6l.4 192.6 230.9
Naphtha

Concentration ag naphtha (ppm) 384 489 580

Concentration asg carbon (ppm) 3070 3914 4639

Concentration ag carbon (mg/m3) 1532 1953 2315

Total carbon emitted (Xg) 709.8 904.9 1087

Total naphtha emitted (gals.) 305.2 389.1 467.2
Total Hydrocarbons

Concentration ag carbon (ppm) 6111 6441 6582

Concentration as carbon (mg/m3) 3049 3214 3284

Total carbon emitted (Xg) 1413 1489 1542
TGNMO

Concentration as carbon (ppm) 7021 10691 11109

Concentration ag carbon (mg/m3) 3507 5341 5550

Total carbon emitted (Kg) 1625 2519 2606
Total Solvent

Total solvent emitted (gals.) 466.6 581.7 698.1



Table 2 (Continued).

SUMMARY OF RESULTS

SOURCE CONCENTRATION DATA - OUTLET OF ADSORBER

Toluene

Concentration as toluene (ppm)
Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)
Total toluene emitted (gals.)

Naphtha

Concentration ag naphtha (ppm)
Concentration as carbon (ppm)
Concentration ag carbon (mg/ma)
Total carbon emitted (Kg)

Total naphtha emitted (gals.)

Total Hydrocarbons

Concentration ag carbon (ppm)
Concentration asg carbon (mg/m3)
Total carbon emitted (Kg)

TGNMO

Concentration ag carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Xg)

Total Solvent

Total solvent emitted (gals.)

Run 1

9.5
66.5
33.2
15.4

5.15

14.5
116
57.9
26.9
11.57

183
91.1
42.3

328
164
76.1

16.7

Run 2

25.7
179.9
89.8
42.4
14.2

69.2
553.3
276.1
130.2

56.0

733
365.9
172.6

400
200
94.3

70.2

22.5
180
89.8
42.2
50.9

244
121.9
57.2

512
256
120.2

23.2



Table 2 (Continued).

SOURCE CONCENTRATION DATA -

Toluene

Concentration as toluene (ppm)
Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)
Total toluene emitted (gals.)

Naphtha

Concentration as naphtha (ppm)
Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total naphtha emitted {(gals.)

Xylene

Concentration as xylene (ppm)
Concentration as carbon {ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total xylene emitted (gals.)

Total Hydrocarbons

Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

TGNMO

Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total Solvent

Total solvent emitted (gals.)

SUMMARY OF RESULTS

NORTHEAST FLOOR SWEEP VENT

Run 1

116

813

406
23.8
8.0

184

1468

732
43,1
18.5

13.3
106
52.9
3.1
1.1

2392
1194
70.2

2116 2341
1057 1170
62.2 68.8

27.6

Run 2 Run 3
138 158
969 1106
484 552

29.0 33.1
9.7 11.1
227 256

1816 2047

906 1022
54.4 61.3
23.4 26.4
13.6 18.6

109 148.4
54.4 74.0

3.3 4.4

1.1 1.5
2893 3303
1444 1648

86.7 98.9

4358 2467 2766

2177 1232 1382
130.7 73.9 82.9

34.2 39.0



Table 2 (Continued) .

SUMMARY OF RESULTS

SOURCE CONCENTRATION DATA - SOUTHWEST FLOOR SWEEP VENT

Toluene

Concentration as toluene {ppm)
Concentration as carbon (ppm)
Cconcentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total toluene emitted (gals.)

Naphtha

Concentration as naphtha (ppm)
Concentration as carbon {ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total naphtha emitted (gals.)

Xylene

Concentration as xylene {(ppm)
Concentration as carbon {ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total xylene emitted (gals.)

Total Hydrocarbons

Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

TGNMO

Concentration as carbon (ppm)
Concentration as carbon (mg/m3)
Total carbon emitted (Kg)

Total Solvent

Total solvent emitted (gals.)

Run 1 Run 2 Run 3
110 134 149
772 940 1048
385 469 523

29.7 42.7 47.6
10.0 14.3 15.9
171 222 246

1368 1776 1969

683 886 983
52.8 80.7 89.4
22.7 34.7 38.4
11.7 12.3 18.3
93.8 99.0 146
46.8 49.4 72.9

3.6 4.5 6.6
1.2 1.5 2.2
2237 2811 3154
1116 1403 1574
86.2 127.6 143.2
2067 3669 4325 1970 3174
1033 1833 216l 984 1585
79.8 167 197 89.5 144.2
33.9 50.5 56.5

10
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(2)

(4)

The solvent used data is taken from the meter that
records the amount of recovered and/or fresh sol-
vent used by the presses. The decanter meter pro-
vides the amount of solvent removed from the de-
canter and returned to storage. Each ink fountain
has three meters which indicate the amount of ink,
varnish and solvent added to the fountain. The
total solvent into the press includes the solvent
in the ink and the fresh solvent. The solvent re-—
covered to solvent used ratio is obtained from

the decanter readings divided by the total solvent

into the press value.

According to plant information, 4.5 lb. of steam
is required to recover each lb. of solvent. The
density of solvent samples supplied by the plant
was found to be 0.742 gram/ml. This data was

used to calculate the amount of condensed water.

The average velocity and volumetric flow rate
data was obtained from both preliminary traverse
data and the monitoring of the response of a
pitot tube at the point of average velocity dur-
ing the sampling runs. Under normal plant
operation, two adsorbers are in the adsorber
cycle at all times while the third is in a
steam, cooling or idle cycle. The data given on
volumetric flow during steaming, drying or idle
indicates the changes in inlet velocity while
one adsorber is in the steaming, drying or idle
period and the other two are adsorbing. These
changes are due to the increased or decreased
resistance of the entire carbon adsorber system

while these operations are occurring.

14



(5)

(6)

(7)

The measured data is obtained from the hydro-
carbon concentration determined from the inlet,
outlet and floor sweep ducts. Based on this
data, the carbon bed efficiency is about 96.4-
96.7% unless breakthrough occurred as shown by
the 88% efficiency on Run 2 and a major increase
in the concentration determined at the outlet
duct.

The data indicates that considerable solvent is
lost from the floor sweep vents. If these vents
were directed into the carbon adsorber system,

additional solvent could be recovered.

The data indicates that the amount of solvent
collected by the adsorber from the hydrocarbon
concentration data is considerably lower than
the data indicated by the decanter reading.

There is no apparent reason for this.

15



III. PROCESS DESCRIPTION AND OPERATION

The Texas Color Printers, Inc. plant operates two rotogravure
publication presses. These two presses (press 741 and 742) were
monitored during the emissions test. The dryer exhaust from
press 741 and 742 is combined with the dryer exhaust from the
gravure proof press. This solvent laden air (SLA) exhaust stream

is controlled by a carbon adsorption, solvent recovery system.
A, THE PRINTING OPERATION

Texas Color Printers uses a mixed petroleum fraction for their
gravure solvent. Typical toluene and xylene contents are about
30% and 4%, respectively. The balance of the solvent (66%) is
lactol spirits. Two grades of gravure ink (Group 1 and Group 5)
are used at this plant.

Press 741 is a 10-unit Motter press, however, only 8 units were
in operation during the test. Press 742 is a 12-unit Motter
press. This press consists of separate 8 and 4-unit sections,
each of which is fed using individual reel stands. All presses
have a web capacity of 94 inches, with a cylinder circumference

of 43 inches.

The printing unit dryers do not contain hydrocarbon analyzers for
controlling preset exhaust concentrations. Each dryer, however,
has a separate fan for internal exhaust recirculation. The dryer
inlet is located very close to the nip area, and should provide

excellent capture efficiency in the impression and ink trough area.
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B. FUGITIVE EMISSIONS

Fugitive emissions are collected by using floor sweeps in the
lower areas of the press room. The Presses have a floor sweep
for each unit, located on the side of the press near the ink
tank. The floor sweeps are tied into a separate header for each
press. The exhaust from these floor sweeps 1is not treated by the
carbon adsorption system. A separate roof fan for each header
discharges the floor sweep exhaust into the atmosphere.

C. THE EMISSION CONTROL SYSTEM

The emission control system used at this plant is a Croftshaw
design. The system consists of three horizontal adsorption ves-
sels containing activated carbon. Two vessels adsorb simultane-
ously for a total solvent laden air (sLa) capacity of 75,000 CFM.
The SLA stream collected from the dryer exhausts is drawn through
a header system on the press room roof. Two 150 HP fans draw the
SLA through roll-fed filters and force the air through the ad-
sorption vessels. The treated airstream is ducted into an exit
header and discharged to the atmosphere.

The adsorption cycle, which is regulated by a timer, lasts 3
hours per vessel. The cycles are staggered, thus permitting
enough time for regeneration of one bed while the other two are
adsorbing. Regeneration is accomplished by countercurrent live
Steam stripping of the adsorption vessel. The 45 minute regen-
eration cycle is controlled by a timer. A 15 minute cooling
period immediately follows regeneration. The cooling cycle con-
sists of placing the hot, wet, newly regenerated bed on line, to
operate along with the other two beds. The inlet SLA, which
enters at about 100°F, cools and removes excess moisture from
the bed. After the cooling cycle, the newly regenerated bed is
taken off line until it is needed.
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puring the regeneration cycle, the stripping steam passes through
an adsorber and into the condensers. The two phase condensate is
cooled and sent to the decanter. The dewatered solvent flows
from the decanter into the underground solvent storage tanks.
The steam condensate flows from the decanter into a hot well,

where the condensate is recycled as boiler feed water.

D. OPERATING CONDITIONS

The plant operated in a normal fashion during the testing period.
In general, the test ran very well. Although the printing capac-
ity was not maximum, typical conditions existed for the press
room. Press 741 printed a color newspaper advertising supple-
ment using a 62 1/2-inch web. Press 742 printed a color feature

section of a magazine using a 93-inch web.
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IV. LOCATION oOF SAMPLING POINTS

A schematic diagram of the process with respect to the sampling
locations is shown in Figure 1. Sites 1 and 1A were located on

entrance to the inlet manifold. Thig dilution air was emitted
to the duct in order to reduce the hegative pressure of the fans
and thus prevent collapse of the duct work. Site 2 was located
at the adsorbers outlet to the atmosphere. Sites 3 and 3a,
which are uncontrolled air emission Sources, provide for removal
of vapor laden air from the room housing the Presses in order to
reduce the solvent concentration in this area. Site 4, the

meters that indicate the amount of ink, varnish and solvent de-

water after Separation of the Solvent-water layers (site 5) and
in addition, readings of the solvent Tecovery meter on the de-
canter were made before and after €ach sampling run. Site 6,

the solvent usge meter, required no sampling, however, meter read-
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At Texas Color Printers, Inc., each press was equipped with a

recording tachometer. Everett Williams, the plant engineer, sup-
plied copies of the strip charts that provide the press speed as
well as the running times of the presses during each of the sam-

pPling run periods.
Details of each of the sampling locations are given below:

At location (1), the adsorber inlet, vapor laden air from each

of the fountains are directed to the roof through duct work. The
ducts from press 1 are connected to a 36" I.D. manifold. The
ducts from 8 fountains of press 2 are connected to a 36" manifold
as are the other four fountains to another 36" manifold. The
latter two manifolds connect into a 48" I1.D. duct, which is then
joined by the manifold from press 1 and the duct is expanded in-
to a 58" diameter. The ventilation system from the proof press
passes through the roof, a 10,000 cfm fan, and connects into the
duct. From this point the duct is increased to 60 3/4" I.D. and
is directed to the filter, fans and adsorbers. The 60 3/4" T.D.
duct has a straight run of 60 feet that provided an excellent
sampling site. A diagram of the sampling location is shown in
Figure 2. Two ports were cut into the duct, one at the top and
one the side 90° from the top port.

The end of the manifold over press 1 has a damper that is nor-
mally in the closed position, and it was in this position during
each of the sampling runs. However, the end of the manifold over
press 2 is open so that the dilution air would reduce the nega-
tive pressure in the duct to maintain a 4-6" of water negative
bressure. As there was no suitable location at the inlet end of
this 36" I.D. manifold duct (site 1A) that would meet Method 1
sampling port locations, a dilution air velocity measurement was

obtained by using a vane anemometer to traverse across the open
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end of the duct. The velocity was calculated by measuring the
total number of feet of air passing over the blades for a given

time interval.

A diagram of the adsorber outlet stack is shown in Figure 3.

The outlet of adsorbers 1 and 2 join into a 60" I.D. duct, which
connects to the bottom of the stack, while adsorber 3 has a
separate 42" duct that connects at a location higher on the
stack. The lower 24 feet of the stack is 60" I.D., but the top
5'6" is conical shaped to a maximum of 73 3/4" at the top. As a
result, there is no suitable location where reliable velocity
data could be obtained. A VOC sampling site was selected just
below the beginning of the conical portion of the stack, opposite
to the inlet duct entrances. For velocity determination, it was
assumed that the volumetric flow rate would be the same on the
outlet stack as the inlet (site 1).

The floor sweeps for presses 1 and 2 (sites 3 and 3A) collect
air from the room area around the presses. Each unit has sev-
eral air inlets near floor level and higher up (6-7') which are
manifolded together and then a single duct passes through the
roof to a fan. The fan exhaust is directly to the atmosphere.
Velocity and VOC data were obtained on the roof in the duct work
on the inlet side of the fan. The location of traverse points

are shown in Figures 4 and 5.

The ink fountains (site 4) at this plant are automatically con-
trolled to maintain the proper depth and viscosity of the ink by
controlling the addition of bulk ink, solvent and varnish.
Meters at each fountain were read at the beginning and end of
each test period. Samples of the diluted ink in each fountain
were collected during the run. Separate analyses were performed

on the ink in each fountain, as the amount of solvent varies
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from one color to another. Thus, a total of twenty ink samples
were collected during each run.

The decanter (site 5) jig equipped with a meter that indicates
the amount of solvent recovered. Thig meter was reag before

and after each sampling run to pProvide the amount of solvent re-
Covered during each test period ang also the amount of solvent
Tecovered from the beginning of the Program to the end of the
program. Samples of the water layer in the decanter were col-

Pling period and the cycles of operation. There is no steam
flow indicator at this plant, however, the pPlant personne] indi-

pound of solvent,
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V. SAMPLING AND ANALYTICAL PROCEDURES

The procedures for the determination of the temperature, static
pressure, velocity, moisture and volumetric flow rate followed
the procedures given in Methods 1, 2, and 4 as presented in the
Federal Register (August 18, 1977).

The total hydrocarbon and specific organic compound analyses

were obtained by directly coupling a flame ionization gas chro-
matograph to both sites 1 and 2. AID Model 511 Chromatographs
were used at both sites and these instruments can be operated in
both the total hydrocarbon and GC modes by internal valve switch-
ing. Both analysis methods were used during the test periods.
The species analysis was accomplished with 1/8 x 6' stainless
steel columns containing 5% SP1200/1.75% Benton 34 on Supelco-

port column maintained at 120°C.

At site 1, the inlet to the control system, the instrument was
located several feet from the ports on the duct work. A sample
probe of 1/4" stainless steel line, with a stainless steel fil-
ter assembly containing a sintered metal filter to act as a fil-
ter and flame arrester, was inserted into the duct through the
port. A heated Teflon sample line connected the probe to an iso-
lation valve and then to the inlet of the gas sampling valve on
the gas chromatograph. A pump was attached to the outlet side
of the gas sampling valve through an isolation valve in order to
draw the vapor laden air from the duct into the chromatograph.

A stainless steel tee fitting was connected between the stain-

less steel probe and the Teflon sample line for the introduction
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of standard gas mixtures. Sample gas and standards were chro-
matographed in an identical manner by isolating the sample loop
from the source and the pump, allowing the loop to reach at-

mospheric pressure and then injecting the sample.

It was intended that an identical apparatus should be used at
site 2. However, with this type of system, the instrument would
have been set up directly above the ink storage tanks and thus
present a safety hazard. The instrument was set up inside the
sampling van which was parked adjacent to the adsorber area,
about 40 feet from the ink storage tanks. The stainless steel
probe was connected to a tee fitting as before, however, a

60 feet length of 1/4" copper tubing was used to connect the
probe to the chromatograph, through a liquid trap. A short
length of 1/4" Teflon tubing connected the trap to a sample
splitter on the inlet of the chromatograph gas sampling valve.
The outlet side of the splitter and sampling valve were con-
nected through an isolation valve to an integrated gas sampling
pump (EPA Method 3). This system with the sample splitter and
the pump operated at about 3-4 scfh provided for rapid delivery
of the source gas to the instrument. As the temperature of the
gas in the outlet stack was very close to the ambient tempera-
ture during the test period, no condensation problems were ex-
pected and this was verified by the fact that no condensable
material was collected in the trap during any of the sampling

runs.

Grab gas samples from sites 3 and 3A were collected using a

hand operated sampling pump to fill 12 x 12" Teflon sampling
bags. Separate bags were used for each site and were flushed
and leak checked with nitrogen between each run. The collected
samples were analyzed on-site using a Hewlett-Packard Model 5750
gas chromatograph equipped with a heated gas sampling valve, a

1/8" x 6' stainless steel column containing 5% SP1200/1.75%
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Bentone 34 on 100/200 Supelcoport and a flame ionization detec-
tor. The chromatograph was operated in an isothermal mode at
100°cC.

Ink samples were collected in 45 ml vials with Teflon backed
septum caps of the type recommended for priority pollutant water
analysis. The bottles were filled to the top (no void space),
capped and maintained in an ice chest (0°C) prior to analysis.
These samples were analyzed in the laboratory by injecting

1 y liter of the liquid into a Perkin Elmer 3920 gas chromato-
graph equipped with a 1/8" x 20" 10% FFAP column and a flame
ionization detector. The column was operated isothermally at
90°cC.

Water samples were collected in 1 liter Wheaton bottles (with
Teflon lined caps) previously cleaned and heated in an oven to
remove organic compounds. The bottles were filled to the top

to eliminate void Space, and held at 0°C prior to analysis. The
samples were analyzed by direct injection on a Perkin Elmer 3920
gas chromatograph equipped with a 1/8" x 10°' Poropak P column,
operated at 170°C, and a flame ionization detector.

The AID chromatograph and the HP 5750 were calibrated using com-
mercial toluene in nitrogen mixtures and site-prepared solvent
Standards using the Ford Motor Company "Solvent Standard Prepa-
ration Procedures", May 18, 1977.

The total gas non-methane organic (TGNMO) sampling was done by
Mr. Gary Hipple of Pollution Control Science, Inc. (PCS). De-
tails of the sampling and analysis procedure is presented in the
EPA Guideline Series document entitled, "Measurement of Volatile
Organic Compounds", EPA-450/2-78-041, October 1978. 1In brief,
the sampling procedure involves collection of an emission sample
anisokinetically through a condensation trap by means of an
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evacuated gas collection tank. The condensation trap is main-
tained at dry ice temperatures. Any material that is not con-
densed in the trap will be collected in the evacuated cylinder.
After sampling was complete the traps were blanketed in dry ice
and shipped to PCS by MRC van. During analysis the contents of
the condensate trap are oxidized to carbon dioxide, which is
quantitatively collected in an evacuated vessel. A portion of

the carbon dioxide is reduced to methane and the quantity of
methane is measured by a flame ionization detector. A portion of
the sample collected in the gas sampling tank is analyzed by a

gas chromatograph to achieve separation of the non-methane organic
compounds from carbon monoxide, carbon dioxide and methane. The
non-methane organic compounds are oxidized to carbon dioxide, re-
duced to methane and measured by a flame ionization detector.

The total non-methane organic compounds concentration is obtained
from the combination of the analytical results from the condensate

trap and the gas sampling tank.
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APPENDIX A

PRELIMINARY VELOCITY DATA
INLET (AND OUTLET) - ADSORBERS
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

DATE

PLANT “T-Q,ra s Colsr Priarers Zac .
Y/e/27

SAMPLING LOCATION Lalet=
INSIDE OF FAR WALL TO -

OUTSIDE OF NIPPLE, (DISTANCE A) 00 %
INSIDE OF NEAR WALL TO Vel

OUTSIDE OF NiPPLE, (DISTANCE B) ®
STACK 1.D., (DISTANCE A - DISTANCE B) ___ @2, 75" _
NEAREST UPSTREAM DISTURBANCE 257 (ystell) SEU

et

=

/a"j /_—/N__
A -
- A Jrf A ﬁ\';
’ < >
o ofF—

NEAREST DOWNSTREAM DISTURBANCE 26/ ( gy *fit) Y £O
CALCULATOR e C[(Lf SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION |
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE.
NUMBER OF STACK L.D. STACK 1.D. {TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5) |
/ ,02b L0.75 | 1.5¢ (I%) 75 /3¢ N
L ,0 B i Y. 44 (<) ) Vs B
3 WKL Z2.47 (¢ [ 7
A e /373 [137%) | /374
IS va 20.7% (0 W) | 2075
L 65¢ 39.97 (40.0) 7°7%
7 7Y y7.02__ (17) y7 %
‘ .35y S/.34 517/ S A
! /A Y SE€71_s5 W Y ss A
/2 _77Y “ S1I7_c1% 517
EPA (Dun) 232 36
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pLnt_T8xs / Cols

PRELIMINARY VELOCITY TRAVERSE

412

oate __ /3 /74
LOCATION __Z (- T (Y oy
STACKLD. __ 4o Yy
BAROMETRIC PRESSURE, in. Hg Aj. o4
STACK GAUGE PRESSURE, in. H,0___ —2 . 9
- OPERATORS__ 7yl efp—
[0y
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUNBER (@pg), in. 1,0 Ty, °F
/ - g4
T 0.7 79
3 0.%7 90
¥ Y 0.1¢ g0
5 [, /0 79
b /./9 %o
7 /.0 16
6 112 90
f / ./0 ?0
/® 6.7 7 95
AVERAGE ]
EPA (Dur) 233 37

14 :0’ é
~2.4" Ky & =27
SCHEMATIC OF TRAVERSE POINT LAYOUT
s.de
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Aps), in.H20 (Ts), °F
/ 0. %7 39
s 0.95- g7
2 /-00 g7
Y (/R 20
s /)2 A%
¢ f1Y 95
L /)5 70
4 /- 20 70
1 [ /8 20
4 vy 70 |
}
e ,,/,—
AVERAGE ) ol | — YID
Lol




MOISTURE IN STACK GAS DETERMINATION

METHOD 4
Plant ’//‘QU/ Colom vate __ ¢/1/71
Run # wprct“*“kﬁ Location Sampled L/<7’ '
( R3T57)
Volume of gas at meter conditions (CF) = VM =—igets¥ —— /9.2 57L&
Average meter temperature (°F) = TM = G g o=
Barometric pressure absolute (in Hg) = PB = :R?,in

VMS = Volume of gas sampled at standard conditions (SCF)

_ (AT (VM) (PB) _ 17.6# (Z-¥H(aryyy 2168
VMS = S m60) T T ( 48 ¥ U60) - 2P
Volume of water filnal /() Wt. of sllica gel final $Z, 2

Volume of water initial /%  Wt. of silica gel initial 5/6

67-é gm

Volume collected V; = é) Wt. of water V,

s
©

Total volume of water collected (ml) = V; + V,

=

Volume of water vapor at standard conditions (CF)
VW = (LO4T1)(VL) = .ob47i( 0.6 ) =.04 %

Mole fraction of water vapor = M

_ VW - (-04%) v o=
M=+ W~ Cpe) + (0igy M7 02T
246y

Percent moisture = (100)(M) = 100 ( ¢/} ) = %M /,2?
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant —IE‘A‘S Cm,oﬂ P@urﬁzs
Date < l s / 79

Test No. fanﬁnhwuaii"ihdhf

Area of stack (ft2?) = A= 20,43

2
note A = 7r? fw r = feet or A = w(l—g) of r in inches

Pitot tube coefficient, type S = CP= 0.0
Temperature (average) of stack (°F) = TS = éﬁié
2P
Average of square root of velocity head (in H,0)1/2 . ap = [ op
Absolute pressure of stack gas in Hg ‘ = PS = 288
note PS = Barometric pressure (1n Hg)-(static pressure (in H,0)/13.6)

Percent moisture = M= /.29

- Molecular weight of stack gas - (1lbs/1b mole) = MS = 2Pp¥

note MS = MD(] - 1%0—) + 18(%)

VS = stack gas velocity (f.p.s.)

‘ [T5+05
VS = 85,49 CP x §MTO b 4 (/E)ave

VS = 85,49 x ; 0 ) = 589 gt
sec

Qs = volumetric flow rate (SCFM)

Qs = 60x(1-(Mx10~2))ys X A x (ﬁf‘ﬁ%o—) x (25.892)

Qs = 60x(1-~ )x x x(%lzrga) x (EW) = 0/, 600 scrnm
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MOISTURE 1IN STACK GAS DETERMINATION

METHOD 4
Plant _ /Rjar Cofun Date 7/ 9
Run # Aﬁi::g V) Location Sampled O arle?
2.9 A .
Volume of gas at meter conditions (CF) = M = - 2022 oL-/Cy
Average meter temperature (°p) =TM = 7% ¢

Barometric pressure absolute (in Hg) = PB = L7 oy

VMS = Volume of gas sampled at standarg ¢conditions (SCF)

VMS

(17. M(vm)(PB) = 17. 2% (21U s¢0r _
T+ TR0y = U749 +560) ) T —A.001

Volume of water fingj Wt. or 8llica gel final
Volume of water 1initiag] Wt. of §1lica gel initial

Q‘.b‘/‘ibo gm

Volume collected vV, = Wt. of water vV,

Total volume of water collecteq (ml) = v, + Vo = VL = N4
—_.c
Volume of water vapor at standarqg conditions (CF) = vw
= = L
C-ONTIYCVL) = Lour( @6 ) - _8:0252¢

Mole fraction or water vVapor = M

1}

v orI% ) o/
M‘VMS+W (2.009) F ‘0”5-1\« - /

Percent moisture = (100) (M) = 100 (.orf ) = am /'(
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APPENDIX B

RUN VELOCITY DATA
INLET - (OUTLET) - ADSORBERS
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In stack wet bulb-dry bulb molsture calculation:

Plant 7exaf éé["" ﬂ"m‘td,‘]‘u— Location 'ﬂM‘Wfﬂ([ j{//ar /f/\/

Stack 1:1[4# Wi Run Je, / Date 7//0/77
> :
Operators (6lc et

Barometric Pressure (Hg) = BP = A 15 in Hg

Static Pressure (in H,0) P = v ¢ in H,0

Absolute Pressure of Stack =
Bp P = Pg = A 1Yo in He

13.6
Wet Bulb Temperature (°F) égo; o
Td = qo ¢}f OF

I
—H
=
il

Dry Bulb Temperature (°F)

Temp Difference (Tq-T,) = AT = A S oF
Vapor Pressure of Hy0 at T, VP = 0,642  4p g

(from table)

Partial Pressure of H,0 = PP

] (Ps_= VP) ( AT)
FP=( VP) - g 30T,
PP = (6320 ) - ZL%-62)( a5 ) _ - 0.357 in Hg

2600 - (1.3)7 (s D)
% Moisture by volume = M

(PP )

(357

= 00 =

M (P, 7(1 ) YR (100)
VA.RVP »SU OF WATER

/o & ;

‘Pl "Hg [er| "ug [ep "Hg *F | "Hg SFo cHg ¥ "Hg (. "H P . “Hg *P ' "Hg | *r °"Hg
> ’ n .
-0]7037¢ 133718768 § 53 4059 73 .8183 23:1.561 | 113 2,829 {133 4.900 [ 153 8. 150 173113.07 {193 20.27
21.0417 134! 1955 | o .4203 | 74 .g462 94 1.610 [ 114.2.911 [ 13535 037 | 154 B.351 K 174'13.37 [194 20.70
4,.0463 I35 2035 .35 .43s9 | 75 8750 95 1.660 f 115.2.995 4 135 5,165 [ 155 8.557 175!13.67 [195 21.14
.6].0517 36 .2118 [s¢ "T4529 | 76 .9046 96 1.712 | 116'3.081 1135 5302 J 156 8 767 17611398 |196 21.59
21-0571 137 2203 | 57 .4686 | 77 9352 97.1.765 1 117°3.169 J 137 5.442 | 157 8 981 177 14.30 {197 22.0%
10/.0631 {38' 2292 58 .4858 [ 78 .9666 98.1.819 118 3.259 138 5,588 158 9.200 178 '14.62 [ 198 22,52
12].0696 39 2383 59° .5035 | 79 . 99g9 99°'1.875 [ 119 37351 § 134 5.732 | 159 9.424 [ 179 14,96 [199 22.99
14).0768 40'.2478 60, .5218 | 80 1.032 100 1.932 { 120 3.446 140 5,81 160 9.652 180.15.29 | 200 23.47
}g;.gg;g 417.2576 T 61" (5407 f 81 1. 066 1011.992 § 121 3.543 1 14) el034 | 161 9.88% 181.15.63 | 201 23.96
20! Y020 ‘g -2677 162 .se01 | 82 1.102 102 2.052 § 122 3.642 { 142 6.190 | 162 19.12 | 182 15.98 [ 202 24.46
221195 : -2782 1 63 5802 | 63 1.138 103 2.114 § 123 3.744 § 143 6 350 { 103 10 38 183 16.34 | 203 24.97
54'!.‘1248 4 ..2091 | 64" 6009 | B4 1.175 104 2.178 | 124 3.p4p 144 6.513 164 10.61 184 16.70 | 204 25.48
26| 1370 45,.3004 } es 6227 | 85 10213 105 2.243 § 125 3.954 { 14, 6.680 | 165'10.86 f 185 17.07 | 205 26.00
27 1629 136.-3120 L 66 6442 | 86 1.253 106 2.310 § 126°4.063 { 146 6.850 | 106 11 12 186 17.44 | 206 26.53
-1 47,.3240 } 67 6669 | 87 1.29) 107 2,379 { 127 4.174 4 247 7.024 | 167 11.38 ) 187 17.82 | 207 27.07
29 (1062 481.3364 1 68 6903 | 681,335 108 2.449 | 126 4.289 | 148 77202 | 168 11.65 1 18a 18.2}1 | 208 27.62
30 ‘logs 49’-3493 69 .7144 | 89,1.378 109 2.521 § 129 4.406 | 140 77385 | 169 11.92 189 18.61 { 209 20.18
M 1716 1291°36%6 | 70 7392 | 90'1l422 110 2.596 | 130 4.525 § 150 7.569 | 170 12.20 190 19.01 } 210 20.7s
n. 51’.3764 73 c1848 L o1na67 131 20672 | 1314 505 § 151 7.759 1 171 12.48 { 191 19.42 | 211°29.33
'-1803 1521.3906 | 72 49,5 92;1.513 i 112 2.749 | 132;4.772 il 152 7.952 172{12.77 § 192 19.84 | 212 29.92
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

plant  Texas (nwe Pewrels

Date alu 9
Test No. 4 TOLET FIXED PoT (AYE- VEL. ?omr)
Area of stack (ft2) = A= 20,73

2
note A = nmr? fw r = feet or A = n(r%) of r in inches

Pitot tube coefficient, type S = CPp= &F0
Temperature (average) of stack (°F) = Ts= 9Yo
Average of square root of velocity head (in H,0)1/2 = Vap = 0.75

Absolute pressure of stack gas in Hg ' = pS = 295%
note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
Percent moisture = M= IX=
. Molecular weight of stack gas - (1bs/lb mole) = MS = 28:8¢¥

note MS = MD(1 - 1%6) + 18(1%—5)

VS = stack gas velocity (f.p.s.)

VS = B5.49 x CP x‘/%——gjm "-850 x (/3p)ave

VS = 85.49 0+160 (.%’). ,
S = 85 x 80 x prr x 53;8{ ft

Qg = volumetric flow rate (SCFM)

Qs = 60x(1-(Mx1072))VS x A x (rgofly) X (55og3)

Qs = 60x(1- ,ox )x$3.5 xJ0.(3 x(%—f%-%-o—) x (23‘97_':_;12) = O, 600 scfm
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In stack wet bulb-dry bulb moisture calculation:

Plant ﬁya; éo’/of f,'“.,,/r,%c Location

Stack  Talet ~Porv

Run_ /.y 273 Date

‘///al/z7

Operators ’72Lke#7’

Barometric Pressure (Hg) = BP = ;7 9. (1 in Hg
Static Pressure (in H,0) P = — 2.6 in H,0
Absolute Pressure of Stack =
BP * P = Py = A 47 in Hg
13.6
Wet Bulb Temperature (°F) = Ty = % °F
Dry Bulb Temperature (°F) = Tq = ?;l oF
Temp Difference (T4-T,) = AT = 2 }/ oF
Vapor Pressure of Hz0 at T, VP = b 703 in Hg
(from table)
Partial Pressure of H,0 = PP
2B00 - (1.3)( T )
w
29-7- 418 2¢ Y3
PP = ( I 3 ) - ( = - in Hg
610 2800 = (1.300 2%
% Moisture by volume = M
PP ) _Y3f /s
M = éP ) (100) = %———————%(100) = z ]
s a7
VAEQR P&§SUE§ OF WATER
bl LU B9 Ler  tHg | er i vmg f vy g fer Mg juop oy Sr He { °F ' “Hg | er "Hg
~0]70376 33 1878 | 53 .4052 [ 73 8183 93:1.561 | 113 2.829 133 '4.900 153 B.150 P 173'13.07 [193 20.27
21-0417 13411955 | 54 4503 | 74 .8462 34 1.610 f 114.2.911 | 1345021 | 154 '8.351 } 174'13.37 |194 20.70
2 10463 135 2035 _55 .4359 [ 75 .8750 95 1.660 | 115.2.995 | 136 5.165 { 155 8.557 1751367 [195 21.14
-81.0517 136 2118 | 56 74520 | 76 .90as 36 1.712 | 116/3.081 ] 136 5.302 § 156 8.767 | 176713 08 | 196 21.59
1209571 137:.2203 | 57 4686 | 77 9353 37.1.765 | 117°3.169 [ 137 5,442 | 157 6.981 § 177 14.30 |197 22.0%
101.0631 [30' 2292 58 .4858 [ 78 .9666 38.1.819 | 118 3.259 | 135 5585 | 156 9.200 | 178 14.62 | 198 22.82
12/].0696 39).2383 59 .5035 | 79 .99g9 99 '1.87% 119 3,351 139 5,732 159 9.424 179 14.96 | 199 22.99
14.0768 40y.2478 1 60| 5218 | 80 1.032 | 100 1.932 § 120 3.446 { 140 5881 | 160 9. 652 | 180.15.29 | 200 23.47
1610936 [417-2576 L 61! sa07 [ a1 1l066 | 1on 1.992 1121 3.543 § 141 6,034 | 167 9.885 | 181.15.63 | 201 23.96
207 1025 42 .2677 | 62 5601 | 82 1.102 102 2.052 122 3.642 | 142 6190 | 162 10.12 | 182 15.98 | 202 24.46
22, 1127 2: -2782 [ 631 _se02 | 81 1.138 103 2.214 § 125 3.744 { 143 6,350 | 163 10.36 | 183 16.14 | 203 24.97
24171240 |45 13008 [ 68 w8000 L xars [ aos 3azg |13 3 ade 144 6.513 { 164 10.6) | 184 16.70 | 204 25.48
36 138 5,.3008 165 6222 | 85 '1.213 105 2.243 | 125 3.954 145 6.680 165 10.86 185 '17.07 | 205 26.00
[. 0146 .3120 | 66 6442 | 85 1.253 106 2.310 1 126'4.063 { 146 6.a50 | 166 11.12 | 186 17.44 | 206 26.83
gv -1429 147,.3240 | 67 lgeso | 87 1. 295 107.2.379 1 127 4.174 § 147 7,024 | 167 11.38 | 187 17 82 | 207 27.07
28 -1502 148..3364 | ¢g g9pn 861,335 108 2.449 | 128 4.289 | 148 7.202 | 168 11.6% 188 18.21 | 208 27.62
Jg ':267 ‘9"“93 69 .7144 | 89,1.378 109 2.521 § 2129 4.406 [ 149 7,384 | 169 11.92 | 189 1a.61 | 209 28 18
[ 47 150 .3626 | 70 7392 { g0 1.422 110 2.596 | 130 4.525 | 150 7.569 170 12.20 | 190 19.01 | 210 28.7%
H 716 51,.3764 71,7648 § 91]1.467 111 2,672 131:4.647 | 151 7.7%9 171 12.48 191 19.42 | 211°29.33
1803 152[.3906 | 72 17017 | 92/1513 I 112 2.749 { 132/4.792 [} 152 70952 | 172{12.77 { 192 15 04 212°29.92
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In stack wet bulb-dry. bulb moisture calculation:

Plant_ Teyas Colsr freAter, ZocLocation_ Lellr fevs

3
Stack__ Outle Run ﬂ“yﬁ Date VM

Operators /(¢ ettt

Barometric Pressure (Hg) = BP = 2 1.9 in Hg

Static Pressure (in H,0) P = - in H,0

Absolute Pressure of Stack

Bp * P = P. = 279 in Hg
13.6 S

Wet Bulb Temperature (°F)

4 °F
31 oF
Temp Difference (Tq-Ty) = AT = a2 °F
6667 in Hg

I
3
b
"

Dry Bulb Temperature (°F)

i

3
Q,
n

<
lav)
]

Vapor Pressure of H20 at T
(from table)

Partial Pressure of H;0 = PP

(Ps_~ VP) ( AT)

PPo= ( VP) - S8z~ 30T,y
PP = (L6669 ) - L2 ) 22 ) = - 724 in Hg

2600 - (1.3)7 67 D)
% Moisture by volume = M

=
(P ¥ (100) T—;T:?T—T(IOO)

/- z

"Hg feop “Hg *F | “Hg Spoow °p "Hg . ™M oy “Hg *F ' "Hg °p "Hg

ni'.len 53 .4052 [ 73 @183 33:1.561 1113 2,829 {133'4.900 [ 153 8.150 P 173:13,07 {193 20.27

34 11958 54  .4203 | 74 .8462 94 1.610 | 114.2.911 [ )34 5.031 154°8.351 k 174'13.37 |194 20.70

4, 35..2035 | 55 4359 f 95 -8750 35 1.660 1 115,2.995 § 13557168 f 155 & 557 § 175 13.67 {195 21.14¢
_6].0817 362118 §5¢ "Tu520 | 76 -9046 % 1.712 | 116°3.081 | 136 5.302 [ 156 8 767 § 176'13.98 |196 21.89
r! .0571 37°.2203 | 57 4686 | 77. <9352 97 1.765 1 117°3.169 § 137 ¢ 442 | 157 8.981 [ 177 14.30 [197 22.0%
101.0631 f3g' 2292 S8 .4658 | 718 .9686 98 .1.819 | 118 3.259 138 5.58% 158 9. 200 178 '14.62 [198 22.%2
12{.0696 139 . 2383 59 .5035 | 79 .99g9 99°1.875 | 119 3.351 { 139 5.732 | 139 5 424 [ 179 14.96 [199 22.99
14 .0768 40‘ 2478 60, .5218 | 80 1.032 100 1,932 § 120 3.446 140 5,881 160 9.652 | 180.15.29 | 200 23.47
1670038 [417.2576 | 61! ‘5407 | 61 17000 1031992 [ 121 3.543 § 14 6l03s | 161 9.885 | 165, i5-cy | 200 3347
20/ 02s 1422677 162" Iseor | 82 1 103 103 2-952 1122 3.642 § 142 61290 { 162 10.12 | 182 13- o9 | 20 33:2¢
22{ 1127 |42 3182 1 € Iseo2 | 83 1i138 | 132 3134 1123 3.744 £ 141 61350 | 163 1036 | 183 5. 00 | 200 24-38
7‘-1_'»““ 2891 J 64’ [6oos [ea 11175 | 100 3.178 1124 3,848 { 142 6.513 | 164 10.6) 184 16.70 | 204 25.48
2 . 45 .3004 65 .8222 851,213 105 2.243 125 3,954 1 145 6,680 165 10.86 185 '17.07 | 205 26.00
$[:1270 f48 3120 | 66 esa: | g6 1203 1oe 2.310 §126°4.063 4§ 14¢ c.a50 | 166 12.12 | 10e 19 « | 206 26.53
371-1429 147 3240 [ 67 gagn 87 1.2903 [ 107 21379 f 127 ¢ 174 {147 7,024 | 167 11.38 | 187 17.82 | 207 27.07
38 -1502 fa0 . 3364 | 65 go0s 89:3-335 | 108°2.449 [ 126 4 209 | 123 J 202 § 168'11.65 § 188 18,21 | 208 27.62
3o 11367 149[.3493 | 6o 3144 [ 8911 330 195 2:331 1129 4.406 ) 145 7.384 | 169 11092 | 19s 15.a) | 208 22 18
HE 647 Is0! 3626 70 .7392 § 90 1.422 110 2.596 | 130 4.525 | 150 7.569 170 12.20 190 19.01 ] 210 28.7%
-1716 SII‘3764 71 7648 ] 91]1.467 111 2,672 ¥ 131;4.647 {| 11 7 759 1 171 12.48 { 191 19.42 | 211'29.33
32..1003 [521.3906 | 7; 1919 92(1.513 112 2.749 §132/4.772 | 152 70952 172{12.77 § 192 19.84 | 212'29.92
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Texn s GCowor
Date u!|L!77
Test No. & LTreeT Oueral  Vicoery

Area of stack (ft2)

2
note A = 71r? fw r = feet or A = TT(I%) of r in inches

Pitot tube coefficient, type S
Temperature (average) of stack (°F)
Average of square root of velocity head (in Hzo)l/2

Absolute pressure of stack gas in Hg

A = Q()IIB

CP = @80

s = 94,0
Yap =
PS.= _29.7

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)

Percent moisture

Molecular welght of stack gas - (1bs/1b mole)

note MS = MD(1 - 100) + 18(100)

VS = stack gas velocity (f.p.s.)

VS = 85.49 x Ccp «x IS+460 x (/ap)ave

PSxMS

VS = 85.49 x X __%__Q X

Qs = volumetric flow rate (SCFM)

M = 1:{
MS = 28&4

) = 54.8 ft

sec

Qs = 60x(1-(Mx1072))VS x A x (—§TUE_) X (29 55)

Qs = 60x(1- ) x x _55_2_

46

5—9—) = (l,700 scrm



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Texas Cocor

Date 4!!L!7?

Test No. 3 Tweer Qveenc. VEcoeiry

Area of stack (ft2) = A= S/

note A = 1r? fw r = feet or A = n(Ig-)2 of r in inches

Pitot tube coefficlent, type s = cp= 640

Temperature (average) of stack (°F) = TS = 948

Average of square root of velocity head (in H,0)1/2 . Yap =

Absolute pressure of stack gas in Hg ’ = PS.= 29.7

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)

Percent moisture = M= /S

- Molecular weight of stack gas ~ (1bs/1b mole) = MS = 28.8¢

note MS = Mp(1 - 1—:;[—0) + 18(%)

VS = stack gas velocity (f.p.s.)

| . |
VS = 85.49 cP x '/ g_sLxM ESEO x (/3p)ave

VS = 85.49 x % x ) = 54,7 £t
o1
s8ec¢

Qs = volumetric flow rate (SCFM)

Qs = 60x(1-(Mx1072))ys x 4 4 (T53fEs) x (s355)
Qs = 60x(1- )x x x(%%ﬁ) x (5m) = 0l Yoo scfm
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PRELIMINARY VELOCITY TRAVERSE
PLanT__/ €Xas Color

ST TY N A BT B 24 Stem
DATE /12/74 AAS 4 "2
LOCATION _Zaater 7o fdsorstrs A A Sk tr ey gl
STACK .D. L0 7 — ASE 27 Pl 137 Srewe. mf pdsees
BAROHETRIC PRESSURE, in. Hp < ¥ 7 ‘
STACK GAUGE PRESSURE, in. H,0___ ~ 2, § <oq+q fam rrues<je velveiy pooar)
OPERATORS___S*.- “~y /ﬂ‘““ SCHEMATIC OF TRAVERSE POINT LAYOUT
00/‘ d? 0‘4): ";
i
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (@pg), in.Hy0 (Tg), °F NUMBER (@pg), in.Hp0 (T5), °F

A g s 7 74 AR 350 EE: 51
} P . 90 9/ J /3o , 7t 7l

| i 0, /N [ /3-S5 , 7Y 55
L2 /¢ 1Y ES ’ /357 LYy 24
f,*_?i)’f . 7 2 v 19:c . Y 7Y
ASHL /25 L ra ? Y AS n )5S 03 s 75—
!L/O'- s | /oo 74 /50 |y 75

| e 0 8 74 /5 /L 8 7y
SN Y 7% | /)20 .95 73 :'
\ ) j ! PR

e 72 74 i /5:35 19 24
VIl el L1y 77 Y /5 0 A 9/

SRAl JRic0 , 36 94 SRRl Jis 1y y 7§ 79
(205 ¢ /b 7 /s . 7 g9 :
(2.0 L J0 ]/ L Jeiso 7Y 7% !

- - o ! . - N .
g P . 2¢ 7/ ; /L5 L Jo 74
il e 94 7/ /7 ke 79 77
/)2 35 . Tk 72 (2085 , TR 74 :
| 210 TS 92 s 170 L35 I/ ;
J| pcyi 7L 75 '
| AvERAGE qe.5 | AVERAGE 43.3
EPA (Dur) 233

-9
\Q
W

Vi 48 (4/25? /,U = 0. 97



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Qs = volumetric flow rate (SCFM)

QS = 60!(1—(“110-2))\[3 X A X (T_s_?._ﬁ.%a) X (23?92)

Qs = 60x(1-~ )x x x(——%%%ﬁ) x (56—33) =

49

Plant TEHLS Coq)& ?D.:ureae Twc.
Date Q!|1!7q
Test No. DA 2 Tweer  Sean-Aosoeswe cveces
Area of stack (ft2) = A= 2013
2
note A = 71r?2 fw r = feet or A = n(I%) of r in inches
Pitot tube coefficient, type S = CP= 0,80
Temperature (average) of stack (°F) = TS = 945
Average of square root of velocity head (in H20)1/2 = JAp =
Absolute pressure of stack gas in Hg = PS = Q9.7
note PS = Barometric pressure (in Hg)-(static pressure (in H;0)/13.6)
Percent moisture = M = .S
 Molecular weight of stack gas - (1bs/1lb mole) = MS = 28584
= - M
VS = stack gas velocity (f.p.s.)
- [TS¥U60
VS = 85.49 x CP x Fes- X (vVap)ave
VS = 85.49 x x ———; 0 x( ) = _S53.§ ft
sec

60,200 sctm



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Teves (ocor.  Prwrees

Date 429
Test No. DAY 3 T eT  STEAH- Apsaebivs Cyeceg
Area of stack (ft2) = A= 20,13

note A = 71r? fw r = feet or A = W(Tf) of r in inches

Pitot tube coefficient, type S = CP= O8O
Temperature (average) of stack (°F) = TS = 98,3
Average of square root of velocity head (in }{20)1/2 = Jap =
Absolute pressure of stack gas in Hg = PS. = 29.7
note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
Percent moisture = M = ‘LS/
Molecular weight of stack gas - (lbs/1b mole) = MS = 2%.8Y4
note MS = MD(1 - Tﬁﬁ) + 18(1%—)
VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp x ¢ 22000y (vap)ave
VS = 85.49 x  x ¢ —¥160 ) = 53.§ g
x sec
Qg = volumetric flow rate (SCFM)
Qs = 60x(1-(Mx1072))VS x A x (g52fes) x (29 53)
Qs = 60x(1- ) X x ——iﬁ—g—) x (597g3) = €0,300 .
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PRELIMINARY VELOCITY TRAVERSE

//cxdj Colﬁr

DATE Yli3/79 7
LOCATION ___JuleT T8 Sebeed B2 Adsw B2 Al
STACK £.0. bo™A " AR =l Gy ’ °
BAROMETRIC PRESSURE, in. ig 2 7- 1 poa Bl Akwb w2 oy F1 Pl
STACK GAUGE PRESSURE, in. H0___—2-© (04t Fan e viins, fiar )
OPERATORS__7acket” | Syt cy SCHEMATIC OF TRAVERSE POINT LAYOUT
p‘” ?r\ hﬂ-.y; \
TRAVERSE | VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUNBER | (pg), in.Hy0 Ty, °F NUMBER | (apg), inHp0 (1), °F
arp| 9:yo k%3 99 LA INEY 72
[ o /20 9y AN ANAY 74/
g: 5/ /2T q9Y
AN 76 AOR | 4550 [z i
\ /126 ] gas 7Y [T | faa g7
0P J3 0 /1 73 PAR| 7.5 115" 95~
2.9 | 120 ZN J/ /7: 20 /.20 75~
\L 2150 [.a0 j3 [2:2 5 VA 75—
AVERAGE 94 AVERAGE
—
EPA (Dur) 233 \ F
/12 >1 Q’d/f/,w’//,lo 7‘/




METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Teva S C&LOEL

Date $iz|v4

Test No. K Tweer

Drymwe Cyewcs

Area of stack (ft2)

note A = 7r2 fy r feet or A

Pitot tube coefficient, type S

Temperature (average) of stack (°F)

Average of square root of velocity head (in H,0)1/2

Absoclute pressure of stack gas in Hg

note PS = Barometric pressure (in Hg)-(static pPressure (

Percent moisture

. Molecular weight of stack gas - (1bs/1b mole)

note MS MD(1 -

M M
Too) * 18(15q)

= A= &0 13
= n(r%)z of r in inches

= CP= (080

= TS = 95

= J/ap =

= PS. = 29.7
in H;0)/13.6)

= M= 25

= MS = Q288¢

VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp &

VS = 85,49 X

+
§§Iﬁ§g x (/ap)ave

+
X

0

) - s

ec

X t

Qs = volumetric flow rate

Qs = 60x(1-(Mx1072))vs x 4 x (Fsfds) x (

Qs = 60x(1- )x x

53

(SCFM)

29.92

528

m) X (gm) = 67‘200 scfm

x(



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant TTEXAS Cbgoél

Date a9

Test No. ] _Iu\,ET' Deviv e SYCLES

Area of stack (ft2?) = A= o3

2
note A = nr?2 fw r = feet or A = n(rg) of r in inches

Pitot tube coefficient, type S x CP = .50
Temperature (average) of stack (°F) = TS = qY
Average of square root of velocity head (in H,0)1/2 = Yap =

Absolute pressure of stack gas in Hg ' = PS. = 29,7

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)

Percent moisture = M = j.s‘
Molecular weight of stack gas - (1bs/1b mole) = MS = 28.8¢4

_ _ M M
note MS = MD(1 —100) + 18(——100)

VS = stack gas velocity (f.p.s.)

VS = 85.49 x CP x ¢ ISH300 (e

PSxMS
VS = B85.49 x X -;“O X ) = 0,5 ft
sec
Qs = volumetric flow rate (SCFM)
Qs = 60x(1-(Mx1072))VS x A (T§%%%6) x (§§§§§)
Qs = 60x(1- )x X X(—2£25) % (55—g5) = ©&,100 scrm
+460 29.92 —_—
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PRELIMINARY VELOCITY TRAVERSE
puanr__Texis Coloc

_ _ vy A3 14l
e 7//%/?7 1) Y [j’ﬂ.‘orb A2 Ay Jle
LocaTion __ Juled + Hlivics AR Al T 7 Al C2 pps
STACK I.D. £°% AT #f Ao B2 TAle az Ad.oy
BAROMETRIC PRESSURE, in. Hg A
STACK GAUGE PRESSURE, in. H,0 -Z.C (Dt trom dreoyi e ’7 poar)
ck f"’ ; / /ﬁ,\
OPERATORS Tockedt) Sk > SCHEMATIC OF TRAVERSE POINT LAYQUT
élf ? "a«/ /? :
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (@pg), in.Hy0 (Tg), °F NUMBER @pg), in.Hy0 (T,), °F
ApH 7 5T , 70 28 ARE| 1y e 29T 7
BVSIERE .19 76 NN EY 75
- , ; T T =
L_//) 5 - 7R /A 1Y:97 . 15 79
B 19579 7S 7
ATA /-2 , 10 A
1o , BN AL Jo 00 LT1e 11
/25 . 1Y 7/ iz .7 7y
/AR NA N1 )74 /¢ 10 A 7 —}
1615 10 yE |
ISR .5t 73 /¢ re e fo
/ri05 Ry 72 /615 P 7Y [
/3 1o I 72
(308 , 16 i Ianl 7 0 o 7L 15
/P16 e 70 /715 74 75
| /¥y 7 4G /7 e . J¢ 15 :'
B 17407 7Y 7Y
170 1wy vy
| AVERAGE 3.3 AVERAGE |—— 6.5

EPA‘(/I;;O 233 y 6Z‘ﬂ U; 097 ?V =



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant___ Texas (Cowe.

Date \lhz!'?‘?
Test No. X INLeET Toe  (vees
Area of stack (ft2) = A= 2013

' 2
note A = 7r2 fy r = feet or A = n(I—g) of r in inches

Pitot tube coefficient, type S = CP = @.£0
Temperature (average) of stack (°F) = TS = 3,3

Average of square root of velocity head (in H,0)1/2 . Y3p =

Absolute pressure of stack gas in Hg = PS. = 29.7
note PS = Barometric pressure (in Hg)-(static pressure (in Hp0)/13.6)

Percent moisture = M= (.8

Molecular weight of stack gas - (1bs/1b mole) = MS = 25,¢¢

Pote MS = MD(1 - 1) + 18 (gL

VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp x‘/ FLSS;M iSEO x (/ap)ave

VS = 85,49 4 x V —;-— 160 x( ) = 33 3 ft

Sec

Qs = volumetric flow rate (SCFM)

95 = 60x(1-Mx1072))vs x 4 (rsify) x (35°57)

Qs = 60x(1- )x X x(%) X (59—9—2-) = éO) 100  sctm
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Tevas Cowe

Date qllulvq

Test No. 3 TVET ToLE Cvyelies

Area of stack (ft?) = A= o3

2
note A = nr? fw r = feet or A = n(l—g) of r in inches

Pitot tube coefficient, type S = CP = &,540
—
Temperature (average) of stack (°F) = T35 = 96.5
Average of square root of velocity head (in H,0)1/2 = Yap =
Absolute pressure of stack gas in Hg ' = ps = 297

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
M = L__
Molecular welght of stack gas - (1bs/lb mole) = MS = 28,§¢

Percent moisture

note MS = MD(1 - 100) + 18(100)

VS = stack gas veloclty (f.p.s.)

VS = 85.49 x CP x 154460 x (/ap)ave

PSxMS
VS = 85.49 x +—0 x ) = 53.4 ft
sec
Qg = volumetric flow rate (SCFM)
Qs = 60x(1-(Mx1072))VS x A x (rs3fen) * (so93 55)
Qs = 60x(1- ) x x X(—2igy) * (59=55) = $9,800 scrm
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APPENDIX C

PRELIMINARY AND RUN VELOCITY DATA
INLET DAMPER
NE VENT (UPTAKE)
SW VENT (UPTAKE)
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PLANT

/e,ms

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Color

DATE

771113

SAMPLING LOCATION
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A)

INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)
STACK 1.D., (DISTANCE A - DISTANCE B)
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE

rn(!r ﬂ‘lﬁ/_g;pr-

a——

3(”

Nene

(ot P fpe)

/57

CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE.
NUMBER OF STACK L.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)

/ 0.0¢F 20" /. 5% _ Xz
i g.iq6 Sous - s Yy

3 0-29L /0§ - 16 %

v 0.7%f 25.3Y - 25 73

§ p.45¢ 30.7¢ - 30 Wy

A 6.5 U 2443 - 3y Vg

EPA (Dur) 232 58

1



PLANT _7axar Cofen Lriupers Tac,

DATE 7/ /2§
LoCATION __ JAleT ﬂulyer CLrelind iy 1)
STACKID. __ 3("
BAROME TRIC PRESSURE, in. Hg 2890
STACK GAUGE PRESSURE, in. H,0 0
OPERATORs_ /8 LSttt
74 v
TRAVERSE cl STACK
POINT HE TEMPERATURE
NUMBER (g in. 1) (Tg), °F
/ 437/0. 5~ 75
l (.//@ / 0.5 {
3 5/( Y/ 6.~ /
y Y75 /0.5 /
5 YY6 /0.5 [
L 127/0.5 | &
/
Coire -pf/‘w'n ALt
/
/ g¥7 75
7 £o1 [
3 90/ |
4 02 2 ]
5 g65~ /
A 62§ v
AVERAGE
EPA (Dur) 233 59
yn

PRELIMINARY VELOCITY TRAVERSE

rons

H 4

Aasmair

(L WS

SCHEMATIC OF TRAVERSE POINT LAYOUT

Sode 2>
TRAVERSE OCIT STACK
POINT H TEMPERATURE
NUMBER 3, in, ), °F
? 196 /o5 7
b 255/ 00 |
7 383 /0.5~ |
[+ sRs/ 05 |
i ys2/0.5~ |
AR votfos— | &
7 367 7§
g 714 ,
g 70 [
£8 (032 / N
f 9717 /
(v 54/ N4
—
—_ —
AVERAGE g7 e
/ v {




PLANT_ Jevas Color

DATE___y//a/721
Location _Talet —eper  p 33
STACK I.D. ___26
BAROMETRIC PRESSURE, in. Hg 24.9
STACK GAUGE PRESSURE, in. H,0____O
OPERATORS _7# et
Ty
TRAVERSE LOCITY STACK
POINT H TEMPERATURE
NUMBER el in. Y (Tg), °F
/ WA 1250/ 1 &
2 (RS 7/ 2 |
3 2]/ |
{ /R 6§/
5 /5 04,/4
¢ (121941 &
%"‘*“_’g/
l (as 75
z vy [
’ 606 l
f 032y |
2 75¢ |
y Loy v
B .
L{g rrd#J
_——
/ 519 27
Z Lo/ |
3 s¢0
Y b0
5 724
A 563
| AVERAGE ]
EPA (Dur) 233
412

60

PRELIMINARY VELOCITY TRAVERSE

Vsme

A nom ek

SCHEMATIC OF TRAVERSE POINT LAYOUT

Sidy
TRAVERSE LocIT STACK
POINT TEMPERATURE
NUNBER 7o), i (T,), °F
/ 1/ 00/ 75
2 S2 5/// /
2 AN
2 628/, |/
A 220 /
I £50 2
L S2Y /
T
¥ 620
5 5v%
( 270 ;
7 52y 15
2 Y14 [
3 Lty /
y £y I
5 g |
{ AYST Vo
———D__ | /
AVERAGE |-——— ¢
SEra—
$83s < ?_ 7 I/ e




METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Ték.ﬁs (‘oc_ae_ P/Lw'raz 3

Date qlqlvq

Test No. rP,‘.J_WWo«.a - bt ?DMM‘m_u/ (Voerne Crvrmitin )

Area of stack (ft2) - A 2.07

2

note A = yr2 fy , = feet or A = "‘I%’ of r in inches
Pitot tube coefficient, type S =

= 95

Cp
Temperature (average) of stack (°F) = qg
Average of square root of velocity head (1in H,0)1/2 Yep = —

Absolute pressure of stack gas in Hg ' = PS. = 2&.%0
note PS = Barometric Pressure (in Hg)-(static Pressure (in H20)/13.6)
Percent moisture = M= l.¢
. Molecular weight of stack gas ~ (1bs/1b mole) = MsS = 28P¥

note MS = MD(1 - 1%1'6) + 18(%)

VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp '/ ﬁ‘isgzm LT (V3p)ave

VS = 85,49 4 x ;;—0 x( ) = 13/ ft
sec

Qs = volumetric fiow rate (SCFM)

Qs = 60x(1-(Mx10-2))yg , A x ‘qTff‘%ﬁ) x-(\zgsgz)

Qs = 60x(1- )x x x(—ff-ga) X (3595) = _S220
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant TE%A’S (0{,02 {sz,u'rezs

Date 4 II‘LJ v
Test No. 20;.) 2,3 TULeT (D,Q.qpae /U/WE f?w;{gfee)
Area of stack (ft?) = A= 77

2
note A = 71r? fw r = feet or A = "(1_%) of r in inches

Pitot tube coefficient, type S = CP = —
Temperature (average) of stack (°F) = TS = 75
Average of square root of velocity head (in H,0)1/2 = Yap =
Absolute pressure of stack gas in Hg = ps =299

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
M= _(tT
MS = 2&8¢

Percent moisture

- Molecular weight of stack gas - (lbs/lb mole)

_ M M
note MS = MD(1l m) + IB(W)

VS = stack gas velocity (f.p.s.)

VS = 85.49 x CP x ¢ Lot460 x (/ap)ave

PSxMS
VS = 85.49 x ¢ —1460 ) = Q.7 ft
X sec
Qs = volumetric flow rate (SCFM)
Qs = 60x(1-(Mx1072))VS x A x (-g:ﬁg— 29892)
Qs = 60x(1- ) x 528 5_“2) = 3860 scfm
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TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS

PLANT ﬁxdl (a/w"
DATE Y/4/71

SAMPLING LOCATION
INSIDE STACK DIMENSIONS
INSIDE OF NEAR WALL TO

N-£. Venr— (Fuwor SwEEP)
Y0 X 13 4

OUTSIDE OF NIPPLE, (Distance B) —
EQUIVALENT STACK I.D. 22
NEAREST UPSTREAM DISTURBANCE - 0" Lxpansing
NEAREST DOWNSTREAM DISTURBANCE /8"

NUMBER OF TRAVERSE POINTS _2 Y armay e x _¢

CALCULATOR __ sk ed
PORT LOCATIONS DIMENSIONS vy
AND
STACK DIMENSIONS 4 -
-7
A 4 [ yZ et F
] / / 1 / /
f f - i 7
4
K"‘ ~ Yp ‘7{
TRAVERSE INSIDE OF NEAR TRAVERSE POINT LOCATION DISTANCE
POINT wALL TPUOILRTAVERSE FROM OUTSIDE OF NIPPLE LoggguTou FROM
NUMBER . DISTANCE B (SUM OF DISTANCES A+B) EDGE OF STACK
(Distance A)
" Ir
/ 3 — 2 4] 3.33
t fr
1 9 . - 9 A /0.0
I/
4 5 - /{’ C lé._é_é_
y " - 2/" v 22.322
' £ 30 0
~ 2b-Lb

63



In stack wet bulb-dry bulb moisture calculation:

Plant 7oy us Col.m Location

Stack_ NE Vear Run_~ey /  Date_ y/7,/77
/ -
Operators ‘76‘466fﬁk

2951 in Hg

Static Pressure (in H,0) P = -/ %0 in H,0

Barometric Pressure (Hg) = BP

Absolute Pressure of Stack =

BP * P = Pg
13.6

29 Y6 in Hg

Wet Bulb Temperature (°F) = Ty = b/ °F
Dry Bulb Temperature (°F) = Tqg = 77 oF
Temp Difference (Tg-Ty) = AT = /é °F
Vapor Pressure of H20 at T, VP = ASPYU7 in Hg

(from table)
Partial Pressure of Hp0 = PP

(Ps_= VP) ( AT)
2800 = (1.3)7 T, )
(87.%—.!*/07)( /¢

) -
( .sYs?7 )y - 2800 = (T.3)7 T , 37/ in Hg

PP

( Vvp)

PP

[

% Moisture by volume = M

_ (PP ) (37 /. 3
M= (100) = 100) =

VAPOR PRESSU OF WATER

[
:q

el B3 [eF  tHg ] e vmg f v Ha | er "Hg . JHg ) er . “Hg } P! "Hg | ep “Hy
" - . n rlf“*
_g 70376 33,.1898 | 53 4052 73 .8183 93:1.561 | 113°2.829 {133 a.900 f 153 8.150 173113.07 [193 20.27
: -0423 347.1955 54 4203 74 " .Ba62 94 1.610 114.2.911 134°5.031 154'8.351 } 174'13.37 [194 20.70
. '3217 ;g,-§?§5A _55 .4359 [ 75 @750 95 1.660 ) 115.2.995 § 135°c 165 | 155 8.557 175;13.57 195 21.14
‘8 -0571 37"22 g S6° 4520 | 76 .9046 96 1.712 116 3. 081 136 5.302 156 8.767 176713.98 [196 21.%9
10| oe Ja"zzgz 57 .4686 f 77 .9352 97 1.765 f 117°3.169 137 $.442 157 8.981 177 14.30 {197 22.05
3] 0ess-}38 <3292 S8 .4858 | 78 .966¢ 98,1.819 1 118 3.259 1 138 5 .55 § 158 9. 200 178 14.62 {198 22,52
14175528 401-247 59 .5035 | 79 9989 99 1.875 | 119 3.351 § 139 5 732 | 158 9.424 179 14.96 [199 22.99
16 -0846 41"2 72 60, .5218 80 1.032 100 1.932 120 3.44¢ 140 5_881 160 9.652 180.15.29 | 200 23.47
18" 0035 |43 -2:77 61. .5407 f 61 1.066 101 1.992 § 121 3.543 1 141 ¢.034 | 167 9.885 | 181 .15 83 | 201 23.96
201 To2s 3 e 62 .s601 | B2 1.102 102 2.052 } 122 3.642 | 142 6.190 J62 10.12 § 182 15,96 | 202 24.486
22/ 1127 |4a T8, 63 .5802 183 1.138 103 2.114 [ 123 3.744 § 145 6.350 } 163 10 36 183 16.34 1203 24.97
34" 1248 Jas “3004 €4 .6009 1 84 1.175 104 2.178 § 124 3.848 ] 142 6.513 | 164 10.6) 1684 16.70 | 204 25.48
26| 1370 {ge 3 o 65 .6222 | 85 1.213 105 2.243 | 125 3.954 | 145 6.680 | 165 10.86 185 17.07 | 205 26.00
2700429 145 120 | 66 .6442 | 86 1.253 106 2.310 1 126°4.063 { 146 6.850 | 16 11.12 186 17.44 | 206 26.53
26 150 ‘8!';§4° 67 .6669 | 87 1.293 107 2,379 | 127 4.174 4 147 7,024 | 167 11.38 ] 187 17.82 | 207 27.07
29 1567 ‘91.3433 66  .6901 § 881,335 108 2.449 1 128 4.289 | 148 7.202 | 168'11.65 188 108.2}1 [ 208 27.62
30 ‘1a4y }E2 38 69 .7144 | 89,1.378 109 2.521 [ 129 4.406 | 149 7.3g4 169 11.92 { 189 18.61 | 209 28.18
31 11718 [51] 39 6 [ 70 .7392 [ 90 1422 110 2.596 | 130 4.525 f 150 7.569 | 170 12.20 190 19.01 | 210 28.7%
33. 1808 aaed 171 7648 | 9110467 1 11) 3 6o 131:4.647 151 77759 | 171 12.48 | 193 10 o5 211°29.33
- 521.3906 | 72 (7912 { 92/1l513 132 2,749 | 132/4.772 || 152 7,952 172[12.77 { 192 19.84 | 212 29.92

(o)}
=Y



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant___ [exas  (ocol

Date 4 fuf»
Test No. | ME VEUT (fooe Sweed)
Area of stack (ft2?) = A= 4,67
2

note A = 1r2 fw r = feet or A = "‘I%’ of r in inches
Pitot tube coefficient, type S = CP = 73
Temperature (average) of stack (°F) = TS = 17.3
Average of square root of velocity head (in H,0)!/2 - Yip =
Absolute pressure of stack gas in Hg = PS.= 249.4¢

note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
Percent moisture = M= _13
Molecular welight of stack gas - (1lbs/1b mole) = MS =  28.8¢
_ _ M M
note MS = MD(] IEBJ + lB(Tﬁﬁ)

VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp & V gg;mgo x (/ap)ave

VS = 85,49 X 1360 x( ) = 20, t ft
sSec

Qs = volumetric flow rate (SCFM)
. _ -2 528 PS
Qs = 60x(1-(Mx10 JIVS x A x (T§TF35) X (§§T§§)

Qs = 60x(1- )x x Nﬁf%) X (3g7g3) = 1690 gopp
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PRELIMINARY VELOCITY TRAVERSE

PLANT
DATE __ Y/11/ 11
LOCATION __ N 7 Venr 0»7 (
STACKI.D. __ 2y xY0
BAROMETRIC PRESSURE, in. Hg___ 2. 5 | cy = 0.72
STACK GAUGE PRESSURE, in. H,0___— ). 40 ° 4
OPERATORS___ Z4cl<et SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TENPERATURE
Y  wumser Apg), in. Hy0 (T,), °F NUMBER @Apy), in.Hz0 (T), *F
4/ b 7%
AT LS 7%
43 2l 7 4
Ky A7 79
a8/ , /9 77
e (2.0 77
g3 2.0 77
Y s 17
c/ 20 27
A 20 27
c’ 1 77
el 14 27
2/ . /5 77
oL 49 77
) 20 77
o) 19 26
E / ./ p 74 '
Ev 19 19 =
E} 19 74 1
£y /% 79
F/ (07 77
FL .09 77
& NE 77
Y J5. 1 77
AVERAGE =, | T AVERAGE
EPADu) 213 (rarl,, = AT7 T s
12 MG =17




In stack wet bulb-dry bulb molisture calculation:

Plant ’_[f’”/ (Ao //‘JMN”/,InC_ Location

14

Stack__ N £ Uear Run Oy 247 pate 2274

Operators ﬂd(cf‘)"

Barometric Pressure (Hg) = BP = 299 in Hg
Static Pressure (in H,0) P = —/. 70 in H,0
Absolute Pressure of Stack =

BP* p - Py = £ 9.4 in Hg

136

Wet Bulb Temperature (°F) = Ty = 62‘ oF
Dry Bulb Temperature (°F) = Tq = @0 op
Temp Difference (T4-T,) = AT = /% oF
Vapor Pressure of H,0 at Tw VP = 560/ in Hg

(from table)

Partial Pressure of H,0 = PP

= - {Pg - VP) ( aT)
PP= ( VP) - Zpgs— 30Ty

LA LU L e/ [ S L NS N S in fg

2800 - I3 T g7 7

% Moisture by volume = M

~
;L)

M = g: % (100) = %(100)

i 4 “Hg °Y |  "Hg e *p *Hg . - oy ; ig P! ey op “Hg

53  .40%2 73: .8183 93:1.561 113:2.829 133:4.900 153 8,150 17313,07 {193 20.27

54 .4203 | 74’ 462 94.1.610 | 114.2.911 134°s,.03) 154 8,351 174'13.37 [194 20,70

| 5SS _.4359 § 75 @750 95 1.660 | 118.2,995 135°5,168 155 8.557 175'13 67 |19s 21.14

56 4520 f 76 .9046 96°1.712 | 116°3.081 136 5,302 156 8.767 | 176'13.98 [196 21.%9

37 .4886 | 77 9352 37.1.765 1 117°3.169 § 137 5°443 | 157 6.981 ¥ 177 14.30 197 22.08

58, .4858 [ 78 (9666 38.1.019 | 110 3.259 ] 135 5.595 J 150 5. 200 178 '14.62 |198 22.s2

59, .5035 1 79  g9g9 99 1.67% ] 119 3.35) 139 5,732 [ 159 9.424 | 139 14.96 [ 199 22.9%

60, .s21e | eo'1.032 100 3.932 § 120 3.446 { 140 5.881 § 160 9.652 [ 180 .15.29 | 200 23.47

61. .5407 | 81 1 066 101'1.992 §'121 3,543 { 14} 6.034 § 161 9.885 | 191,15.63 | 201 23.96

62 .s601 {82 1.102 1 147 2.052 | 122 3.642 § 142 6.190 [ 162 1912 182 15,98 | 202 24.46

€3 .5802 [ 83 1.138 103 2.116 §123 3.744 { 145 ¢ 350 | 163 10.36 | 163 '16.34 | 203 24.97

64 ° .6009 | 841,175 104 2.178 § 124 3648 § 142 6.513 | 164 10 6) § 184 16.70 [ 204 25.48

65 " .6222 § 851,213 105.2.243 | 125 3,954 § 145 ¢ 680 J 165°10.86 | 185°17.07 | 205 26.00

o ez |86 1253 [ 10631310 | 136 028 | 146 6.850 | 166°11.12 | 186 17,44 | 20¢ 26,53

67 .6669 [ 87 1.293 107 2.379 | 127 4.174 4 147 7.024 | 167 11.38 | 187 17.82 | 207 27.07

68 .6903 | 88:1.335 100°2.449 | 128°4.289 § 140 77202 | 166 21.65 I 188 10.21 | 208 27.62

70 ey | St | ios 252 | 135 41252 4149 7.306 § 169 11292 { 180 10°6) | 209 20-5a

3 (1716 |3 -;‘g J0. .7392 190 1,422 | 379 2.596 ] 130 4.525 1 155 70560 170 12.20 | 190 19.01 ] 210 28.75%
3201003 ‘3908 | 11 -7 | a11lesr § 335 2396 131i4.647 11 151 77759 | 1711248 { 291 19 05 211729, 3
N 52/.3906 | 5, 271912 | 92/1.%13 112 2,249 132,4.772 | 13, 7.952 | 172]12.77 § 192 19.¢4 212°29.92
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METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Texas  Cocoe
Date q!'L!7q
Test No. ‘22,3 MNE. Veutr Exep @ Porwvr A-4

(Foore swce e)

Area of stack (ft2?) = A = 667

2
note A = 1r?2 fy r = feet or A = n(I§) of r in inches

Pitot tube coefficient, type S = CP= @073
Temperature (average) of stack (°F) = TS = SO
Average of square root of velocity head (in H,0)1/2 . Y28 = AP 17
Absolute pressure of stack gas in Hg = PpS = 29.8
note PS = Barometric pressure (in Hg)- ~(static pPressure (in H;0)/13.6)
Percent moisture = M = AI.Z.
- Molecular weight of stack gas - (1bs/1b mole) = MS = 28.8Y

VS = stack gas velocity (f.p.s.)

+
VS = 85.49 x cp 4 V ggxmgo x (/Ap)ave

VS = 85,49 x x +400 x( )= 20,4 4
x sec

Qs = volumetric flow rate (SCFM)

Qs = 60x(1-(Mx102))vs x A 4 (Ts3fgs) x (535
Qs = 60x(1- ) x x ——é%%—) X (5——§—) = _Igso scfm
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TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS

PLANT ﬁd"‘) C/dw“
DATE //7/77

SAMPLING LOCATION ___SW Vemr  (froce SwEsr)
INSIDE STACK DIMENSIONS 26 22

INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, {Distance B)

EQUIVALENT STACK (D, 32.7
NEAREST UPSTREAM DISTURBANCE - : (>.ssve h- “"*M/
NEAREST DOWNSTREAM DISTURBANCE /. S (/$") STAY

NUMBER OF TRAVERSE POINTS _2 S appay_ S x ¢
CALCULATOR Tacike 1

ILLUSTRATE T— INCREMENT T
PORT LOCATIONS L DIMENSIONS 32
AND
STACK DIMENSIONS 4
-7
4 C 0 k—,
———t —
i { g/
3( 7

TRAVERSE INSIDE OF NEAR TRAVERSE POINT LOCATION DISTANCE

P&lgT WALL TPOU,L"T‘WE"SE DISTANCE B FROM OUTSIDE OF NIPPLE w:ﬂ;‘ITON FROM

NUMBER
(Distance A) (SUM OF DISTANCES A+B) EDGE OF STACK
I
! 3 - A 3.6
g%
L — it /0. ¥
/; Ir

3 - C / 5 ‘ 0

v 2 V4 5,2
114

'd 27 - £ 32.¥
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PRELIMINARY VELOCITY TRAVERSE

T susColor  frinters

PLANT
DATE __ 4/ /1/77 ﬂm,, { 4 -5
LOCATION __ S & [/eaT
STACKID. ___~  36x%32 ,
BARONME TRIC PRESSURE, in. Hg 2979 J
STACK GAUGE PRESSURE, in. H,0____— 9. %S < 7z
OPERATORS__ 78K e T4 SCHEMATIC OF TRAVERSE POINT LAYOUT
4 ;, 2073
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (aps), in.Hy0 (Tg), °F : NUMBER (8pg), in.Hy0 (T,), °F
Bt . 07 76 ¥ £S Y, 75
g 2 N 0 76" -
4 10 26 )
44 07 74 A =ay7 T
As .07 74 IR
BY i 77
43 .2 ¥ 76
Pz L 2S5 74
'e4 s 74
23 s 7b
&y 39 76
ca 57 74
CR Y 7L
cf | awa 7
s 32 74
Dl X 5
0L L35 725"
2 .34 S5
DY 33 75 !
ES .3 7S j
7/ D.23 75
L7 631 ik
£7 ! 75
Ll 0-2% 15
AVERAGE | AVERAGE
EPA (Dur) 233 70

4/72



In stack wet bulb-dry bulb molsture calculation:

Plant 4{62(&5 60/6'/

Operators

Location
stackS W Ve~ Run ﬂv;,/ Date 7////74v
T e be £+
Barometric Pressure (Hg) = BP = 527-r7 in Hg
Static Pressure (in H,0) P = v~_,$é/ in H,0
Absolute Pressure of Stack =
BPf P = Pg = RI.55 in Hg
13.6
Wet Bulb Temperature (°F) = Ty = ,'m;577 °F
Dry Bulb Temperature (°F) = Tq = 78 °F
Temp Difference (Tg-Ty) = AT = /b °F
Vapor Pressure of Hz0 at Ty VP = ,5—03J~— in Hg
(from table)
Partial Pressure of H,0 = PP
PP=( VP - %30_-VI(>{.§)?T%; )
ppw (L5035 y _(@ELTPomng /6y ggg in He

2800 - (1.3)( st

Z Molsture by volume = M

)

_233
= (PP D) - ) -
M o § (100) é_z7f___7(100)

70, .7392 ] 90 1.422 110 2,
71 .7648 | 91]1.467 111 2.672
72,7912 § 92,1.%1) 112 2.749

113:2.829
114.2,911
115.2.995
116°3.081
.117°3.169
118 3.259
119 3.351
120 3.446
121 3.543
122 3.642
123 3.744
124 3.948
128 3.954
126°4,063
127 4.174
120 4.209 |
129 4.406 '
130 4.528
131i4.647

132/4.772

4

|

[/

sy “Hg | er ! “ng | er

133 '4.900
134'5.031
135°'5.168
136 5.302
137 5.442
138 5.585
139 5,732
140 5,881
141 6.034
142 6.190
143 6.350
144 6.513
145 6.680
146 6.850
147 7.024
148 7.202
149 7.384
150 7.569
151 7.759
152 7.952

153 8.150 § 173113.07 (193"
154'8.351 ¥ 174'13.37 |19
155 8.557 § 175/13.67 |198
156 8.767 § 17613 98 | 196
157 8.981 F 177 14.30 [197-
158 9.200 § 178 '14.62 |198
159 9.424 [ 179 14.96 |199
160 9.652 § 180.15.29 | 200
161 9.885 | 181.15.63 | 201
162 10.12 f 192 15.98 | 202
163 10.36 | 183 16.34 | 203
164 10.61 [ 184 16.70 | 204
165°10.86 | 18s'17.07 [ 208
166°11.12 | 186 17.44 | 206

I
o
@®

ot

-

.38 | 187 17.82 | 207
.63 | 188 18.21 | 208
.92 1189 18.61 | 209
170.12.
12.48 §19) 19.42 | 211

i 192 19.84 | 21273

20 190 19.01 | 210

27.07
27.62
268.18
28.7%

29.33
‘29.92



METHOD 2

STACK GAS VELOCITY CALCULATIONS
~—— 2L VLATIONS

Plant Tevss (owcor

Date a4l |29

Test No. ) SwW__Vewl (ruwore Sweep )

Area of stack (ft2?) = A= 75

2
note A = nr2 gy r = feet or A = n(Ig) of r in inches

Pitot tube coefficient, type 8 = CP = 0.73
Temperature (average) of stack (°F) = TS = 7S, b
Average of square root Of velocity head (in H,0)1/2 b = aP: 2¢
Absolute pressure of stack gas in Hg = PS.=2453

note PS = Barometric pressure (in Hg)-(stat1c Pressure (in H;0)/13.6)

Percent moisture = M = .1.I
Molecular weight of stack gas - (1bs/1p mole) = MS = 28,84
L0987

note Ms = mp(1 - M, 5

VS = stack gas velocity (f.p.s.)

VS = 85.49 x cp 4 V §§§ﬁ§9 x (V/ap)ave

VS = 85,49 4 X \;—0 x( ) = Q3.4 ft
sSec

Qs = volumetric flow rate (SCFM)

Qs = 60x(1-(Mx1072))vg 5 , 4 (752885) x (5B5_,

29.92
Qs = 60x(1- ) x x x(——%%%ﬁ) X (§§—§§) = IO,’OC) scfm
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In stack wet bulb-dry bulb moisture calculation:

Plant 7exas Ca/ef brnte s Jak Location

Stack_ SW Jp At Run_Ui, 242 Date sf//;/ﬂ
-

Operators Tttt

Barometric Pressure (Hg) = BP
Static Pressure (in H,0) | P =

Absolute Pressure of Stack =

BP 1 P = Pg
1376

Wet Bulb Temperature (°F)

(]
=

=
[}

Dry Bulb Temperature (°F)

n

<)
[o)
n

Temp Difference (Tq-Tyw) = AT =

Vapor Pressure of H20 at Tw VP
(from table)

Partial Pressure of H,0 = PP

. _ (Pg = VP) ( AT
PP = (. Vvp) ?83‘0‘-‘“'(‘%(‘%1.3 T

- o (2?’(’4}.‘ l7
pp = ( 540/ ) - LoEb (1.'g§( L )ﬁ‘

% Moisture by volume = M

°F  “Hg °p . "Rg § °p;

53 .4052 [ 73: .g8183 931,
34  .420) § 74 .es62 94
.55 4359 | 75 .87%0 95
56 4520 | 76,9046 96’
37 .4686 | 77 .93s2 97
S8 .4058 | 78 .9666 98’
59 .s5035 | 79 _.gegg 99’
60; .5218 | B0 1
61, .s407 | 81 1,
62 .5601 [ 62 1.102 102

1

1

1

Pt Dt et e ot ot et
RIS

1

1

2

63 seoz | 83 2
_ . _.6009 | 84 1. 2
471240 145 3004 | 65 ‘222 | &5 1. 2
2 [:1370 J46..3120 | 66 lesaz [ @6 1.283 f 392 2
2

2

2

2

2

271.1429 47 ,.3240 67 .6669 87 1.293 107
28 ..1502 l40/.3364 | 68 so03 881,335 | 109'2.
I .1567 149/.3493 | 60 7144 | 091 376 [ 109
30 .1647 fs0!. 3626 70, .7392 | 90 1.422 110

n 1716 s:'.:vs4 717 .7648 | 91)1.467 § 311
32..1803 {32/ 3906 | 72 7913 9:!1.51: 112 2.749

Q99 in Hg
— 73 in H,0
Q94 in Hg
b2 oF
77 op

/7 oF
e ke
377 in He

)3

*F ! "Hg oy

173113.07 {193
174'13.37 194

178 14.62 {198
179 14.96 | 199
180.15.29 | 200
181,15.63 | 201
182 15.98 [ 202
103 '16.34 | 203
184 16.70 | 204
185 '17.07 | 205
186 17.44 | 206
187 17.02 | 207
188 18.21 | 208
189 18.61 | 209
190 19.01 | 210

175!13.67 |195
177 14.30 }197:

191 19.42 | 211;
192 19.04 | 212"



METHOD 2

STACK GAS VELOCITY CALCULATIONS

Plant Terns (w cof2.

Date alti ]9
Area of stack (ft?) = A= 7.8
2
note A = 7r? fw r = feet or A = n(l—rz-) of r in inches
Pitot tube coefficlent, type S = ¢cp= ©.13
Temperature (average) of stack (°F) = TS = 29
Average of square root of veloclty head (in H,0)1/2 = V27 = sP= 31
Absolute pressure of stack gas in Hg ' = ps = 24.87
note PS = Barometric pressure (in Hg)-(static pressure (in H,0)/13.6)
Percent moisture = M= .3
Molecular weight of stack gas - (1lbs/1lb mole) = MS = 2% 8Y
_ _ M M
note MS = MD(1 ——100) + 13(——100)
VS = stack gas velocity (f.p.s.)
. TS+060
VS = 85.49 x CP x PSS X (/ap)ave
VS = 85.49 x  x —;—-9 x( ) = 27.S  rt
sec
Qg = volumetric flow rate (SCFM)
= 60x(1- —2 528 _PS
Qs x(1-(Mx1074))VS x A x (T§?Fgﬁ) x (29.92)
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 25

CLIENT MADSO'\"'O -EpA DATE TRAP ANALYSIS

PROJECT NO. |1 % —| DATE TANK ANALYSIS % /-« ///

TEST NO. TC -A4L-| ANALYST 2 ,36.

TRAP NO. /S TANK NO. 27

TANK_INITIAL TANK FINAL

Pe(y) 733 mm Hg Pa(2) _ 720 _ mm Hg

PT() 73| mm Hg (2) —323 mn Hg - Post-Test Vacuum
In7Eial Vacuum PT(3) 2~ mm Hg - Final Pressure
(Pre-Test) T 7& of

SAMPLE VOLUME

v - (o) = Pre) - [Py (1)
S (T + 460) X 0.2

(730 )- (333 ) - [ 733 )-( 73] )]

S [ 7 ) +460 x 0.299
5 _2465 sample volume - Titers

<7
n

TANK ANALYSIS

Sample Backflush Std. Std.Conc. | C
Loop Area Attn. Area Attn. (ppm) Sal\ﬁg%]&onc.
ppin

CVOC(]j lv-jﬁl ppm as CO2 - neasured

P
c - [Tm P ?)] X C

(o) + ( 750 ) ,
Cyac(e) * [ — ] X (/)

[ o0 s ] - (/s - 00 ]

“voc(2) = Lo 0 ppmas €O, - sanple
MASS OF CARBON IN TANK

Cyoc(3) = Cygc(z) X 4-996 X 10
M voc(1) -~ CVOC(3) K Vg = -C_L‘Lil_ mg Carbon in Tank

. 0 245 mg/1 (68°F, 760 mm Hg)
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 745 /"

CLIENT Meosarn  — P4 DATE TRAP ANALYSIS
PROJECT NO. )JR-L DATE TANK ANALYSIS 5 /5/7//
TEST NO. T~ AT - | ANALYST VN
TRAP NO. /S~ TANK No. Sl
TANK INITIAL TANK FINAL
Pe(1) /33 mm Hg Pp(2) _730 mm Hg
32 - -

(1) 220 m Hg PT(2) 8 mm Hg P(?St Test Vacuun
}m’tia] Vacuum PT(3) — >/ mm Hg - Final Pressure j--é/.,,)i /‘//
(Pre-Test) I Y oF -

SAMPLE VOLUME
V. = [pB(z) T(2) [PB(l) B PTUJ
S (T + 460) X 0.299
(730 )-(32%¢ | - [ 733 )-( 22 )]
Vo = -
S [( %% ) +a60 x 0.299
Ve = 7.4/96  sample volume - liters
TANK ANALYSIS - -
Sample Backflush Std. Std.Conc. VO
Loop Area Attn. Area Attn. (ppm) Samp%]éonc.
ppm
CVOC(]) [ Z ppm as CO2 - measured
Cvoc(2) ° F [PT(3% - ?Bcaé] 1 * Svoc(n
vock2) " Py(z) - Prz] Pen ~ Pra) v
(Zoy ) + ( 72// ) -
Cvoc(z) = [ ] X (/677 )
[( PASTOND Bl QR )] - [( /s )0 /00)

Cyoc(2) © _249¢  ppmas €0, - sample

MASS OF CARBON IN TANK

Cyoc(3) ~

My voc(l) T

Cvoc(3)

CVOC(Z) X 4.996 X 10

S

131
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= Py ‘f‘)/ mg Carbon in Tank

POLLUTION CONTROL SCIENCE, INC.



TRAP ANALYSIS ;#' ,{

Collection Vessel No. J;%L_

Volume of Collection Vessel £).¢€5 1iters - Vey

] =
PB(Z) __17 f) __ Hg

pCV(l) —7———"% mi Hg - Initial Vacuum
Pev(2) _57C’  mmHg - Final Pressure
D v [
-3

MASS OF CARBON COLLECTED

)/ 7 (:/‘l'}
CV()C(zl) __(_,‘_Q_ ppm as c02

| [ 3.067 X_!Pff‘.}_!@,v_]
"n voc(2) = Cvocqa) ¥ [PCV(Z) i PCV(I)I ~ T{°F) #7460 o
| AT Wl Bge7x 00t (00T )
nvoc(2) :l (ﬁc%(‘;) : l_(%'/“ AR ¢ _)J ( ¢ + 460)
V.o
M2 © 15522 ng

M

MnT = Mn(]) + Mn(z)

io.” 5
Mg = (LEUT) + (150 )
17.%9
Mn. = FE¢> mg Carbon
AR LA Yot
ng Carbon/liter = _MNT_ = (_reHd=) - S——té,
VSV ('L(“Y>r} 7

mg Carbon/DSCF = mg (C!qrrbon/liter X 28.32
f < - 5

= ¢ '{.ﬁj_:‘!/'g;a
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- <26l

CLIENT  _Moysawmdo -EP# DATE TRAP ANALYSIS S //0 /75

PROJECT NO._ ) /% —{ DATE TANK ANALYSIS &5 [ 7 /77
TESTNO. _TC-40-| ANALYST A%
TRAP NO. Z TANK NO. Z Z
TANK INITIAL TANK FINAL
PBH) _7%% mmHg Pe(2) _ 23/ _m Hg
Pr(yy 230 mm Hg Pr(2y 3l mn Hg - P(.>st—Test Vacuum
)mtlal Vacuum PT(3) 447w Hg - Final Pressure
(Pre-Test) 1 Zi of

SAMPLE VOLUME

v - Pe2) " Priel - [Pogr) - Pray)

S (T + 460) X 0.299

L 7B -3 - (933 ) - (930 )]
> [( 76 ) +460 x o0.299

Vg = 2.259 sample volume - liters

TANK ANALYSIS

Sample Backflush Std. Std.Conc.
Loop Area Attn. Area Attn. (ppm) Samp% eonc
ppm
CVOC(I) A*/ /':2 ppm as C()2 - measured
c i} [Pr(a) Py ' C
voc(2) [PB(Z _ ] lP - P J voCc(1)
N (A f (730 ) o
Yoc(z) = O )

[( TE )0 Cag )] - [( S35 )= )]
“Yoc(2) = __L3E 140 ppm as Co, - sample

MASS OF CARBON IN TANK .
Cyoc(3) = Cyoc(z) X 4-996 X 1074 - O mg/1 (68°F, 760 mm Hg)
M, voc(1) = CVOC(3) X Ve = () "-{d ng Carbon in Tank
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- “/ ¢

CLIENT » S DATE TRAP ANALYSIS
PROJECT NO. DATE TANK ANALYSIS & /fi /7 '”/
TEST NO. A, ANALYST .9,
TRAP NO. _ 7%/ TANK NO. 3 %
TANK_INITIAL TANK_FINAL
Pg(1) 733 mm Hg Pp(2) _23/  mm Hg
PT(] 73, mn Hg pT(Z) N 3&? nm Hg - Post-Test Vacuum
}nitia] Vacuum Pr(3) __<f2> _mm Hg - Final Pressure P 7
(Pre-Test) T b o 15y
SAMPLE_VOLUME
o o) - Pre) - Peqry - i)
S (T + 460) X 0.299
(730 )-( 363 ) - [(733 )- (73 )]
V = - ——
> [ 2 ) +a60] X 0.299
Ve = ?;.‘Lﬁff‘ sample volume - liters
TANK ANALYSIS
Sample Backflush Std. Std.Conc. Cyo
Loop Area Attn. Area Attn. (ppm) Sampgé]eonc.
ppm

CVOC(]) é g ppm as CO2 - measured
) TR oy
voc(2) [PB(Z) i PT(Z)] —lPB(]) “Pray " vee(n)

(21 ) + « 7 )
VoC(2) - _

[( AL )-( e )] - [( VST B G ary )]

CVOC(Z) =_ 177  ppmas CO2 - sample

MASS OF CARBON IN TANK

Cyoc(3) = Cyoc(z) X 499 X 10Y - oy ‘| mg/1 (68°F, 760 mn Hg)

M voc(1) = Cvoces) X Vs

= (.5 (2 mg Carbon in Tank
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TRAP ANALYSIS Hf 2L

Collection Vessel No. _ {
Vo]ume of Collection Vessel / 72 ) liters - VCV
B(2) Zj‘: mm Hg
CV(I) 7TEYL mm Hg - Initial Vacuum
CV(2) _Q— b?] mm Hg - Final Pressure
. &
- ¥3°F

MASS OF CARBON COLLECTED

VOC 6O 2. ppm as CO2
3.467 X ]O

" voc(2) = Cvoc(a) X [PCV(Z) * PCV(])] L TCF)+ 50—
: 3.467 X 107" (1L 0O O )}

"nvociy) T (60A ) X [(2 5% w73k ) ( = +460)

-b‘—————'

= ) j
Mn(2) C. 5% mg
MnT = Mn“) + Mn(z)
Mo = (0268 ) + (0 2%
(SR A
Mn, = _£=24€ wmg Carbon )
[T Al
mg Carbon/liter = ch R S ACI A N R
sV b 43y,
ing Carbon/DSCF = mg Carbon/hter X 28.32
“foo
= LY
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 747

CLIENT  Wgnseurs - EPR DATE TRAP ANALYSIS_ S /,9/7 </
PROJECT NO. J/& -/ DATE TANK ANALYSIS .5 /4 /7(:/
TEST NO. TCT~-AT-2 ANALYST s

TRAP NO. 35 TANK NO. 23
TANK INITIAL TANK FINAL

PR(1) 73] __ mm Hg PR(2) 737 m Hg

ﬂg g - -
PT(]% —_— P1(2) 3»! g mm Hg - Post-Test Vacuum

nitial Vacuum Pr¢- ¢ >3 mm Hg - Final Pressure P = 7¢/| pwdhe
(Pre-Test) ?J) T ep B(3) N
SAMPLE VOLUME
v Py Pl - Pagy - P
S (T + 460) X 0.299
y (7237 Y- =2 ] - [( 731 )-( 728 )]
S [( 76 ) +a60 x 0.299
Vg = 2.59( sample volume - liters
TANK ANALYSIS
Sample Backflush Std. ) Std.Conc. | C
Loop Area Attn. Area Attn. (ppm) Sar\{ag?é]eonc.
ppm
CVOC(]) (- 5 5 ppm as CO, - measured & (/ Y f’» e '?)
// (/‘ (, { <(")
L 2 {
Cvoc(2) ~ [PU3F)> + PB@)] X ¢
[PB(z) - 1) [ Pean) - o) voc(1)
N N7 -
voc(2) - X ({5 )

L a-Ceay ] - [0z e 2w )
Cvoc(ey = 4217/ ppm as CO, - sample

MASS OF CARBON IN TANK

Cyoc(3) = Cyoc(z) X 4996 X 1004 = ¢ 75< mg/1 (68°F, 760 mm Hg)

= = < ,,( . .
My voc(1) = Svoc(3) X Vs -L__{_é__é“_ wg Carbon in Tank
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- /..

CLIENT . . & ., DATE TRAP ANALYSIS
PROJECT NO. .0 DATE TANK ANALYSIS 4 /- /7 /
TEST NO. o A ANALYST

TRAP NO. 35 TANK NO. ‘ zz
TANK _INITIAL TANK FINAL
PB(])_L/_"'“HQ PB (2) _Z37 mm Hg
Py 7}7 mm Hg (2) _32¥% mm Hg - Post-Test Vacuum /

fmtwl Vacuum PT(J) e 2 mm Hg - Final Pressure \)D( 3 =/ m”"é
(Pre-Test) T 76 of
SAMPLE VOLUME
Vo o= [P_J T(zﬂ - [Pﬂl) i} PT(])]
S (T + 460) X 0.299
N (A R T 2 N e ) - (728 )]
S [ 26 )+a6d x 0299
Ve = _2.333 sample volume - Titers
TANK ANALYSIS _
SampTe Backflush Std. Std.Conc. Cy
Loop Area Attn. Area Attn. (ppm) Samg(ié]eonc.
ppi
CVOC(]) [C'Z'/*"*) ppm as CO2 - measured
[Pr(s ) Fy ]
Coc(z) = =P 7 ¥ Svocqn)
[Fec2) - r(z)] 1R (1)
217 M
[ - J X (/7 %)

Cyoc(z) =
Iy s8] - (2 e )

Coc(2) = 4155 ppm as CO, - sample

MASS OF CARBON IN TANK

- ‘4 - T o
Cvoc(3) = Cvoc(z) X 4.996 x 107" = (il 2% mg/1 (68°F, 760 mm Hg)
M

= - ¢ L)'—" -
n vOC(1) CVOC(3) X VS (/) /(, mg Carbon in Tank
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TRAP ANALYSIS o = <~

Collection Vessel No. A

Volume of Collection Vessel -4 95  liters - VCV

PB(2) [\j (» mm Hg -
PCV(]) ZL{«»ZL _mm Hg - Initial Vacuum

PCV(Z) ™ Hg - Final Pressure
A

=

“Voc(a) 22FEEE ppn as co,

3.467 x 107 ¥ vCVJ

" voc(2) T Cyog(q) [PCV(Z) * PCV(])] L T(°F)+ 460 | -
» - 3.467 X 10" (0.9 55 )

( €4  +460) ~]

AR

"nvocz) = (3Re€e) k(B e gy
Mn(z) = Dyl s mg

MnT = Mn(” + Mn(z)
My = (2599) + (2445
')_'/.‘*fO
Mnp = 3549  mg Carbon
27 $ O =3 34
mg Carbon/liter = _MNT = ( dspt ) = Gl

Yoy (;i./:}c/ o

mg Carbon/DSCF

mg Carbon/Titer X 28.32

=== PR
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 77
CLIENT  MMowsanlo ~EPA DATE TRAP ANALYSIS 5? i [ 75

PROJECT NO._J|§ = | DATE TANK ANALYSIS_S /7 / 79
TEST NO. _TC-RA0-2 ANALYST Y
TRAP NO. _ 4 TANK NO. _2.0

TANK INITIAL TANK FINAL

Pa(1) _ 720  mm Hg Pg(2) 2327 mm Hg

PT(] f’zc( mm Hg PT(Z) _i/w mm Hg - Post-Test Vacuumrj .
InTEiaT Vacoun Pr(3) (4% __ mm Hg - Final Pressure to=) ~ 7/ (
(Pre-Test) T 7 of

SAMPLE VOLUME
(Pa2) - Prioy - [PB(I) - Pra

-
t

s = (T+ 360) X 0.299
(737 )-( R - [( 230 )-( 72% ]
v =
[ 74 )+a60] x 0.209

-l
[}

S lfﬂ sample volume - liters

TANK ANALYSIS

Sample Backflush Std. Std.Conc. | C
Loop Area Attn. Area Attn. (ppm) Sa:\r/ng%]eonc.
ppm

Cvoc(]) 4L ppmas €0, - measured

c i E)T(B) *'fs(a)—‘ e
voc(2) [me - PT(Z)] TP - PT“ﬂ voc(1)

(/7 ) . (741 )
“Yoc(z) = [ , — ] X( 4l )
[( S B G A )] - [( 20 ) 04 )]
Cvoc(z) = _LED _ ppmas €0, - sample

MASS OF CARBON IN TANK .
= - _ -~y G o
Cvoc(3) = Cvoc(z) X 4-996 X 107" = 0 ¢ ¢ Y mg/1 (68°F, 760 mm Hg)

Mo voc(1) © Cvoc(3) K Ve = (. [%4 g Carbon in Tank

4
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- /v ¢
CLIENT ., . . , DATE TRAP ANALYSIS ,
PROJECT NO. ... DATE TANK ANALYSIS 5 /g /”)C/
n L/ /
TESTNO. 7. 0 o ANALYST L 2 f@/,
TRAP NO. ¢ TANK NO. 23 B
TANK INITIAL TANK_FINAL
PB(1) _ 730 mm Hg Pe(2) _ 737 m Hg
Preyy 228 i Pr(2) ..513  mm Hg - Post-Test Vacuum
?mtm] Vacuum PT(J 254 Hg - Final Pressure }?”_S) - ]cf/
(Pre-Test) T ) of
SAMPLE VOLUME
v - a2 = Prie) - Py - Pl
S (T +460) X 0. 299
V (737 )-(sm ) - [( 73 ) - (728 )]
> [ 26 ) +a6d] x 0.209
VS = 1 3% san?p]e volume - liters
_TANK ANALYSIS o —rr
Sample Backflush Std. Std.Conc. Cy
Loop Area Attn. Area Attn. (ppm) Samggé]eonc.
ppni
CVOC(I) 10| ppm as €O, - measured
Cvoc(2) = i I | =P 7 * Soe(n)
[Pei2) - T(zﬂ P00 T(1)
(2l + ( 7<1 )
C [ ———— ] X (/¢ )

voc(2) "[( AN )] ] [( 70 ) (7% ﬂ

Cvoc(z) 442 ppmas €0, - sample

MASS OF CARBON IN TANK
= -4 .. .
“Voc(3) - Cvoc(z) ¥ 4-996 X 107" = 9 0 5 (. me/1 (68 F, 760 mm Hg)
= = fy R Te .
"o voc(r) - Cvoc(3) Vg = O 21 mg Carbon in Tank
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TRAP_ANALYSIS ff 2

Collection Vessel No. 2
Volume of Collection Vessel /o>  liters - Vey
PR(2) (] mm Hg

/0 - Initi
Pa:v(]) _Z_(_ mm Hg Initial Vacuum
8 - _ .
Pcv(z) ~_ 2 | mm Hg - Final Pressure

T-74° F

MASS OF CARBON COLLECTED

voc(4) 72 ppm as CO2

[3.467 x 1074 x v ]
"n voc(2) = Cyoc(a) X [PCV(Z) * Pcvm] T(°F)+ 460

- o lsaerx 10t (reen
nvoc(z) (2P ) ,_(‘“’L/ T 20 ll ( 7<) +460)

Mn_ = Mn(” + Mn(z)

1= (04499 + (0.14¢ )

=
=
1]

Mn. = _6.99 6 mg Carbon

mg Carbon/liter = M7 = { G Lal
st 2.9 7>

mg Carbon/DSCF = mg Carbon/liter X 28.32

A0
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- %9

CLIENT Mensonty -EPA DATE TRAP ANALYSIS -5 /74 /757
PROJECT NO. |/% =] DATE TANK ANALYSIS & //7/ <
;
TEST NO. _Tc-AT-3  ANALYST 5y
TRAP NO. _ 88 TANK NO. 45

TANK_INITIAL TANK FINAL
PB(1) _ 2377 mm Hg PB (2) %123 mn Hg
Py /734 m Hg (2)5;M$ 354 i Hg - Post-Test Vacuum

)n1t1a1 Vacuuni Pr(z) =52 mm Hg - [inal Pressure fﬁ{j)- /f//

(Pre-Test) I ,_:29

SAMPLE VOLUME

- P2) = Prie) - Poqry - Prl

-l
!

S (T + 460) X 0.299
V_[(736 V- 3¢ ) - [( 737 ) - 73¢ )
> 2% )+ 160 X 0.299

Vg = L%S samp]e volume - liters

TANK ANALYSIS

Samp] Backflush Std. Std.C .
Erggpe al(ireauS Attn. Area Attn. (ppm())nC Samp% eonc
ppm
CVOC(]) [.] ppin as C0, - measured
c [Py 3) ' PB(E] e
voc(2) [ B(2) - !. B(1) T(]?] VOC(1)
(&2 v ( 71 )
[ 7oty oy )] - (757 )< 7 e )]
C

Voc(2) T 3% 5 ppm as €0, - sample
MASS OF CARBON IN TANK

_ 4 )
“voc(3) = Cvoc(z) X 499 X107 = L) /) mgst (68°F, 760 mm )
M, voc(1) ~ CVOC(3) KVo = 01 (. wg Carbon in Tank
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TCA SAMPLE ANALYTICAL SHEET

M—
PCS SAMPLE #79- -/
CLIENT i YRz DATE TRAP ANALYSIS
PROJECT NO. ., ~ DATE TANK ANALYSIS 5 / 7/“”7‘
TESTNO. ;0 . - ANALYST ,, L
TRAP NO. gy TANK NO.
TANK INITIAL TANK FINAL
Pa(1) 237 mm kg PB(2y3423¢ _ mm Hg
PT(] 237 Hg PT(z)aﬂf‘/ﬁ mi Hg - Post-Test Vacuum
imtwl Vacuum PT(3) 25> mm Hg - Final Pressure F;%(-‘); 74 |
(Pre-Test) T Zé oF \
SAMPLE VOLUME
v - 8@~ Prel - Pagry - P
S (T + 460) X 0. 299 o
y [( 736 ) - ( 3y3 - [0 )]
> [ 72 )+ad x 0.299
VS = Z4S’L sample volume - liters
TANK ANALYSIS ,
SampTe Backflush Std. Std.Conc. Cy
Loop Area Attn. Area Attn. (ppm) Samg%laonc.
ppm
CVOC(]) [ ") ppm as €0, - measured
+ P
CYoc(2) = [ 3) B(ip] =P Cvoc(1)
[Fe(2) 1) *s01) T(])]
(26 2 ; o)
[ ' ' [ J X197 )

C =
voc(2) [( '—),3( )-( "[/ 2 )] - [( /57 )-( VET/ )]

SYoc(2) =4 7% ppm as C0, - sample

MASS OF CARBON IN TANK

= -4 = N 2 o
“Yoc(3) = Cvog(z) X 4-996 x 1074 - (2 2f-mg/1 (68°F, 760 mm Hg)

M, voc(1) = CVOC(3) XV = (. ‘79 wg Carbon in Tank
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~ TRAP_ANALYSIS qff 49

Collection Vessel No.
Vo]ume of Collection Vesse] Z ()C) liters - VCV

(2) _L& mm Hg
CV (1) - {ﬁ 2 Hg - Initial Vacuum

CV(2) - mm Hg - Final Pressure
¢7
7z 7;’ /tf

MASS OF CARBON COLLECTED

Cvoc(4) M_ ppm as C02
3.467 X ]0
"0 voc(2) = Cyoc(ay X [Pcv(z) * PCV(])] T{°F)+ 260
Mnvoc(z) = (2 900 ) X l(ﬁ( 774 j
PYAS .
Mn( 2) ~ —= 77h g
MnT = Mn(]) + Mn(z) B
D875
My = (0.935) + (2549
ne.7~!/
MnT = 55" mg Carbon
" ( 2074 L350
mg Carbon/liter = _MPT = vhE) - f;“’f/
Ve, (& TR

mg Carbon/DSCF mg Carbon/li_tpr X 28.32

570

=

J |
+ 460) _J

3467107 ( oo ) )
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 770

CLIENT  WloNSanrn — EPH DATE TRAP ANALYSIS_2 /2 /- 77

PROJECT NO. )% -) DATE TANK ANALYSIS = / 7 / Lc/
TEST NO.  TC-A0-3 ANALYST
TRAP NO. _ @] ¥ TANK NO. 2R

TANK _INITIAL TANK FINAL

Pa(1) 737 mm Hg Pg(2) 727 3_ m Hg

Pr( 137 mn Hg PT(Z)MZ__ mm Hg - Post-Test Vacuum _
"nTETaT Vacuun Pr(z) 25 = mm Hg - Final Pressure f,y 4~ 7%/
(Pre-Test) 1 i °F

SAMPLE VOLUME

o2 ) - Pre) - Pey - Prad]

S (T + 460) X 0.299
=4 ;
[ 73¢ ) -Cdp ) - [ At
VS =
[( % )+a60 x 0.299
VS = [ﬁ 77 samp]e volume - liters
gANKTANALYSéS kflush S Std.C C
td. .Conc.
ilggpe alc\reaus Attn. Area Attn. {ppm) ‘ Samg?é]%nc.
ppm

CVOC(]) :’/\‘-] ppm as CO, - measured
. ] ["Tm ”’seﬂ CeC
voCc(2) [PB(Z) i ] [PB Pm)] vac(1)

[( At ) + ( 7ey ] )] _
Cvoc(e) *p—— — X( Y )

[crse-cae ] - foaeqg =)

Cvoc(e) = L2 ppmas €O, - sample
MASS OF CARBON IN TANK
Cyoc(3) = Cvoc(z) X 4-996 X 107 = & /0 mg/1 (68°F, 760 mm Hg)

My voc(1) T Cvoc(s) X Vs = LI/ my carbon in Tank
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE 79- %'/

CLIENT S Ny DATE TRAP ANALYSIS i
PROJECT NO.  +.. DATE TANK ANALYSIS L’/f-?// v//
TEST NO. S ANALYST > ,é/
TRAP NO. & ,ﬁ TANK NO. Q/K
TANK_INITIAL TANK_FINAL 29
PT(] ’)3'7 mm Hg ( Mi/ﬁ mm Hg - Post-Test Vacuum
}mt1a1 Vacuum PT( ) 2 mm Hg - Final Pressure r,_,,m - 74 |
(Pre-Test)

T ’( °F
SAMPLE_VOLUME

o - Pee) ~ Prie) - Pag1) - Pran

S T+ 460) X 0.299 >
V_[<7aa V- 3% )] - [ At )]
S [ 2 ) +as0] x 0.299
Vo = 1§59 samp]e volume - Titers
TANK]ANALYSIS . o~
S Backflush Std. td.Conc.
?_g'gpe af\reauS Attn. Arca Attn. (ppm) ‘ Samp% eonc
bpm
VOC /2 4 ppm as CO - measured
c ] E)T(3)+F_)BE;)] e
voC(2) [PB(Z) P -[PB(]) - Pmﬂ voc(1)
[(2t ) C (7t ) .
Cvoc(2) = X (17207

T T o7
VOC ‘_L.%L_ ppm as CO - sample
MASS OF CARBON IN TANK

- O .
voc(3) = Cyoc(z) ¥ 4996 X 107" = V015 mg/1 (68°F, 760 mm Hg)

= - [ ] .
Mn VOC(1) CVOC(3) X VS (‘“_f_t_l_ mg Carbon in Tank
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/

TRAP_AMALYSIS ﬁ“ % 7%

Collection Vessel No.

Volume of Collection Vesse] g é liters - VCV
3(2) 196 g

705 - iti
CV(]) '/ mm Hg - Initial Vacuum

Pcv(z) 2 572  mmHg - Final Pressure

T~ QLF

MASS OF CARBON COLLECTED
—==_21 VARBUN LOLLECTED

""125
CVOC(4) o] ppm as CO2

M voc(z) = Cvoc(a) X [PCV(Z) ¥ PCV(])J “T{°F)¥ 460

3467x104xvch

n(2) = {) 53‘2; mg

M

M

g = Mgy + Mngy)

(0_5(4 ) + (033 )

MnT

MnT é‘.f(()‘f mg Carbon
mg Carbon/liter = _M_nL =(¢ qrtl — = P,
Sv . .,/7

mg Carbon/DSCF = mg Carbon/liter x 28.32

724

3.467 X 1074 (L oo ) ]

+ 460)
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'3
TRAP ANALYSIS

Collection Vessel No. _ =5
Volume of' Col/l/ection Vessel /. (¢a() liters - VCV
pB(Z) _,_ZHD mm Hg
- / _ N N
PCV(]) ) / [ mm Hg - Initial Vacuum

70

PCV(2) 2.5 2 om Hg - Final Pressure
T-70°F

MASS OF CARBON COLLECTED

R
CVOC(a) ZQJ_Q___ ppm as Co2

3,467 x 107" x ch]
Mo voc(2) ~ Cvoc(a) X {Pcv(z) * Pcv(l)l T(°F)+ 460 ; ]
| é;ﬂélgijli;_i,/v§£Jl__*l4J

Mnvoc(2) ( 3510 ) X ‘( 252 (el ﬂ (77 + 460)

Mn(2) = D.,’)\,//__LA mg

= Mgy * Mg
Mn, = (0.275) + (2-27/))
.54
Mn, = _C-254( mg Carbon
mg Carbon/liter = MnT = ((@R2596) = Lons
v, FgEs 0

mg Carbon/DSCF = mg Carbon/liter X 28.32

)
-
~
-
.
-
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 7/ /

CLIENT L i DATE TRAP ANALYSIS_% 7;&/7[

PROJECT NO. ., .. DATE TANK ANALYSIS_ 5 [ 7./ 7(7
TEST NO. TL  WFS -/ ANALYST f/ Ay
TRAP NO. A/ TANK NO. 2
TANK INITIAL TANK FINAL
PR(1) 223 mm Hg Pp(2) _ 73/  mm Hg
Py 2730 m Hg PT(2) 233 mn Hg - Post-Test Vacuum
initial Vacuum P1(3) ‘/‘/ mm Hg - Final Pressure
(Pre-Test) T 7g of

SAMPLE VOLUME

y _ [Peez) - P12l - [Peqy - 1]

S 'T + 460) X 0.299

7® 333 733 730
. [ ) -(FBe - [(mr ) - (B3 )
S [ 7 ) +460] x 0.299
Vg = 2465 sample volume - liters
gANK]ANALYSIS - T C c

B h Std. td.
la_lcl;gpe aAreaus Attn. Area Attn. (ppm‘)mc SaXlg%]éonc.
' ppm
CVOC(]) 25/ ppm as CO2 - measured
c ] [Pr(sL P 2) ‘
voCc(2) [ B(2) - (zﬂ -[PB(]) - PT(\ﬂ voc(1)
o e .

Cvoc(2) ~ [EEER - (721 ) x (/9 )

[( /o -0 )] - [( TED )T )]
Cyoc(z) = 2.2 5  ppm as CO, - sample
MASS OF CARBON IN TANK

-4

X 4.996 X 10 o |l mg/1 (68°F, 760 mm Hg)

Cyoc(3) = Cvoc(2)
My voc(1) = Cvoc(3) Vg = £.:) 7’9 mg Carbon in Tank
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- 7/ //

CLIENT . L DATE TRAP ANALYSIS 4 7;,'0{7{/
PROJECT NO. .. - DATE TANKANALYSIS_5 [/ [ /g
TESTNO. 78 /s ANALYST b 4 L
TRAP NO. </ TANK NO. V4
TANK_INITIAL TANK_FINAL
PB(1) 233 mm Hg PB(2) _ 73] m Hg
Pr(, 730 m Hg pT(2) 233 i Hg - Post-Test Vacuum
Ln1t1al Vacuum PT(3) ‘/‘/ﬁr~ mm Hg - Final Pressure
(Pre-Test) T 4! oF
SAMPLE_VOLUME
P - P
- s2) = Prie) - Poga - Prnd]
Vs = (T+ 460) X 0.299
23 233 733 730
(28 ) - (Fap ) - [(7mr ). (22X )
V = . ——— e
S [ 76 ) +4a60] % 0.299
Vg = AZ_-‘_J(ly_ sample volume - liters
TANK ANALYSIS
~ SanpTe Backflush Afc"{n—*L“S*t_Jf__ ) Attn [ Std.CTonc. Svoc (s
Loop Area Area ) (ppm) Samp% ' eonc .
R ppm
CVOC(]) 745 ppm.as CO, - measured
Py ¢ B@l o
“Yoc(2) ‘[ 502) 2)] 170) - )0 *Cyoc(r)
(Lpeq4ed ) + (/% ):, _
. L_ML_ﬁ_ el ) X (/95 )
voc(2) :
L(/z,/ ) Lo e )
Voc(2) T 2 Y % ppm as CO2 - sample
MASS OF CARBON IN TANK
= _4 = c; o
CVOC(3) = CVOC(Z) X4.996 X 107" = ¢ 11| mg/1 (68 F, 760 mm Hg)
M voc(1) = CV()C(3) XKVe = (.7 " mg Carbon in Tank
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k!
TRAP_ANALYSIS

Collection Vessel No. =
Volume of. Col/lection Vessel /. () liters - VCV

Po(2) L5 mm g

PCV(]) £ nm Hg - Initial Vacuum
PCV(Z) 215 Q mm Hg - Final Pressure
T-72°F

MASS OF CARBON COLLECTED

CVOC(4) LZLD ppm as €0,
3.467 x 107% X ch]

" voc(2) = Cvoc(a) X [Pcv(z) * Pcv(n] l: T{°F)+ 460 ] )
—, . - S 3.467 X 10" (/. 000D )
"nvoc(z) (3TN [asa s (72 + 450)

Mn(Z) =9 ‘L,"Zl mg

MnT = Mn(.l) + Mn(z)

M = (0.275) + (.27 )

1.5Y
Mn. = 0.254( mg Carbon
mg Carbon/liter = MNT_ = #Mt_g_ = _L0s
v SRV X3 —

Sv

mg Carbon/DSCF

mg Carbon/liter X 28.32
29,277
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TCA SAMPLE ANALYTICAL SHEET

pCS SAMPLE $79-

LIENT L. DM TRAP ANALYSIS_ D [n /

PROJECT NO. .. 7 DATE TANK ANALYSIS T‘/?5>/j7?

TEST NO. /o -y . A ANALYST o A o
TRAP NO. 5/ TANK NO. _ .4

TANK_INITIAL TANK_FINAL

PB(]) 23' _mm Hg

Pp(2) #1737 wm Hg

P, _j_ﬁ__ g PT(Z)M_@gL_ mm Hg - Post-Test Vacuunl
}m’tia\ Vacuum P1(3) 2l ko mm Hg - Final Pressure fu-y = 7l
(Pre-Test) T ) of ' '
A T
SAMPLE_VOLUME
ey = Pregl - Peg) - 10
S (T + 460) X 0.299
V (7 - es7 ) - 73 V- 7229 )
> [ 2 ) +a60] x 0.299
Ve = 7.958  sample volume - liters
TANK ANALYSIS ) - ; —
Sample Backflush Std. Std.Caonc.
Loop Area Attn. 1 Area Attn. (ppm) SaXxg%]eonc.
—— ppin
: A
CVOC(]) i 57 ppmoas €0, - measured
o * Poa)
S L (€) R 51 e
| [ + ( 7¢41 ) )
Cyoc(e) * [ T o Crem )
[ 77y 257 - (751 )-( 72 )]
Cooc(z) = 11 #  ppmas CO, - sample

MASS OF CARBON IN TANK
X 4.996 X 10

_ 4
Cyoc(3) = “voc(2)

My voc(1) = Cvoc(3) * Vs T C

&1 hY mg/1 (68°F, 760 mm Hg)

_mg Carbon in Tank
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]
rRap AnaLYSis HF 2

Collection Vessel No. __‘1{—_‘__

Volume of Collection Vessel /( ¢3¢ ) liters - VCV

B(2) _ 945w hg
CV(]) _ﬁﬂ_ mm Hg - Initial Vacuum

cv(2) _A () mmHg - Final Pressure -

- _'/6,5 F
MASS OF CARBON COLLECTED

! 4 (‘s

anou2)=‘ﬁou4)x [ cv(z) * (lﬂ [

o

Mnvoc(z) = (300 X k 500 )
Mn(z) = 5.093 mg

MnT = Mn(]) + Mn(z)

Mn (Bt ) + (5.053)

T

MnT 5. 4£{7 mg Carbon

mg Carbon/liter = _MNT_ =

SV

I

mg Carbon/DSCF

5190

mg Carbon/liter X 28.32

153

3.467 x 107%

T(°F)+ 460 .
3.467 X 107 (L oce

X ch]
d

-
/(- +460) J
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- r77%

CLIENT P s DATE TRAP ANALYSIS &4 /61 /
PROJECT NO. 7, ' / DATE TANK ANALYSIS 5 /C/ /‘7
TEST NO. 7 CL ANALYST }/’ /8
TRAP NO. </ TANK NO. 4
TANK INITIAL IANK FINAL
PR(1) _ 730  mm Hg 2)#1 237 mm Hg
Pr () 729 mm Hg ( )31’6 312 mm Hg - Post-Test Vacuum
kmt]a] Vacuum PT(3) - (-*___mm Hg - Final Pressure Lyioy 29
(Pre-Test) =7, o

T /L °F
SAYPLE VOLUME

v - Py = Prie) - e - Prnd]
S (T + 460) ¥ 0.799

L7z -z ) [ 730 ) - ( 729 ]

> [ 26 ) +460] x 0.299
s = .2 (pj{& sample volume - liters

<
H

TANK ANALYSIS

Sample Backflush
Loop Area

Std. Std.Conc. | Cyp
Attn. Area Attn. (ppm) Samp%]eonc.
ppm

<) ; -
CVOC(]) .. ppm as CO2 measured

i E)T(gli’ia_(a)]
“voc(2) = [ﬁg;;;‘j 2] {Porr) - T * Cyoc(n)
[('-/ ) - ( /4] ﬂ ,
c - : _ X ()
R [ - loree e g )

C\/OC(Z‘) N __L’l'il\4 ppm as CO2 - sample
MASS_OF CARBON IN TANK
SYoc(3) = Cyoc(e) X 4996 X 107 = ¢ (7 7 ng/1 (68°F, 760 mn Hg)

= - S .
" voc(1) * Cvog(z) X Vs = (L% /wg Carbon in Tank
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TRAP ANALYSTS JF b

Collection Vessel No. G? L
Volume of Collection Vessel [O0Q0O liters - VCV
PB(2) ’7is mm Hg
PCV(I) /> mm Hg - Initial Vacuum
PCV(Z) c) £y mn Hg - Final Pressure
T- 76"/:'

MASS OF CARBON COLLECTED

l’ ~
CVOC(4) !7';/ (~() ppm as CO2

3.467 X 107 X vgy |
"n voc(2) = Cvoc(a) ¥ [Pcv(z) ¥ Pcvm] T(°FJ+ 460 J4
. 3.467 X 107" (tec o )
"nvoc(z) = (34960 ) X [( 259 M yzeg ] (7¢ + 460)

Mn(2) S oute] .mg

MnT = Mn“) + Mn(z)
Moo= (25 7 ) + (5.44))
Mn, = 5 714 mg Carbon

My = (5 714 )

mg Carbon/liter = k
Vs (12-(:‘/'(137

mg Carbon/DSCF

mg Carbon/liter X 28.32
é" IJ:) 0

155
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TCA SAMPLE ANA[YTICAL SHEET

PCS SAMPLE #79- /7Y
CLIENT T . DATE TRAP ANALYSIS < // 7’/ v
PROJECT NO. ., =" DATE TANK ANALYSIS &~ /1/75{
TEST NO. o ¢ A ANALYST 9’7 4/
TRAP NO. 5/ TANK NO. 2
TANK_INITIAL TANK_FINAL
PB(] 73 /37  mmHg PB(Z)PHZ}_Q___. mm Hg
1) 737 o Hg PT(Z)“ZILZ("? mm Hg - Post-Test Vacuumr
)mt]a] Vacuum Pr(s) LA mm Hg - Final Pressure P/,)( 2y - 24
(Pre-Test) T L °F
SAMPLE VOLUME
o ey = Pral - o) - )]
S (T + 460) X 0.299
- O -
(736 ) - 269 )] - [ et )
S [( 76 ) +a60] x 0.299
Ve = Z.ﬁ/f sample volume - liters
TANK ANALYSIS
Sample Backflush Std. Std.Conc. Cvo
Loop Area Attn. Area Attn. (ppm) Samp%]eonc.
ppm
CVOC(]) | 41 ppm as CO, - measured
)t ]
Cyoc(z) © [T@% 22) p * Cyoc
(P82 - Frz) | Pey - Pr] Vo)
(X : (/491 )
CVOC(Z) - o /» v - ] - ‘ X ( [ -0 )
ISR N A N TP R N
(\VOC(Z) = __:) < / __ppm as C02 - sample
MASS OF CARBON IN TANK
- —4 [>)
Cyoc(3) = Cvoc(z) ¥ 4-996 X 107" = i | /]  mg/1 (68°F, 760 mm Hg)

= = " L' “/, i
M, voc(1) CVOC(3) X Vg = (.51 mg Carbon in Tank
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TRAP ANALYSIS j:( EC7

Collection Vessel No. é“
Volume of Collection Vessel | ("¢D TViters - Vey

PB(Z) /4 "/  mn Hg
—if 2 _ PR
pCV(]) /4f > mm Hg - Initial Vacuum

Pcv(z) _LLE_O_ mm Hg - Final Pressure

.T: //Lg 0/::
MASS OF CARBON COLLECTED

CVOC(4) :772{7 ppm as COZ

3.467 X 107 X vy |
1
2

"2 voc(2) = Cyoc(a) X [pcv(z) * Pcv(1)] [ T(°FJ+ 460
| 13:467 X 10" (/. cc> )
Mn voc(2) = (3770 ) X l( 260 )+( 74> _)] ( 75 4 460)

Ma(2) = 25 C mg

Mip = Mngqy * tngy)

Mnp = (0404 ) + (2.4 )

My = 2. 96% mg Carbon
mg Carbon/liter = _'an = = C.9q¢
SV

mg Carbon/DSCF

mg Carbon/liter X 28.32

1

27.9%
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TCA SAMPLE ANALYTICAL SHEET

PC5 SAMPLE #79- /5

CLIENT /0 o sy DATE TRAP ANALYSLS /oy /79

PROJECT NO._ /- DATE TANK ANALYSIS 5~ /ﬂ'/ﬁ

TEST NO. S ANALYST Vi 4

TRAPNO. .- o TANK NO. 5

TANK INITIAL TANK FINAL

PB(]) 233 mm Hg ) #y. 3& mm Hg

PT(] 133 mm Hg ( 2) 42 2 8’ mm Hg - Post-Test Vacuum
imtla] Vacuum PT( ) _Z5 /__mm Hg - Final Pressure f’ iy
(Pre-Test) 1 > 6 of

SAMPLE VOLUME

v - Pa2) = Pro) - Pagny - Prn]
S (T + 460) X 0.299 -

[( 73¢ ) - ( 34 - [ =T )]

VS = e ———

[( 2 ) +as0 x 0.299
s 7. 2.4l sample volume - liters

<l
]

TANK ANALYSIS
LAl 222

SampTe  [Backflush ] Std. Std.Conc.
Loop Area Attn. Area Attn. (ppm) Samp‘ffg eonc
- . - ppm
! - , i

CVOC(]) S5{]  ppm as CO, - measured

[Prgy + P ]
Yoc(z) * xﬂ%}ﬁ‘&@%\" X C

(2) [PB(Z) - 1) [ B(1) PT(])] voc(1)
(e ) ' (7)) |
- g e

[( L) gy )] - [( T Y )]
voc(2) T Y[ ppm as CO2 - sample

MASS_OF CARBON IN TANK
_ -4, / o
“voc(3) = Cvocz) ¥ 4-996 X 107 = (‘I { o) g/l (68 F, 760 mm Hg)

= = ) - - 3 .
M voc(1) CVOC(3) X VS | . - g Carbon in Tank

C
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TRAP ANALYSIS &6{

Collection Vessel No. __i
Vo]ume of Collection Vessel /. (565 Titers - Vey

CV (1) "/ 2% o Hg - Initial Vacuum

PCV(2) 250 m Hg - Final Pressure
=76

MASS OF CARBON COLLECTED

CVOC(4) “+<45 (D ppm as co,

[3.467 x 1074 x ch]

" voc(2) = Cyoca) X [PCV(Z) * Pcvm] T(°F)+ 460 _A B
) o C 3.467 X 107* (o 257 )

"nvocie) T (4950 )% (250 e 728 ) ( 76+ a60)

M = 2.5

Mn_ = Mn“) + Mn(z)

=
=]
i

(Liaz) + (2715

X
b=
1l

5.% 323 mg Carbon

mg Carbon/liter = ~Mﬁ_ =

Sv

]

mg Carbon/DSCF mg Carbon/liter X 28.32

490
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79~ 7/ 7/,
CLIENT S o > DATE TRAP ANALYSIS 4 //7[///‘7
PROJECT NO. c DATE TANK ANALYSIS % /r/ [ of
. - , /’ F + 1
TEST NO. 1. - EEFES -/ y ANALYST ) QZ ¢ 2&
7 v
TRAP NO. xwg& TANK NO. _ 22
TANK INITIAL TANK_ FINAL
PB(1) _ 723 mm Hg PR(2) 736  mn Hg
Pr(, 730 wm g PT(2) - 318 mm Hg - Post-Test Vacuum
)mtw] Vacuum PT(}) _:f{/ mm Hg - Final Pressure
(Pre-Test) T 7 oF
SAMPLE VOLUME
. [Ps(2) = Pr2)] [Bm - Pl
S (T + 460) ¥ 0.299
V (730 )-( 3% - [ 733 ). ( 7230 )]
> 0 26¢ ) +as0 X 0.299
Vg = 2.552 sample volume - liters
TANK_ANALYSIS T o o
SampTe Backflush Std. Std.Conc,
Loop Area Attn Area Attn. (ppm) Samp% eonc
| - ppm
VOC [/) ppm as CO2 - measured
[P )
voc(2) ‘BLZ‘PL =1 X oe(n)
[Fse) - rie] i = v
ey . (720 ) AP
fvoc(e) T N 7
[< R ICRETE 51 B (R PP NERN
Cvac(2) = 20 ppm as CO, - sample
MASS OF CARBON IN TANK
= -4 _
Cyoc(3) * Cyoc(z) X 4-996 X 10 P L1 55 mg/1 (68°F, 760 mm Hg)
Mn voc(1) ~ CVOC(3) X VS = [ 5:1“"/ mg Carbon in Tank
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TRAP_ANALYSIS 437%

Collection Vessel No. _ﬂ\ﬂ 5
Volume of Collectwn Vessel [ (00 Tliters - VC

mm Hg

B(Z)

CV(]) = 20m Hg - Initial Vacuum

PCV(Z :—:L_{::ﬁ l?rm Hg - Final Pressure
T

‘Z/L
MASS OF CARBON COLLECTED
22> OF CARBON COLLECTE!

—— —\ .
“Voc(a) 2L 70 ppm as co,

3.467 x 1074 x ch}
" voc(2) = Cyoc(ay X FCV(?) * PCV(I)] TR+ 460

. L | 3.467 x 10% (1000 :’
nvoc(2) = (3(97()) X [( 255 1+( 740 zl ( T 460)

M

= S
Mn(z) 9~ ) mg

MnT = Mn(” + Mn(z)

Mg = (0.245) + (2.353)
M"T = 2.69% mg Carbon

) e 9
mg Carbon/liter = & =laLqq ) = .
st 2.55 7

mg Carbon/DSCF = mg Carbon/liter X 28.32

lq C} Li

]
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- //’/
CLIENT . DATE TRAP ANALYSIS 5
PROJECT NO. - ; DATE TANK ANALYSIS = /. 7
TEST NO. Ll LA - 7B ANALYST £ W
TRAP NO. 45 TANKNO. 5o '

TANK INITIAL TANK FINAL
PB(1) _ 733 mmHg PB (2)pr 733 mm Hg
PT(]} 3, g (Z)efr}ﬂ,?zf mm Hg - Post-Test Vacuum

nitial Vacuum PT( ) A mm Hg - Final Pressure fﬁ (%) /é/ /

(Pre-Test)

SAMPLE VOLUME

T _2Q__

- P
. LUTA gyl

v -
(730 ) -(282 ) - [( »a= ) - (2?31 ]
V = ———— e ————
S [ 76 ) +a60] % o299
Ve = Z,?qié_ sample volume - Jiters
TANK ANALYSIS

SampTe BackfTush

Loop

S
24 L

Cyoc(1)

ppm as C02 - nNeasured

. P _(_L*_Lz)l

voc(2) [p @) . P 112 -[sz;s"?‘ﬁ}z;ﬂ *Lyoc(r)

Cvoc(z) =

[( /0 )|
voc(2) T
MASS OF CARBON IN TANK

CVOC(3)

M2 voc(ry =

[( L) +

\__‘w—\_\s_‘_—-“—___‘_ﬁ —

- ‘4 _ 4 A l;—
" Coc(z) #4996 x 1070 = 4 e

Cvoc(zy X Vs =

ppm as CO2 - sample

mg/1 (68°F, 760 mm Hg)

_—_—

(. / %] mg Carbon in Tank
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TR mwursts o [ 2,

Collection Vessel No. -

Volume of Col]ectlon Vessel / 0 M) _ liters - VCV
PB(Z) 74 ‘D mm Hg

CV (1) Z 3 mn Hg - Initial Vacuum

CV(Z) mm Hg - Final Pressure

'T‘- 76k

MASS OF CARBON COLLECTED
—==. 21 LARBUN LOLLECTED

CVOC(4) 29400 ppm as O,
[3.467 x 1074 x ch]
"n voc(2) = Cyoc(q) X [Pcv(z) ¥ Pcvm] T(°FJ+ 360 i

) 3467x104(/~6'f'0 )
(3920 ) x [( 2549 )+ 739 :| + 460)

M

]

nyoc(2)

= Y V4
Mn(z) ﬁ.-_)/() mg

MnT = Mn“) + Mn(z)

Mn

i

1= (E73% ¢ (2518

Mnp = 3 255 mg Carbon

mg Carbon/liter = _MNT =

Sv

mg Carbon/DSCF = mg Carbon/liter X 28.32
3302
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CLIENT  Mamewnds  £47]

TCA SAMPLE ANALYTICAL SHEET

PROJECT NO. s/ 4 - |

TEST NO.

Gl -EFS-2

TANK INITIAL

PB(])~ 7225  mm Hg

PCS SAMPLE #79- .
DATE TRAP ANALYSIS § /of /747

DATE TANK ANALYSIS_QI/(7'/7rC/
L
TRAP NO. _ &) TANK NO. _»

TANK FINAL

PR(2) _ 737 mn Hg

ANALYST

279

PT(] 373() mm Hg PT(Z) 31 mm Hg - Post-Test VacuuT _
initial Vacuum PT(3) —_2.5] ™ Hg - Final Pressure /6(;)" 749
(Pre-Test) T 2L oF ' ‘

SAMPLE VOLUME

v - ) = Pl - Peg - Pray

S (T + 460) X 0.299
(D27 -2 ) - (734 ) - (720 )
VS = — -
[ 76 )+ % 0009

Vo = _2 .5 Jbsample volume - 1iters

TANK_ANALYSIS N .

SampTe Backflush Std. Std.Conc. Cvoc(q

Loop Area Attn. Area Attn. (ppm) Samp?é'éonc.
ppm
] B
CVOC(]) A5 ppm as C0, - measured
Prez) * P

Coc(z) = “P‘“[T % ‘B-gr] =P 7 * Soc(n)

[ B(2) - T(Z)] [ B(1) T(lﬂ

- [( 25 / ) * C7e/ ﬂ X ( e )

Cvoc(z) = — - P

CVOC(Z) AL 5 ppmas C02 - sample
MASS OF CARBON IN TANK
- ‘ -4

"2 voc(1) = Cyoc(a)

V. o=
X /S

3

’

-

[( AR RN )] - [( et )0

C O mg/1 (68°F, 760 mm Hg)

)

, 7
U

. ng Carbon in Tank
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TRAP_ANALYSIS 4 ‘7"/

Collection Vessel No. _5

Volume of Co]kection Vessel [LOEOO TViters - ch
PB(2) \LL ?) m Hg o
pCV(I) il mm Hg - Initial Vacuum

Pcv(2) J\qi mn Hg - Final Pressyre
—
T= 75°%F

MASS_OF_CARBON COLLECTED
MASS OF CARBON CoLLECTED
e C
CVOC(Q} D90 ppm as €O,
A 3.467 x 1074 vw]
"n voc(2) = Cyoc(q) X [”cv(z) * PCV(I)J T(°F)# 460 B i

Mnvoc(2) " (8090 ) x [( GG W 740 j ( 757+ 460)

"n(2) T 2337 mg

Mn_ = Mn“) + Mn(

T 2)

Mnp = (0.0 2) 4 (5 *37)

MnT = 5 L&Y mg Carbon

o

. = My o ( 5. ¢4 2.) - -

mg Carbon/liter = —— gl X ) S = 2.117
Yoy Gy

mg Carbon/DSCF = mg Carbon/liter X 28.32
=l
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- /79

CLIENT Sre 1 DATE TRAP ANALYSIS 5 /ij //,w/
PROJECT NO. ... / DATE TANK ANALYSIS 7 //,///
TEST NO. /O /5 s ANALYST ALY
TRAP NO. 1{ TANK NO. __ 2y
TANK INITIAL jlmk FINAL
PR(1) 737 mm Hg PR(2) _73(_mm Hg
PT(] 737 Hg ( 22 mm Hg - Post-Test Vacuum B
initia] Vacuum PT(3) _j\él mm Hg - Final Pressure /’,,) )74;‘/ fr//"/{ﬂ
(Pre-Test) 1 o _
SAMPLE_VOLUME
o - P2y = Prie) - Per) - Prga)]
S (T + 460) X 0. 299
L7 - ez ) - [ 737 - 737 )
S [ 26 )+a60 x 0.209
VS = 2 (ISY sample volume - liters
TANK ANALYSIS
Sample Backflush Std. Std.Conc.
Loop Area Attn. Area Attn. (ppm) Samp% eonc
ppm
VOC ( ppm as CO2 - measured
[P e 1
C = XC
VoCc(2) [ B(2 T(Zl l PT(U] voCc(1)
“Yoc(z) T — T ¢
L7 oee ] - [0 o7 -0y )
CVOC(Z) = ) ppm as CO, - sample

MASS OF CARBON IN TANK

_ -4 . .
Cvoc(3) = Cvoc(z) X 4996 X 107" = ) 059 mg/1 (68°F, 760 mm Hg)
= ¢

M, voc(1) voc(3) X VS = {1 (5 < mg Carbon in Tank
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TRAP ANALYSIS # 5(/

Collection Vessel No. _ ¢/
Volume of Collection Vessel [ QOO liters - VCV

2]
PB(2) -(fi‘? mm Hg L
PCV(]) gi (> mm Hg - Initial Vacuum

Pcv(z) _._l_& mm Hg - Final Pressure
— -0
=79

MASS OF CARBON COLLECTED

CVOC(4) 5 Etf é( ) ppm as CO2

: 3.467 X 107 X vy |
"n voc(2) = Cvoc(a) ¥ [Pcv(z) * Pcvm] T{°F)+ 460 1
3.467 X 107" (

3 - - [.oe )
nyoc(z) = (730 ) X [( 202 7RO j ( 75+ 460)

Mn(2)= 5.9 mg

M

MnT = Mn(]) + Mn(Z)

Mp = (0.1957) + (=.4))

M, = _3 ¢ ' mg Carbon

mg Carbon/liter = MMT_ = (3 €4¢ ) . L 95”)\
Vey (g ) -

mg Carbon/DSCF = mg Carbon/liter X 28.32

_ 21490
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- ‘79(\

DATE TRAP ANALYSIS & /o /77

CLIENT lprga pde ~EpF
PROJECT NO. /| < - | DATE TANK ANALYSIS &

TESTNO.  7¢ -LpES- 3/ ANALYST A Y
TRAP NO. ¢4 TANK NO. | ¢ .
TANK FINAL

Pe(2) _ 226 mm Hg

TANK INITIAL

PB(]) 7>7) mm Hg

VOC(2) T (') ppm as CO2 - sample

MASS OF CARBON IN TANK

- "4 _ S50 - o
CVOC(3) = CVOC(Z) X 4.996 X 107" = (/. /) mg/1 (68°F, 760 mm Hg)
- _- s . .
M, voc(1) = CVOC(3) KVe = (.91 mg Carbon in Tank

Pr(yy 227 m Hg PT(Z) 2 L/'l mm Hg - Pc')st-Test Vacuuy] _
fmt]a] Vacuum PT(3) 250 mm Hg -. Final Pressuref,i,g)—79/
(Pre-Test) T 74 of

SAMPLE VOLUME

o) el - Fagy -
_ [Pez) - P12yl T(1)

Vs = (T + 460) X 0.299 A

LT Ee oy ) sy ) - (735 )

S [ 7¢ )+a6d x 0.299

VS = 3.cqg Clsamp]e volume - liters

TANK ANALY[S_IS

' SampTe BackfTush Std. [ Std.Conc.
Loop Area Attn. Area Attn. {ppm) Samg% eonc
—— ] ppm
| |

CVOC(]) ‘Z, ppm as CO2 - measured

c . [PT(3L+ F_)B(?)] X C

Voc(2) [PB(Z) _ PT(Z) —lPB(]) - PT(]ﬂ voc(1)

e + (74 »
voc(2) = X )
[( SRe )=z )] - [( BT )7 P )]
C
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TRAP_ANALYSIS ;li 2] (71
TRAP_ANALYSLS

Collection Vessel No. 2

Volume of Collection Vessel [ O () Tliters - ch

3(2) 2945 nmHg

g mn Hg - Initial Vacuum
CV(I) 129
Peviz) lf&/\ mn Hy - Final Pressure
T 70°F

MASS OF CARBON COLLECTED

CVOC(d) e O ppm as co,
3.467 x 1070 x va]

"n voc(2) = Cyog(q) X [PCV(Z) + ‘Pcva [ I T

o 3.467 x 1074 /frUz:,
"nvoc(z) = (EOEC ) x b A J{_ T+ 460)
"n2) T LLLT g

Hn = “"(l) MRLUPY
/1'(!

7= (@-J:C[\}) +(4e99)
M 4.2(9 mg carbon

. = M= gy ) . 20
mg Carbon/liter T (W)— __L_OA

Sv

Mn

mg Carbon/DSCF mg Carbon/liter X 28,32

2413
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- //%/

\

CLIENT N S DATE TRAP ANALYSIS
PROJECT NO.__ /7. / DATE TANK ANALYSIS 5 /F /767
TEST NO. oy Fien o ANALYST /) '
TRAP NO. 4/ ... . TANK NO. .2
TANK INITIAL TANK FINAL
Pe(1) _72%  mm Hg PB(2) 71?30 mm Hg
P 729 g T(2)%27 24/ mm Hg - Post-Test Vacuum ==
(]in1t1al Vacuum PT(3) A48 mm Hg - Final Pressure/ﬁ§#57¥f3
(Pre-Test) T 7470 °F

SAMPLE VOLUME

v - [Pa(2) - Preo)] [PBL - Prnl
S (T + 460) X 0.299

(730 )-( 24/ )] - [ 732 )-( 729 )

> [( 70 )+ 460] X 0.299
_2.032%anmple volume - liters

-
i

TANK ANALYSIS

Sampl Backflush Std. Std.C .
Eg}gpe a:\reaus Attn. Area Attn. (ppm())nC Samp% éonc
ppin
CVOC(]) I ( ] ppm as CO2 - measured
C - 1) * ?B@)] X ¢
voCc(2) [PB(Z) ) PT(Q)] -[PB(]) - PT(])} voc(1)
(26 5) T
Cvoc(z2) * [ ‘ : | ] X(1¢] )
LCne et ] = [0 90 ) )

sample

Cvoc(z) = 1<l pem as Co,
MASS OF CARBON IN TANK

_ -4 a ) o
Cvoc(3) = Cvog(z) * 4-996 X 1077 = OS5 mg/1 (68°F, 760 mm Hg)

= = JaC .
M voc(1) Cvoc(3) XV C_‘J__L_}__ mg Carbon in Tank
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TRAP_ANALYSIS

Collection Vessel No. N
Volume of Collection Yessel liters - VCV
PB(2) mm Hg o

PCV(I) mm Hg - Initial Vacuum

Pcv(z) ——____™m Hg - Final Pressure

MASS OF CARBON COLLECTED

3.467 x 107 X vgy
" voc(2) = Cyoc(a) X [pCV(z) + PCV(])J T(°F)+ 460

. [3.467 x 1074 ¢ ) ]
M voc(z) = ( ) X [( )+( ﬂ ( + 460)

Mn(2) : mg

CVOC(4) —  ____Pppm as CO2 J

Mn_ = Mn(” + Mn(z)

.
Mnp = (Cyqq ) + ( )
Mo = mg Carbon
mg Carbon/liter = MT = { .
v AP —

SV

mg Carbon/DSCF = mg Carbon/liter X 28.32

———
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TCA SAMPLE ANALYTICAL SHEET

PCS SAMPLE #79- /Y .

CLIENT S R DATE TRAP ANALYSIS

PROJECT NO. _ //8 -/ DATE TANK ANALYSIS j?ﬂlhiJ/vfﬁ/

TEST NO.  Aly. 4 . lue A,c 24 & ANALYST 4}1 ég

TRAP NO. - TANK NO. 39

TANK INITIAL TANK FINAL

PB(1) 733 mm Hg PB(2) 230 mm Hg

PT(] 7}_?* mm Hg ( ) 2%V mm Hg - Post-Test Vacuum -,
Initial Vacuum Pr(3) 4] mm Hg - Final Pressure fn, ., 7 %f
(Pre-Test) T Q

SAMPLE VOLUME

oo [Pee) = Pre)l - o) - Prn)

S (T + 460) X 0.299 O
V 730 ) - (22 ) - [ R Y O |
> [( 26 )+a60] x 0.299
VS = 3.)29 sample volume - liters
TANK]ANALYSIS 1 -
Sam Backflush Std. Std.Conc.
i[(])gpe aAreaus Attn. Area Attn. (ppm) ‘ Sal\{lg%]eonc.
ppin
CVOC(l) [ [ 4 ppm as CO2 - measured
c LT 1(3) “ Poig) .
voCc(2) [ B(2) - (2)] _[PB(]) - PT(])] voc(1)
() ) v Gy ) ,.
Cvoc(2) ~ : X (fef )

[(vw)%(?ZZ)]- h7%3)47%%ﬂ
voc (2) © 22 @ ppmas CO - sample

MASS OF CARBON IN TANK

Cvoc(3) = Cvoc(z) X 4996 X 1074 = ) 1 (4] mg/1 (68°F, 760 mm Hg)
My voc(1) T Cvoc(a) X Vs T {52 (' mg Carbon in Tank
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TRAP ANALYSIS

Collection Vessel No.

Volume of Collection Vessel _ liters - Vi,
pB(Z) _ mm Hg o

PCV(]) mm Hg - Iv1t1al Vacuum

pCV(2) mm Hg - Final Pressure

MASS OF CARBON COLLECTED

CVOC(4) ppm as CO2

, 3.467 X 1077 X ch]
My voc(2) = Cvoc(a) X [PCV(Z) + Pcm)] T(°F)+ 460 |

- C [3.467 X 107" ( ) ]
Mnvoc(z) = )X 'A( )+ E\ ( + 460)
Ma(2) = ‘mg
MnT = Mn(]) + Mn(2)
MnT = (f’.b’l()) + ( )
Mn. = mg Carbon
mg Carbon/liter = T = ( ) =
sv ( L0 )

mg Carbon/DSCF

mg Carbon/titer X 28.32
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APPENDIX K

MISCELLANEOUS ANALYTICAL DATA SHEETS
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/
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10
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7exas Cocoe  Fewrees  Zwe.

SOcvENT A TUK SPEc,recsron
(Brseo ov  supmieg's paTR)

Cocaz % Socvanr Grtvpx % Secveni Eroue Il
YECLow 1A S
KED 82 X3
BLue 63 S
BLAK ¥ys) S

ExTErpere 69 —
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TOTrAL Soc e /A PRESS

(FRoM TWK Compos/Tior/ AnD ADOEQ Sacyeur)
Rex 4
PRESS Fourau GALS o GALS
No NO CoaR USED Socvet SHVERT
1 i Yéuow &4 b 5S4
2 ReoD 39 YA L2184
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TOTAC DotverT
(FRom  TWK COMPOS o #8D ADDED  Sovusa'T)

iA/ PREG

RUN 2
PRESS FOONTAWN GALS o GACS
Mo N coore USED SaCER] SOLLET
4 l Y oW A& b6 347
z RED 38 St 9.6
3 Beue 28 63 it6
Y BiAw /1§ $T q9.0
A V£ Low 44 66 29.0
7 FED 3¢ 5T 23
& BLug 4 63 21.7
9 RAek 20 sD 16.0
EXTENDER. S 69 3.5
PUCE S 3D /00 350 S19.4
2 ! YELLw 26 573 THA
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