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INTRODUCTION AND SUMMARY OF RESULTS

The objective of this program is to determine the concentration
of JP-4 vapor that is emitted to the atmosphere during the fill-
ing of underground storage tanks, during both warm weather
(v85°F) and cold weather (40°F or less). This report summarizes
data collected at Area C of Wright-Patterson Air Force Base dur-
ing the cold weather portion of the study in February 1979.

Tank 275 was filled with JP-4 fuel and maintained in a full con-
dition for several weeks. At the start of the test sequence on
February 1, the fuel was transferred from Tank 275 to 273 while
the emissions from the vent of Tank 273 were measured. At the
completion of this transfer, the flow direction was reversed and
fuel was transferred from Tank 273 to 275 while the vapor con-
centration emitted from 275 was measured. The test sequence was
repeated on February 9. The vacuum-pressure breather valve was
in normal operation for both test periods. Two additional test
sequences were conducted on February 16 and February 27, with
the pressure-vacuum breather valve manually held open.

The vent was partially enclosed in a Mylar film tent to eliminate
wind effects and air dilution. The Mylar film tent was connected
to a dilution device by a heated sample line. The dilution de-
vice, providing a 1:5 dilution of the vent vapor, was attached
by a 1/4" copper line to the gas sampling valve of a portable
total hydrocarbon analyzer containing a flame ionization detector
(FID). The diluted vapor was burned and the detector provided

a response that was recorded on a strip chart as a sharp peak.
Data were recorded at two minute intervals during the 2-2% hour




% fuel transfer operation. The fuel flow was reversed and an ad-
i ditional 2-2% hours of measurements were made.

i A summary of the emission data is shown in Table 1.
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TABLE 1. SUMMARY OF JP-4 VAPOR EMISSION DATA
1 : Breather Fuel Emissions
A 1979 Transfer Valve Temp. (Vol. & as CHy)
1B Date Sequence Position (°F) Avg. Min. Max.
.i it 2/01 275 to 273 Closed 44 11.0 8.8 15.9
5« ii 2/01 273 to 275 Closed 44 8.0 6.3 10.2
‘ ; 2/09 275 to 273 Closed 44 13.8 12.9 15.4
¥ - 2/09 273 to 275  Closed 44 8 R | T SRR % |
i 1 2/16 275 to 273 Open 44 5.1 4.5 6.1 ?
% :' 2/16 273 to 275 Open 44 6.4 5.8 .0
: }; 2/27 275 to 273 Open 47 6.8 6.3 7.3
2/27 273 to 275 Open 47 9.3 8.4 10.8
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DISCUSSION

A summary of the fuel transfer operations is shown in Table 2.
The first four data lines in the table are concerned with the
tests conducted with the breather valve in normal operating con-
dition, while the last four provide the data with the valve in
the open position. The ambient temperature was below 20°F for
the first six of the eight transfer operations and for the re-
maining two runs the ambient temperature was between 34 and 41°F.
The temperature of the fuel in the tank was found to be in the
44°-47°F range, considerably higher than the ambient temperature.

During the fuel transfer operation, the temperature of the vapor
was measured as it exited the vent into the Mylar tent. The
aluminum colored vents were in direct sunlight for the sampling
periods on 2/9 and 2/27 and care was taken to shield the vapor
thermocouple from the direct sun. The sky was overcast for most
of the sampling periods on 2/1 and 2/16.

It is apparent from the vapor temperature results that during
the filling of Tank 273, the vapor temperature was influenced
mainly by the temperature of the liquid JP-4. However, when
Tank 275 was filled, ambient air was drawn into this tank when
it was emptied, and the temperature of the vapor is influenced
by both the fuel temperature and the cooler ambient air.

The receiving tank liquid depth was measured prior to start of
transfer and when transfer was complete. This figure was con-
verted to gallons in the tank using the conversion factors avail-
able from the staff at WPAFB. The difference between the two




d e 95L9V 1 44 Ly TE° 6T 144 uado SLT €L LT9t e /e
2 bEE 1478 1] €y Ly €E° 62 Ve uado €Lz (144 ETET £S0T Le/e
3 91€E S089¢% 0€ 144 8S°62 81 uado SLT €Le 80LT ot 91/2
T1€€ 61990 8€ " €S°62 81 uado €LT sLe EVET [£449 91/2
oLE 6€990 SE 144 €5°62 o1 P3asoTd SLT €L 1€81 s291 60/2
0€E P6S9¥ w " 8y°62 144 P3soT1d €Lz SsLe 62ST B0ET 60/2
9LE 8E99Y (4% [ 44 ['] A 14 91 pasot1d SLZ €L v06T 00LY 10/2 »
e 69990 oy " 8E°“62 61 Paso1d €Lz SsLe PSST ZEET 10/2
Tuyw/TeB T (1eb) de . | M. 3. uot3¥sod oL [EF] Ysyuia 33e3s eIed
pejeInoTe) paiisjsueil eanjeradwsl  *dway 2anssaid +dway, aATeA @ouenbes Jajsueil ouTL
a3wy mord 1eng Jodep 1eng Ofijsuwoleg 3JUITqUY  Ieyjeald yuey

by abexany

JONINOIS NOILVYAdO YIJSNWAL TdNd °Z JTAYL

o e e BT ARG e - S AR X8 I . 5 O —

o 1A e

£

e




values provided the quantity of fuel transferred. As there were
no flow meters in the pumping system, the ilow rate was calcu-

lated by dividing the gallons pumped by the pumping time. The
flow rate data presented in Table 1 indicate that the pumping
rate in transferring fuel from Tank 275 to Tank 273 was lower
than the rate in the opposite direction with one exception. The
flow rate for transfer from 273 to 275 on 2/1§ was lower than
the flow rates for this transfer on all other days. On this day,
the automatic shutoff system did not shut off the pump when the
tank gauge indicated the tank was full. The pump was shut off
manually after 148 minutes. Based on the other three runs, the j

system should have turned off after about 125 minutes of sampling.

The vapor was pumped from the Mylar tent enclosing the vent
» { | through about 6 feet of heated sample line to the dilution de- j
2; vice. The dilution device contained a sample flow meter and a

‘ diluent gas flow meter to provide an indication of the dilution
and variability of the flow. The actual dilution factor was de-

termined by experimental measurements prior to each run using a

o R L i

high concentration methane gas standard. Typical flow rates
through the system were 0.37-0.64 standard cubic feet/hour of
vapor sample and 3.0-4.4 standard cubic feet/hour of dilution
gas. The sampling flow rate was considerably smaller than the
vent vapor emission rate and, therefore, there was no outside air

Sebr

drawn into the sampling tent during the filling operation. This
was verified by the observation that vapor fumes were visible
R from the tent openings during the sampling periods.

Prior to the start of the test program, the fuel was held in
Tank 275 for several weeks. After the first test day (2/1),
f% & eight days elapsed before the second test (2/9). An additional
: eight days elapsed between the 2nd day of testing (2/9) and the
third day of testing (2/16). Eleven days elapsed between the 1
third test day (2/16) and the final day of this sequence (2/27).
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The JP-4 vapor concentration was measured in terms of methane
equivalents. A calibration curve was prepared using known con-
centrations of methane in air in order to determine the linear
range of the FID and to establish the dilution factor necessary
to provide samples for analysis within this linear range.

Tables 3-6 list a summary of the concentration data in Vol. % as
CH, at ten minute intervals for all of the sampling periods. The
data at two minute intervals are plotted in Figures 1-8. The
detailed information at two minute intervals for each sampling
run is provided on the computer printout sheets given in the
Appendix.

As shown in Tables 3-6 and Figures 1-8, there is a distinct dif-
ference in the hydrocarbon emission rate depending on the posi-
tion of the vacuum-pressure breather valve. Higher emission
rates were obtained when the breather valve was in the closed
position (Feb. 1 and Feb. 9) than when the valve was held in the
open position (Feb. 16 and Feb. 27). This is apparently the re-
sult of the tank pressure required to open the valve.

During the transfer on Feb. 2 and Feb. 9, the ambient air was
much cooler than the liquid fuel temperature. Tank 273, which
had remained empty for some time prior to each test period, con-
tained air which would come to temperature equilibrium with the
liquid. However, when this tank was emptied, outside air would
enter the tank and this air, being cooler than the liquid, could
condense some of the vapor before it was exhausted through the
vent. This effect shows clearly in the emission data collected
on Feb. 1 and Feb. 9. The concentration of vapor in the exhaust
air was lower during the second portion of sampling in each day
as would be expected if Tank 275 had been filled with cool out-
side air as the fuel was pumped out.




! T ez TABLE 3. TOTAL HYDROCARBON CONCENTRATION (VOL. % AS CHy)

DURING TRANSFER - 2/1/79

Tank 275-273 Tank 273-275
Actual Concentration Actual Concentration
Time (Vol. % as CHu) Time (Vol. * as CHu)
0 0.6 0 1.6
10 £5.5 10 10.1
20 15.0 20 10.1
30 13.6 30 9.6
40 12,9 40 7.6
50 12.1 50 6.8
60 11.0 60 6.3
70 10.0 70 6.5
80 9.0 80 6.8
90 9.0 90 7.2
100 10.2 100 8.5
110 9.5 110 10.2
120 9.5 120 9.5 *
130 9.5 124 9.5 !
140 9.5 i
142 9.5




TABLE 4. TOTAL HYDROCARBON CONCENTRATION (VOL. % AS CH,)
DURING TRANSFER - 2/9/79

Tank 275-273 Tank 273-275

Actual Concentration Actual Concentration
Time (Vol. & as CHy) Time (Vol. % as CHy)

0 7.4 0 5.1
10 15.3 10 12.0
20 15.3 20 12.5
30 15.0 30 12.5
40 14.4 40 13.1
50 14.1 50 —
60 14.1 60 13.0
70 13.9 70 12.8
80 13.7 80 12.9
90 13.4 90 13.0

13.3 13.0
13.1 12.7
13.0 12.8
12.9 11.4

12.9
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TABLE 5. TOTAL HYDROCARBON CONCENTRATION (VOL. % AS CH,)
DURING TRANSFER - 2/16/79

Tank 275-273

Tank 273-275

Actual Concentration

Time (Vol. % as CH,) Time
0 0.05 0
10 5.8 10
20 5.3 20
30 4.9 30
40 4.8 40
50 5.0 50
60 5.1 60
70 4.6 70
80 5.0 80
90 5:3 90
100 5.1 100
110 5.4 110
120 4.9 120
130 4.6 130
140 4.6 140
141 4.6 148

Actual Concentration
(Vol. & as CHy)

0.04
6.6
6.8
6.6
6.6
6.5
6.3
6.3
6.2
6.1
6.1
6.1
6.0
6.1
6.1




TABLE 6.

TOTAL HYDROCARBON CONCENTRATION (VOL. % AS CH,)
DURING TRANSFER - 2/27/79

Tank 275-273

Tank 273-275

Actual Concentration

Time (Vol. & as CH,) Time

0 0.05 0
10 6.4 10
20 6.5 20
30 6.5 30
40 6.6 40
50 6.7 50
60 7.1 60
70 6.9 70
80 6.8 80
90 6.7 90
100 7.1 100
110 7.1 110
120 Ted 120
130 7.2 125
140 7.3

Actual Concentration
(Vol. & as CH[,)

8.7
8.9
9.1
9.1
9.2
9.3
9.3
9.4
9.4
9.2
9.8
10.3
10.8
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The effect of outside air is not shown by the concentration data
from the tests on February 16 and February 27 when the breather
valve was held open, in fact, the opposite effect was observed.
The ambient temperature on February 16 averaged 18°F, so that
cool ambient air would enter tank when it was emptied. However,
the emissions concentration during the second portion of the test
on that day was higher than during the first portion of the test.
During the test on February 27, the ambient temperature was
closer to the liquid fuel temperature, so that the air would have

no effect.

During the warm weather portion of the study, the total hydro-
carbon emissions measured during the first portion of the trans-

fer for each day were as follows:

Date Valve Position Vol. % as CH,
8/24 Closed 42.9
8/28 Closed 39.2
9/01 Open 38.7
9/08 Open 40.6

Comparison of the warm weather test data to the cold weather

test data indicates that the emissions are much lower during cold
weather. This effect would be expected based on the differences
in liquid fuel temperature, 70°F during the warm weather program
and 44-47°F during the cold weather program. The results of the
warm weather tests indicated little difference in the emissions
due to the pressure-vacuum breather valve. However, during the
cold weather study, the valve in the normal operating position
appears to increase the concentration of the vapor in the air
exhausted during a fuel filling operation.

The concentration and dilution factors obtained from the standard
gas mixtures (methane in air) during the WPAFB sampling periods
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are shown in Table 7. Calibration gas mixtures were analyzed be-
fore sampling, between the two transfer steps and after comple-
tion of each day of sampling. The average value of the slope for
the concentration against response curve was used to calculate
the measured (diluted) concentration of the fuel vapor. In ad-
dition to the calibration samples, a known high concentration
standard was analyzed through the dilution device before, during
and after the sampling periods to obtain the average dilution
factor. This average factor showed good agreement with the ap-
proximate dilution factors obtained from the sample and nitrogen

flow meter readings.

Samples of the fuel in both tanks (273 and 275) were analyzed at
WPAFB. The data on the specification and distillation range
tests are shown in Table 8.

The conversion of the % methane when the tanks are being filled
to the emission rate (as methane) in 1lb/hr is shown in Table 9.
For these calculations, it is assumed that the vapor and air
above the fuel is at the average vapor temperature and that each
gallon of fuel displaced an equal volume of air. The emission
rate data are expressed in lb/hr at the standard conditions of
29.92" Hg pressure and 70°F.

In summary, the emission data from the transfer operations indi-
cate that: (1) emissions are greatly reduced when the fuel
temperature is lower during cold weather, (2) the pressure-vacuum
breather valve has little effect when the liquid fuel is at 70°F,
but tends to increase the emissions when the liquid fuel is in
the 44-47°F range, and (3) in general the air that enters a re-
cently emptied tank tends to dilute the vapor concentration,
however, over a time period, the vapor reaches equilibrium with
the liquid displacing some of the dilution air. Based on the
test data collected from both the warm weather and cold weather

{
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Date

2/01

2/09

2/16

2/27

TABLE 7. CONCENTRATION AND DILUTION FACTORS

Concentration Factor

Experimental Dilution Factor

2.650
3.067

0.4443
0.5100

1.048
1.209

0.6741
0.6912

7.018
7.020

6.215
5.702

4.670
4.597

5.138
5.220
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RESULTS OF WPAFB SPECIFICATION TESTS

-
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periods, there is no evidence that would indicate that increased
ullage space would either increase or decrease the vapor emis-
sions. If this type of information is desired, the emission rate
should be measured with various volumes of fuel in the tank,
rather than to measure emissions during a filling operation. 1In
general, the data obtained from the warm weather test program
indicate that the emission rate is dependent upon the liquid fuel
temperature, whereas the cold weather tests indicate that the
emissions depend on both the liquid fuel temperature and the
position of the pressure vacuum breather valve. At this time,

we have no explanation as to why the presence of the breather
valve appears to increase the level of the emissions during cold
weather filling operations.
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SAMPLING PROCEDURES

The storage tank vents were 4" I.D. pipes that run up the side
of the pump building and extend about 3 feet above the roof.
The vacuum-pressure breather valve was attached to the extreme
end of the pipe. The entire breather valve was enclosed with a
Mylar film tent, secured to the vent with duct tape. Several
openings were cut in the tent to allow the vapors to escape as
the tank was filled. A diagram of the apparatus required to
sample the vents is shown in Figure 9.

A Type K thermocouple was positioned in the tent so that it
would be directly in the vapor stream but away from direct sun-
light. The thermocouple extension wire passed through a hole in
the Mylar film tent and was connected to a digital thermometer.

The 1/4" 0.D. heated Teflon tubing used as sample line was at-
tached to the Mylar film tent with a nylon bulkhead fitting.
About six feet of sample line was required to connect the sam-

ple tent to the dilution apparatus.

Due to the high concentration of hydrocarbon vapors from the
vent, the sample required dilution prior to analysis. The dilu-
tion device, which provided about a 5:1 dilution factor, con-
sisted of a sample flow meter, an 18" length of 1/16" 0.D. tub-
ing which acted as a flow restrictor, a dilution nitrogen flow

meter, a 6" length of 1/8" 0.D. tubing to restrict nitrogen flow,

a mixing section, and a 60' length of 1/4" copper tubing leading
to the sampling valve inlet on the chromatograph. A 1/4" line
leads from the sampling valve outlet to an isolation valve and
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then to a pump, throttling valve and a flow meter. The prepuri-
fied nitrogen was fed into a suction flask and out of the suction
flask to the dilution device through a two hole stopper. The
side arm of the suction flask was left open in order to vent ex-
cess nitrogen and thus maintain the supply of nitrogen to the
dilution device at one atmosphere pressure.

As a safety measure, the exit line from the sample pump was
directed outside the building. During the sampling and analysis
program, the air in the room was monitored with a Century Sys-
tems OVA 128 hydrocarbon analyzer set to give an audible alarm
if the total hydrocarbon concentration in the room increased by
10 ppm. No buildup of vapor in the room was noted during any
phase of the program.

29
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ANALYSIS PROCEDURES

The total hydrocarbon concentrations in the diluted fuel was
measured by an Analytical Instrument Development Model 511 Porta-
ble Gas Chromatograph having a flame ionization detection system.

Prior to the field work, the dilution device was assembled and
connected to the chromatograph in order to verify its operation.
The lengths and inside diameters of the sample and nitrogen flow
limiting lines were adjusted to provide approximately a 5:1
dilution ratio. The operation of the dilutor and the GC instru-
ment were verified with known concentrations of methane in air.

A calibration curve was obtained by analyzing various concentra-
tions of methane in air (5-100% methane) after dilution by the
dilution device, to determine if the response of the diluted
sample was maintained within the linear range of the GC detector.

Prior to each sampling run at WPAFB, the GC response curve was
determined by analyzing undiluted methane gas standards. The
dilution device was calibrated by: (1) analyzing a high con-
centration methane standard through the dilution device and,

(2) by directly analyzing the same sample. The dilution factor
was calculated and compared to the approximate factor obtained
by reading the sample and nitrogen flow meters. The determina-
tion of the GC response and dilution factors were repeated be-
tween the two daily transfer operations and again at the end of
each sampling day. An average of the response and dilution
factors obtained before and after each run was used to obtain
the calculated concentration values.




l Day-to-day variations in the GC response and the dilution factor
i were observed; however, during each sampling day little varia-
I

tion in the detector response or dilution factor was noted.
During transfer operations, data were recorded and samples were

diluted and analyzed at two minute intervals. The computer
sheets shown in the Appendix summarize the time, attenuation

range, peak height, vapor temperature, sample, nitrogen and

total flow rates, the measured concentration (diluted) and the
actual concentration before dilution for each two minute inter-
val of sampling as well as the information on ambient temperature
1 and pressure, fuel temperature, gallons transferred and calcu-

lated fuel flow rates for each run. Data at two minute intervals

were used to prepare the curves shown in Figures 1-8 and ten
minute intervals for the data summaries.

The total hydrocarbon data were recorded on a strip chart re- .J
corder as a sharp peak. After the completion of sampling, the |
height of each peak was measured and this height was multiplied

by the attenuation to provide the response data used in the
calculations. The calculations required are as follows:

Response peak height x attenuation

conc. of standard in ppm -
response of standard

Response factor =

Measured conc. of sample response of sample x response factor

Actual concentration = measured concentration x dilution ‘
factor H




APPENDIX

COMPUTER PRINTOUT SHEETS SHOWING THE CALCULATED
RESULTS FOR TWO MINUTE INCREMENTS OF SAMPLING
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TANK 275 TO 273 - 02/01/79

AMBIENT TEMP (DEG F) 19
START TIME 1332
FINISH TIME 1554
ToT TIME (MINS) 142
BAR PRES (IN HG) 29,38
ATTN PEAK VPR SMP
TIME RANGE HT TEMP FLO
1332 4 77 38 0.42
1333 & 217 38 0.42

1334 256 33 38 0.42
1336 128 67 38 0.42
1328 128 67 38 0.42
1340 128 65 38 0.42
1342 123 65 39 0.42
1344 128 63 39 0,42
1346 128 64 40 O0.42
1348 128 63 40 O.42
1350 128 63 40 0.42
1352 128 63 40 O.42
1354 128 60 41 0,42
1356 128 60 41 0.42
1358 128 58 41 0,42
1400 128 57 41 0.42
1402 128 ST 41 0.42
1404 128 S5 40 0.42
1406 128 55 40 0,42
1408 128 55 40 0,42
1410 128 55 40 0,42
1412 128 54 40 0,37
1414 128 53 40 0,37
1416 128 52 40 0,37
1418 128 52 40 0,37
1420 128 52 40 0,37
1422 128 51 40 0,37
1424 128 51 40 0,37
1426 128 49 40 0,37
1428 126 48 40 0,37
1430 128 47 39 0,37
1432 128 46 39 0,37
1434 128 45 40 0,37
1436 128 4y 40 0,37
1438 128 4y 40 0,37
1440 128 43 40 0,37
1442 128 42 40 (e37
1444 128 39 40 O0e.42
1446 128 39 49 0.42
1448 126 38 40 0,42
1450 128 38 41 0.42
1452 128 38 41 0.42
1454 128 38 40 0,42
1456 128 38 41 O.u42
1458 128 39 42 0.42
1500 128 38 42 0.42
1502 128 38 42 0.42
1504 128 38 42 0.42
1506 128 38 42 0.42
1508 128 37 42 0.42
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TANK VOL START (GAL)
TANK voL FINISH (GAL)

FUEL TRANS (GAL)
FLOW RATE (GAL/MIN)

L1a

N/2

FLO

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3,50
3,50
3,50
3,25
3,25
3,25
3,25
3,25
3,25
3.25
3,25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3,50
3,50
3.50
3,50
3.50
3,50
3,50
3.50
3.50
3.50
3.50
3.50
3,50

TEMP

T07

FLO

3.92
3.92
3.92
3.92
3.92
3,92
3.92
3.92
3.92
3.92
3,92
3.92
3.92
3.92
3,92
3.92
3,92
3,92
3,92
3,92
3,92
3.62
3,62
3,62
3.62
3,62
3,62
3,62
3,62
3.62
3.62
3.62
3.62
3,62
3.62
3,62
3.62
3,92
3,92
3.92
3.92
3.92
3.92
3,92
3,92
3,92
3.92
3,92
3.92
3,92

(DEG F)

MEAS

CONC
816,
2300,
22387,
22726,
22726,
22048,
22048,
21370,
21709,
21370,
21370,
21370,
20352,
20352,
19674,
19334,
19334,
18656,
18656,
18656,
18656,
18317,
17978,
17638,
17638,
17638,
17299,
17299,
16621,
16282,
15942,
15603,
15264,
14925,
14925,
14586,
14246,
13229,
13229,
12890,
12890,
12890,
12890,
12890,
13229,
12890,
12890,
12890,
12890,
12550,

2131.
48600,
4eke9,

327.0

b4

ACTUAL
CONC
S728.
16143,
157113,
159494,
159494,
154733,
154733,
149972,
152352.
149972.
149972,
149972,
142830,
142830,
138069,
135689,
135689.
130928,
130928,
130928,
130928,
128547,
126167,
123786,
123786,
123786,
121406,
121406,
116645,
114264,
111884,
109503,
107123,
104742,
104742,
102362,
99981.
92840,
92840,
90459,
90459,
90459,
90459,
90459,
92840,
90459,
90459,
90459,
90459,
88079.

o " e




ATTMN PEAK VPR SMP N/2 T01 MCAS ACTUAL
TIME RANGE HT TEMP FLO FLO FLO CONC CONC
1510 128 42 42 0.42 3,50 3,92 14246, 99981,
1512 128 43 42 0.42 3,50 3,92 14586, 102362,
1514 128 42 42 0,42 3,50 3,92 14246, 99981,
1516 128 42 42 0.42 3,50 3,92 14246, 99981,
1518 128 41 42 0,42 3,50 3,92 13907, 97601.
1520 128 40 42 0,42 3,50 3,92 13568, 95220,
1522 128 40 42 0.42 3,50 3,92 13568, 95220,
1524 128 39 42 0,42 3,50 3,92 13229, 92840,
1526 128 39 42 0,42 3,50 3,92 13229, 92840,
1528 125 39 42 0.42 3,50 3,92 13229, 92840.
1530 124 39 42 Q.42 3.50 3,92 13229, 92840,
1532 128 40 42 0,42 3.50 3,92 13568, 95220,
1534 12¢ 40 43 0,42 3,50 3,92 13568, 95220.
; 1536 128 40 42 0,42 3.50 3,92 13568, 95220,
3 1538 128 40 43 0,42 3,50 3,92 13568, 95220,
4 1540 128 40 42 0,42 3,50 3,92 13568, 95220,
] 1542 128 40 42 0,42 3,50 3,92 13568, 95220,
1 1544 128 40 42 0,42 3,50 3,92 13568, 95220,
1546 128 41 43 0,42 3,50 3,92 13907, 97601,
15u8 126 41 42 0,42 3,50 3,92 13907, 97601,
1550 128 4o 42 0.,42 3,50 3,92 13568, 95220,
1552 128 4o 43 0,42 3,50 3,92 13568, 95220,

,
e e o = ot

1554 64 B0 42 0,42 3,50 3,92 13568, 95220,
1555 64 65 28 0,42 3,50 3,92 11024, 77366,
; g 1556 64 S3 28 0,42 3,50 3,92 8989, 63083,
N | 1557 64 45 28 0.42 3.50 3,92 7632, 53561,
i 1558 64 39 28 0D.42 3.50 3,92 6614, 46420,
; 1559 64 35 28 0,42 3.50 3,92 5936, 41659,
: 1600 64 30 28 0.42 3,50 3,92 5088, 35708,
§ 1601 64 29 28 0.42 3,50 3,92 4918, 34517,
§ 1602 64 26 27 0,42 3,50 3,92 4410, 30947,
]
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! AMBIENT TEMP (DEG F)

i
f TANK 273 TO 275 = 02/01/79
;

' START TIME
| FINISH TIME

= TOT TIME (MINS)

BAR PRES (IN HG)
| ATTN
! TIME RANGE
- 1700 16
; 1702 &
! .1704 6u
l 1706 64
. 1708 64
1710 64
1712 64
1714 64
1716 64
| 1718 6U4
1720 64
E 1722 64
1724 64
: 1726 64
1 1728 64
' 1730 64
1732 6u
1734 6L
y 1736 64
. 1738 64
1740 64
’ 1742 64
] 1744 64
¥ 1746 64
1748 6u
1750 64
1752 64
1754 64
1756 64
1758 64
18600 64
1802 64
1804 64
1806 64
1808 64
1810 64
! 1812 64
| 1814 64
' 1816 64
1818 64
1820 64
1822 64
1824 64
1826 64
1828 64
1830 64
1822 64
1824 64
1836 64
1838 64

PEAK VPR
HT TEMP
47 31
30 31
66 31
73 31
T4 31
73 31
75 33
75 33
T4 33
73 33
73 33
T4 33
T4 33
T4 33
72 33
70 33
68 34
65 34
62 34
59 33
55 33
53 33
51 33
S1 33
51 33
49 33
48 32
47 33
47 33
47 34
46 33
46 33
47 33
47 33
4e 33
47 33
47 33
47 33
48 33
49 33
49 33
50 33
51 33
51 33
52 33
52 33
52 33
52 32
52 32
55 32

16
1700
1904

124

29,40

SMP

FLO

0.48
O.48
0.48
0.48
D.48
O.48
0.“8
0.48
0.48
0.48
o.48
0.48
O.48
0.48
0.48
0.48
0,48
0O.48
0O.48
o.u48
0,47
0,47
0.47
0.7
0.47
Oel47
047
0.“7
0.“7
0,47
0,47
0,47
0,47
0,47
Ool7
O.47
Oel7
O.47
O 47
0.47
O.u47
Oel47
0,47
0el47
Oel47
0.47
0.47
0.47
047
0,47

TANK VOL START (GAL)
TANK VoL FINISH (GAL)

FUEL TRANS (GAL)
FLOW RATE (GAL/MIN)
LIQ TEMP (DEG F)

N/2

FLO

3.25
3.25
3.25
3,25
3.25
3,25
3.25
3.25
3,25
3.25
3.25
3.25
3.25
3,25
3,25
3.25
3,25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3,25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25

36

TOoT

FLO

3.73
3,73
3,73
3,73
3,73
3,73
3,73
3,73
3,73
3,73
3.73
3.73
3,73
3,73
3,73
3.73
3,73
3.73
3,73
3.73
3,72
3,72
3,72
3.72
3,72
3.72
3,72
3,72
3.72
3,72
3.72
3,72
3.72
3.72
3,72
3.72
3.72
3.72
3.72
3,72
3.72
3,72
3.72
3,72
3.72
3.72
3,72
3.72
3,72
3,72

MEAS

CONC
2306,
736.
12955,
14329,
14525,
14329,
14722,
14722,
14525,
14329,
1432¢9,
14525,
14525,
14525,
14133,
13740,
13348,
12759,
12170,
11581,
10796,
10403,
10011,
10011,
10011,
9618,
9422,
9226,
9226,
9226,
9029,
9029,
9226,
9226,
9029,
9226,
9226.
9226,
9422,
9618,
9618,
9814,
10011,
10011,
10207,
10207,
10207,
10207,
10207,
10796.

2456,
49094,
46638,

37640

4y

ACTUAL
CONC
16191,

5167,
90944,

100590,

101968,

100590,

103346,

103346,

101968,

100590,

100590,

101968.

101968.

101968,
99212,
96456.
93700,
89566,
85432,
81299,
75787,
73031,
70275.
70275,
70275,
67519.
66141,
64763,
64763.
64763,
63385,
63385,
64763,
64763,
63385,
64763,
64763,
6u763.
66141.
67519,
67519.
68897,
70275.
70275.
71653,
71653.
71653.
T71653.
71653,
75787,




TIME
1840
1842
1844
184¢
1848
1850
1852
1854
1856
1658
1900
1902
1904
1905
1906
1907
1908
1909
1910
1911

ATTN
RANGE
64
64
64
64
64
(L
(L
64
6u
64
64
64
64
64
64
64
64
64
6L
64

PEAK VPR
HT TEMP
62 32
65 51
65 32
65 31
73 31
T4 31
73 31
72 31
72 31
70 4
69 31
69 31
69 30
64 26
o0 24
53 22
47 21
37 20
37 19
33 19

SMP

FLO

0.47
0.47
0.47
0.47
0.“7
047
o.“?
0,47
0.47
0,47
Oe47
0.47
0.47
0.47
0.“7
0.47
0.47
047

N/2

FLO

3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25

T07

FLO

3.72
3,72
3,72
3,72
3.72
3,72
3.72
3,72
3.72
3.72
3.72
3.72
3.72
3,72
3.72
3.72
3.72
3.72
3.72
3.72

MEAS
CONC
12170,
12759,
12759,
12759,
14329,
14525,
14329,
14133,
14133,
13740,
13544,
13544,
13544,
12562,
11777.
10403,
9226,
7263,
7263,
6478,

ACTUAL
CONC
85432,
89566.
89566,
89566.

100590.

101968,

100590,
99212,
99212,
26456.
95078.
95078.
95078,
as18s,
82676,
73031,
64763,
50984,
50984,
45472,




‘t
- TANK 275 TO 273 - 02/09/79
|

AMBIENT TEMP (DEG F) 11 TANK VOL START (GAL) 2131,
START TIME 1308 TANK voL FINISH (GAL) 48725,
FINISH TIME 1529 FUEL TRANS (GAL) 46594,
TOT TIME (MINS) 141 FLOW RATE (GAL/MIN) 330,0
BAR PRES (IN HG) 29.48 LIQ TEMP (DEG F) 44
ATTN PEAK VPR SMP N/2 T0T MEAS ACTUAL
TIME RANGE HT TEMP FLO FLO FLO CONC CONC

1308 1280 2% 44 0,59 3,50 4,09 11943, _ 74224,
1309 1280 36 44 0,59 3,50 4,09 20473, 127242,
1310 1280 40 45 0.59 3.50 4,09 22748, 141380, .
1312 1280 42 44 0,52 3.50 4,02 23886, 148449,
1314 1280 42 43 0,52 3,50 4,02 23886, 148449,
1316 512 107 42 0,52 3,50 4,02 24341, 151276,

! 1318 512 108 41 0,52 3,50 4,02 24568, 152690,

: 1320 512 109 41 0,48 3,25 3,73 24795, 154104,
1322 512 109 41 0,48 3,25 3,73 24795, 154104,
1324 512 109 41 0,48 3,25 3,73 24795, 154104,
1326 512 109 41 O0.48 3,25 3,73 24795, 154104,
1328 512 108 42 0.48 3,25 3,73 24568, _152690.
1330 512 107 42 0,48 3,25 3,73 24341, 151276,
1332 512 107 42 0,42 3,00 3,42 24341, 151276,
1334 512 106 42 0.42 3,00 3,42 24113, 149863,
1336 512 106 41 0.42 3.00 3,42 24113, 149863,
1336 512 106 41 2,42 3,00 3,42 24113, 149863,
1340 512 106 41 O0.42 3,00 3,42 24113, 149863,
1342 512 103 41 0,42 3,00 3,42 23431, 145621,
1344 512 103 41 0.42 3,00 3,42 23431, 145621,
1346 S12 102 42 0.42 3,00 3,42 23203, 144207,
1348 S12 102 41 0,42 3,00 3,42 23203, 144207,
1350 512 100 42 0.42 3,00 3,42 22748, 141380,
1352 512 100 41 0,42 3,00 3,42 22748, 141380,
1354 512 101 42 0,42 3,00 3,42 22976, 142794,
1356 512 101 42 0,42 32,00 3,42 22976, 142794,
1358 512 100 41 O0.42 3,00 3,42 22748, 141380,
1400 512 100 41 0,42 3,00 3,42 22748, 141380,
1402 512 100 41 0,42 3,00 3,42 22748, 141380,
1404 512 100 41 0,42 3,00 3,42 22748, 141380,
1406 512 100 41 0,42 3,00 3,42 22748, 141380,
1408 512 100 41 0,42 3,00 3,42 22748, 141380,
1410 512 99 41 0.42 3,00 3,42 22521, 139966,
1412 512 99 41 0.42 3,00 3,42 22521, 139966,
1414 512 99 41 0,42 3,00 3,42 22521, 139966,
1416 512 98 41 0.42 3,06 3,42 22293, 138552,
1418 512 98 41 0,42 3,00 3,42 22293, 138552,
1420 512 98 41 0.42 3,00 3,42 22293, 138552,
1422 512 97 41 0,42 3,00 3,42 22066, 137138,
1424 512 97 41 0.42 3,00 3,42 22066, 137138,
1426 512 97 41 0.42 3,00 3,42 22066, 137138,
1428 512 97 41 0.42 3,00 3,42 22066, 137138,
1430 512 97 41 0.42 3,00 3,42 22066, 137138,
1432 512 91 42 0,42 3,00 3,42 20701, 128656,
1434 512 95 42 0,42 3,00 3,42 21611, 134311, L
1436 512 94 42 0,42 3,00 3,42 21383, 132897, '
1438 512 95 42 0,42 3,00 3,42 21611, 134311, e |
1440 512 95 42 0,42 3,00 3,42 21611, 134311, s
1442 512 9% 42 0,42 3,00 3,42 21383, 132897, vl
1444 512 9% 42 o0.42 3,00 3,42 21383, 132897,

T =

38




PSS
e gt

TIME
1446
1448
1450
1452
1454
1456
1458
1500
1502
1504
1506
1508
1510
1512
1514
1516
1518
1520
1522
1524
1526
1528
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541

ATTN
RANGE
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
$12
Sle
512
512
512
512

PEAK VPR
HT TEMP
94 42
9% 42
93 42
93 42
93 42
23 42
93 42
92 41
92 41
92 41
92 41
92 41
92 42
92 42
91 42
21 41
91 42
91 42
921 41
21 41

0 0

0 0
91 42
90 40
8é 39
81 37
80 34
70 34
64 31
67 31
61 30
64 30
67 30
68 31

SMP

FLO

0.42
0,42
0.42
0.48
o.u8
o.48
0,48
0.48
o.u8
0,48
Q.48
0.48
0.48
0655
0,55
0.55
0.55
0.55
0.55
0.55
0.55
0,55
C.55
0.55
0.55
0,55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55

N/2

FLO

3.00
3,00
3.00
3.25
3.25
3.25
3,25
3.25
3.25
3.25
3.25
3,25
3.25
3.50
3.50
3.50
3.50
3.50
3,50
3.50
3.50
3,50
3.50
3,50
3.50
3,50
3,50
3,50
3,50
3,50
3.50
3.50
3,50
3,50

39

TO0T7

FLO

3.42
3,42
3,42
3.73
3,73
3.73
3,73
3,73
3,73
3,73
3,73
3,73
3.73
4.05
4,05
4,05
4,05
4,05
4,05
4.05
4,05
4,05
4,05
4,05
“.05
4,05
4,05
4,05
4,05
4,05
4,05
4,05
4,05
4,05

MEAS
CONC
21383,
21383,
21156,
21156,
21156,
21156,
21156,
20928,
20928,
20928,
20928,
20928,
20928,
20928,
20701,
20701,
20701,
20701,
20701,
20701,

15469,

ACTUAL
CONC

132897,
432897.
131483,
131483,
131483,
131483,
131483,
T130069.
130069,
130069,
130069,
130069,
130069,
130069,
128656,
128656,
128656,
128656,
128656,
128656,
0.
0.

128656,

127242,

121587, -

114518,
113104,
98966,
90483,
4724,
86242,

96138,

90483,
U724, .

e e A B T 1
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E TANK 273 TO 275 = 02/09/79
1
5
1
)
E
l

f AMBIENT TEMP (DEG F) 10 TANK VOL START (GAL) 2511,
¢ START TIME 1625 TANK vOoL FINISH (GAL) 49150,
! FINISH TIME 1831 FUEL TRANS (GAL) 46639,
A TOT TIME (MINS) 126 FLOW RATE (GAL/MIN) 370.0
- BAR PRES (IN HG) 29.53 LIQ TEMP (DEG F) 44
| ATTN PEAK VPR SMP N/2  TOT MEAS ACTUAL
‘ TIME RANGE HY TEMP FLO FLO FLO CONC CONC
1620 256 69 22 0,59 3,75 4,34 9009, 51367, !
| 1621 256 T2 21 0,59 3.75 4,34 9400, 53601,
| 1622 256 66 21 0.59 3.75 4,34 8617, 49134,
| 1623 256 65 22 0.59 3.75 4,34 8486, 48389, -
1624 256 64 23 0.59 3.75 4,34 8356. 47645,
1625 256 68 24 0,59 3.75 4,34 aa7s, 50623, :

1626 256 82 22 0,59 3.75 4,34 10706, 61045,
] 1628 256 150 28 0,59 3,75 4,34 19584, 111668,
a 1630 256 160 31 0,59 3,75 4,34 20890, 119112,
1632 256 161 32 0,59 3.75 4,34 21020, 119857,
1634 256 161 32 0.59 3.75 4,34 21020, 119857,
1636 256 161 33 0,59 3.75 4,34 21020, 119857,
1638 256 160 34 0,59 3.75 4,34 20890, 119112,
1640 256 159 33 0,59 3.75 4,34 20759. 118368,
1642 256 157 34 0,59 3.75 4,34 20498, 116879,
1644 256 157 34 0,59 3.75 4,34 20498, 116879,
1646 256 168 35 0.59 3.75 4,34 21934, 125068,
1648 256 166 35 0,59 3.75 4,34 21673, 123579,
1650 256 165 36 0,59 3.75 4,34 21542, 122835, ‘
1652 2% 171 36 0,59 3,75 4,34 22326, 127301, I
1654 256 168 36 0.58 3,75 4,33 21934, 125068, 1
1656 256 168 36 0,58 3,75 4,33 21934, 125068, 18
1658 2% 173 37 0,58 3,75 4,33 22587, 128790,
1700 256 174 36 0,58 3,75 4,33 22717. 129535,
1702 256 170 36 0,58 3,75 4,33 22195, 126557,
1704 256 173 36 0,58 3,75 4,33 22587, 128790.
1706 256 176 37 0,58 3,75 4,33 22979, 131024, ' j
1708 256 176 37 0,58 3,75 4,33 22979, 131024, ] |
1710 256 171 38 0,58 3.75 4,33 22326, 127301, |
1712 256 169 38 0,58 3,75 4,33 22065, 125813, - 1N
1714 256 0 0 0.58 3,75 4,33 0, 0. |
1716 256 0 0 0,59 3,75 4,34 0, 0. :
1718 256 170 38 0.59 3,75 4,34 22195, 126557,
1720 256 175 38 0,59 3.75 4,34 22848, 130279,
1722 256 173 38 0,59 3,75 4,34 22587, 126790,
1724 256 170 38 059 3.75 4,34 22195, 126557,
1726 256 174 38 0,59 3,75 4,34 22717, 129535,
1728 256 172 38 059 3.75 4,34 22456, 128046,
1730 256 172 38 0459 3.75 4,34 22456, 128046,
1732 256 171 38 0,59 3,75 4,34 22326, 127301,
1734 256 172 37 0,59 3.75 4,34 22456, 128046,
1736 256 172 37 0459 3.75 4,34 22456, 128046,
1738 256 172 37 0,58 3,75 4,33 “224%6, 128046,
1740 256 173 36 0,58 3,75 4,33 22587, 128790,
1742 256 172 36 0,58 3,75 4,33 22456, 128046,
1744 256 174 35 0,58 3,75 4,33 22717, 129535,
1746 256 173 35 0,58 3,75 4,33 22587, 128790,
1748 256 175 35 0,58 3.75 4,33 22848, 130279,
1750 256 175 36 0,58 3,75 4,33 22848, 130279,
1752 256 174 35 0,58 3.75 4,33 22717, 129535,

40

s e




ATTN PEAK VPR SMP N/2  TOT MEAS ACTUAL
TIME RANGE HT TEMP FLO FLO FLO CONC CONC
1754 256 174 35 0.58 3.75 4,33 22717, 129535,
, 1756 256 175 35 0.58 3.75 4,33 22848. 130279,
[ 1758 256 174 35 0.58 3,75 4,33 22717, 129535,
1R00 256 172 34 0,58 3.75 4,33 22456, 128046,
1802 256 174 34 0,58 3,75 4,33 22717, 129535,
! 1804 256 174 34 0,58 3.75 4,33 22717, 129535,
! 1806 256 175 34 0.4% 3.75 4,19 22848, 130279,
| 1808 256 175 34  0.44 3,75 4,19 22848, 130279,
E | 1810 256 175 34 0,44 3,40 3,84 22848, 130279,
2 1812 256 174 34 0,44 3,40 3,84 22717, 129535,
‘ 1814 256 170 34 0,44 3,40 3,84 22195, 126557,
1816 256 170 34 0.44 3,40 3,84 22195, 126557,
1818 256 167 34 0,44 3,40 3,84 21804, 124324,
1020 256 150 34 0.44 3.40 3,84 19584, 111668,
1822 256 160 34 0.44 3,40 3,84 20890, 119112, 3
1824 256 166 34 0.44 3,40 3,84 21673, 123579,
1826 256 172 34 0.44% 3.40 3,84 22456, 128046,
1828 256 173 34 0.55 3.80 4,35 22587, 128790,
1830 256 168 23 0.55 3.80 4,35 21934. 125068,
1A32 256 153 22 0.55 3.80 4,35 19976, 113901,
1833 256 144 21 0.55 3.80 4,35 18801, 107201.
1834 256 125 19 0,55 3,80 4,35 16320, 93057,

1836 256 90 18 0.55 3,80 4,35 11750, 67001, ‘
1837 25¢é &0 18 0.55 3,80 4,35 10445, 59556,
1838 256 70 18 0.55 3,80 4,35 9139, 52112,
1839 256 58 17 0.55 3.80 4,35 7572, 43178,
1840 256 49 17 0,55 3,80 4,35 6397, 36478,
b 1841 256 43 18 0,55 3,80 4,35 5614, 32011, !
| 1842 256 39 18 0,55 3.80 4,35 5092, 29034, g

N ———— <
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TANK 275 TO 273 - 02/16/79

AMBIENT TEMP (DEG F)

START TIME
FINISH TIME

TOT TIME (MINS)
BAR PRES (IN HG)

ATTN
TIME RANGE
1118 4
1120 4
1122 4
1125 128
1127 128
1130 128
1132 128
1135 128
1137 128
1140 128
1142 128
1145 128
1147 128
1150 128
1152 128
1155 128
1157 128
1200 128
1202 128
1205 128
1207 128
1210 128
1212 128
1215 128
1217 128
1220 128
1222 128
1225 128
1227 128
1230 128
1232 128
1235 128
1237 128
1240 128
1242 128
1245 128
1247 128
1250 128
1252 128
1255 128
1257 128
1300 128
1302 128
1305 128
1307 128
1310 128
1312 128
1315 128
1317 128
1320 128

PEAK VPR
HY TEMP
24 34
91 34
27 34
97 35
98 35
94 35
93 35
89 36
87 36
85 37
84 37
83 37
80 3e
80 38
78 37
78 38
77 38
76 38
77 38
kA 38
77 38
78 38
79 38
80 38
8o 38
81 38
82 38
82 38
81 39
76 39
T4 39
74 39
77 40
77 40
79 40
78 40
80 40
80 40
85 40
82 39
82 39
82 40
82 39
83 39
-1 39
L} 39
86 38
86 38
83 38
80 38

18
1122
1343

141
29.53

SMP

FLO

0.58
0.58
0,58
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0,58
0.58
0.58
0.58
0.58
0.58
0.58
0,58
0.58
0.51
0.51
0.51
0.51
0.51
0,51
0,51
o.48
0.48
0,48
0,48
0.53
0.53
0,53
0.53
0,53
0.53
0.53
0.53
0.53
0,53
0,53
0.51
0.51
0.51
0,51
0.51
0,51
0.51
0.51
0.51

TANK VOL START (GAL)

TANK vOoL FINISH (GAL)
FUEL TRANS (GAL)
FLOW RATE (GAL/MIN)
LIQ TEMp (DEG F)

N/2

FLO

3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3,80
3.80
3.80
3.80
3.80
3.50
3.50
3.50
3,50
3.50
3,50
3,50
3.40
3.40
3,40
3,40
3.50
3,50
3.50
3.50
3.50
3.50
3,50
3.50
3.50
3,50
3.50
3,40
3.40
3,40
3,40
3,40
3,40
3,40
3,40
3,40

42

TOT

FLO

4,38
4,38
4,38
“.38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,38
4,01
4,01
4.01
4,01
4,01
4,01
4,01
3.88
3.88
3,88
3.68
4,03
4,03
4,03
“.03
“.03
4,03
4,03
4,03
4,03
4,03
“.03
3,91
3,91
3,91
3,91
3.91
3,91
3,91
3,91
3,91

MEAS

CONC
101.
382,
113,
13016,
13150.
12613,
12479,
11942,
11674,
11406.
11271,
11137,
10735,
10735,
10466,
10466,
10332.
10198,
10332,
10332,
10332,
104€6.
10600,
1073S,
10735,
10869.
11003,
11003,
10869,
10198,
9929,
9929,
10332,
10332,
10600,
10466,
10735,
10735,
11406,
11003,
11003,
11003,
11003,
11137,
11271,
11406,
11540,
11540,
11137,
10735,

|

2131,
48750,
46619,

331,0
44

ACTUAL
CONC
" 470,

1782, .

529,
60783,
61410,
58903,
58277,
55770,
54517,
53264,
52637,

§2010.

50131,.

50131,
48877,
48877,
48251,
47624,
48251,
48251,
48251,
48877,
49504,

50131,

50131,
50757.
51384,
51384,
50757,

-

47624,

46371,
46371, :

48251,
48251,
49504,
48877,
$0131.
50131,
53264,
51384,
51384,
51384,
_S1384.,
%2010,
52637,
53264,
$3890,

T 53890,

$2010.
50131,




TIME
1322
1325
1327
1330
1332
1335
1337
1340
1342
1343
1344
1345

ATTN
RANGE
128
128
128
128
128
120
128
128
128
128
128
128

PEAK VPR

HT TEMP
78 38
76 38
77 38
75 38
73 38
72 37
T4 38
72 38
73 38
73 40
T4 40
75 41

SMP

FLO

0.51
0.51
0,51
0.51
0.51
0.51
0.50
0.50
0,50
0.50
0.50
0.50

N/2

FLO

3.40
3.25
3.25
3.25
3,25
3.25
3.25
3.25
3.25
3.25
3.25
3.25

43

TOT

FLO

3,91
3.76
3,76
3.76
3,76
3.76
3,75
3,75
3.75
3,75
3.75
3.75

MEAS
CONC
10466,
10198,
10332,
10064,
979S.
9661,
9929,
9661,
9795,
9795,
9929,
10064,

ACTUAL
CONC
48877,
47624,
48251,
46997,

45744,
45117,
46371,
%5117,

45744,
45744,
46371.
46997,




TANK 273 TO 275 - 02/16/79

I
f
|
r.

AMBIENT TEMP (DEG F) 18 TANK VOL START (GAL) 2428,
; START TIME 1440 TANK VOL FINISH (GAL) 49233,
i ; FINISH TIME 1708 FUEL TRANS (GAL) 46805,
j TOT TIME (MINS) 148 FLOW RATE (GAL/MIN) 316,0
* BAR PRES (IN HG) 29.58 LIQ TEMP (DEG F) (1"
b ATTN PEAK VPR SMP N/2  TYOT MEAS ACTUAL
j TIME RANGE HT TEMP FLO FLO FLO CONC CONC
1436 32 32 27 0.48 3,20 3,68 1238, 5693,
1438 32 8 27 0,48 3,20 3,68 310, 1423,
1440 32 2 27 0.48 3,20 3,68 77. 356,

1442 128 99 31 0,48 3,20 3,68 15324, 70446, ]
1444 128 98 32 O.48 3,20 3,68 15169, 69734, 3
1446 128 26 32 0.48 3.20 3,68 14860, 68311,
1448 128 96 32 0,47 3.25 3,72 14860, 68311,

1450 128 0 0 O.,47 3,25 3,72 0, 0,
1452 128 0 0 O0.47 3.25 3,72 0, 0.
1454 128 0 0 0.47 3.25 3,72 0. 0.
3 1456 128 0 0 O0.,47 3,25 3,72 0. 0. 1

1458 128 89 33 0.47 3,25 3,72 13776, 63330,
1500 128 93 33 0.47 3,25 3,72 14396, 66176.
1 1502 1286 94 33 0,47 3,25 3,72 14550, 66888,
3 1504 128 93 33 0,47 3.25 3,72 14396, 66176,
“ 1506 128 95 33 0,47 3.25 3,72 14705, 67599,
1508 128 96 32 0,47 3.25 3,72 14860, 68311.
1510 128 95 32 0,47 3,25 3,72 14705, 67599,
1512 128 95 32 0,47 3,25 3,72 14705, 67599,
/ 1514 128 95 32 0,47 3,25 3,72 14705, 67599, ;
3 1516 128 94 32 0.47 3.25 3,72 14550, 66868, |
, 1518 128 94 32 0,47 3,25 3,72 14550. 66888, ‘19
: 1520 128 93 32 0,47 3,25 3,72 14396, 66176,
1522 128 93 32 0,47 3,25 3,72 14396, 66176,
1524 128 92 32 0,47 3,25 3,72 14241, 65465,
1526 128 93 32 0,47 3,25 3,72 14396, 66176,
1528 128 93 32 0,47 3.25 3,72 14396, 66176,
1530 128 93 32 0,47 3,25 3,72 14396, 66176,
1532 128 93 32 0,47 3,25 3,72 14396, 66176,
1534 128 92 31 0.47 3.25 3,72 14241, 65465, =
1536 128 92 31 0,47 3,25 3,72 14241, 65465,
1538 128 92 31 0,47 3,25 3,72 14241, 65465,
1540 128 92 31 0,37 3,20 3,57 14241, 65465,
1542 128 92 31 0,37 3.20 3,57 16241, 6565,
1544 128 92 31 0,37 3,20 3,57 14241, 65465,
1546 128 91 31 0,37 3,20 3,57 14086, 64753,
1548 128 92 31 0,37 3,20 3,57 14241, 65465,
1550 128 89 31 0.37 3.20 3,57 13776, 63330, ;
1552 126 89 31 0.42 3,70 4,12 13776, 63330, :
1554 128 89 31 0,42 3,70 4,12 13776, 63330,
1556 128 89 31 0.42 3,70 4,12 13776, 63330,
1558 128 688 31 0,42 3,70 4,12 13622, 62618,
1600 1286 88 31 0,42 3,70 4,12 13622, 62618,
1602 128 88 30 0,42 3.70 4,12 13622, 62618,
1604 128 88 30 0.42 3,70 4,12 13622, 62618,
1606 128 87 30 0.42 3,70 4,12 13467, 61907,
1608 128 87 30 0.42 3,70 4,12 13467, 61907,
1610 128 87 30 0.42 3,70 4,12 13467, _ 61907,
1612 128 86 31 0,42 3,70 4,12 13312, 61195,
1614 128 81 31 0,42 3,70 4,12 12538, 57637,
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ATTN PEAK VPR SMP N/2  TOT MEAS  ACTUAL

TIME RANGE HT TEMP FLO FLO FLO CONC CONC

1616 128 85 31 0.42 3.70 4,12 13157, 6048y,
1618 128 86 31 0.42 3.70 4,12 13312, 61195,
1620 128 86 31 0.42 3,70 4,12 13312, 61195,
1622 128 86 31 0.42 3.70 4,12 13312, 61195,
1624 128 85 31 0,42 3,70 4,12 13157, 60484y,
1626 128 85 31 0,42 3,70 4,32 13157, 6048y,
1628 1286 84 31 0,42 3.70 4,12 13002, 59772,
, 1630 128 86 31 0,42 3,70 4,12 13312, 61195,
: 1632 128 B85 31 0.42 3.70 4,12 13157~ 60484,
| 1634 128 85 31 0.42 3.70 4.12 13157, 60484y,
1636 128 85 30 0.42 3.70 4,12 13157, 60484,
1638 128 85 31 0.42 3,70 4,12 13157, 60484,
1640 128 86 31 0.42 3.70 4,12 13312, 61195,
1642 128 86 30 0.42 3.70 4,12 13312, 61195,
’ 1644 128 B85 28 0.42 3,70 4,12 13157, 60484,
' 1646 128 86 27 0.42 3.70 4,12 13312, 61195,
1648 128 85 25 0.42 3,70 4,12 13157, 60484,
1650 128 85 25 0.42 3.70 4,12 13157. _ 60484,
1652 128 86 24 0.42 3.70 4.12 13312, 61195.
1654 128 86 23 0.42 3.70 4,12 13312, 61195,
1656 128 86 22 0.42 3.70 4,12 13312, 61195,
1658 128 86 22 0.42 3,70 4,12 13312, 61195,
1700 128 86 21 0,42 3,70 4,12 13312, 61195,
1702 128 87 21 0.42 3.70 4,12 13467, 61907,
1704 128 85 20 0,42 3,70 4,12 13157, 6048y,
1706 128 86 20 0.42 3.70 4,12 13312, 61195,
1708 128 86 20 0,42 3,70 4,12 13312, 61195,
1709 128 85 20 0,42 3,70 4,12 13157, 60484, :
1710 128 86 20 0.42 3,70 4,12 13312, 61195, :
1711 128 85 20 0.42 3.70 4,12 13157, 60484,
1712 128 86 20 0.42 3,70 4,12 13312, 61195,
1713 128 85 20 0.42 3,70 4,12 13157, 60484,
1714 128 B7 20 0.42 3.70 4,12 13467, 61907,
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TANK 275 TO 273 - 02/27/79

f AMBIENT TEMP (DEG F) 34 TANK VOL START (GAL) 2131,
START TIME 1053 TANK voL FINISH (GAL) 48875,

| FINISH TIME 1313 FUEL TRANS (GAL) “eT44,

g TOT TIME (MINS) 140 FLOW RATE (GAL/MIN) 334,0

! BAR PRES (IN HG) 29,33 LIQ YEMP (DEG F) w7

J ATTN PEAK VPR SMP N/2  TOT MEAS ACTUAL

| TIME RANGE HT TEMP FLO FLO FLO CONC CONC

! 10“9 8 18 31 0,59 3,80 4,39 97. 499,
1051 32 20 31 0.59 3.80 4,39 431, 2217, -

{ 1053 32 5 39 0,59 3.80 4,39 108, 554,

105% 1286 145 40 0,59 3.70 4,29 12511, 64283,
‘ 1057 128 142 40 0,59 3.70 4,29 12252, 62953,
r 1059 128 144 40 0.59 3.70 4,29 12425, 63840,
: 1101 128 144 40 0.59 3.70 4,29 12425, 63840,
E 1103 128 144 41 0,59 3.70 4,29 12425, 63840,
1105 128 144 41 0,59 3.70 4,29 12425, 63840,
1107 128 144 41 0,59 3.70 4,29 12425, 63840,
" 1109 126 143 “1 0059 3.70 “029 12339. 633960
1111 128 145 41 0.59 3.70 4,29 12511, 64283,
1113 128 146 42 0,59 3.70 4,29 12598, 64726,
1115 128 146 42 0.59 3,70 4,29 12598, 64726,
1117 128 145 42 0,59 3,70 4,29 12511, 64283,
1119 128 146 42 0.59 3.70 4,29 12598, 64726,
1121 128 147 42 0,57 3.70 &,27 12684, 65170,
1123 128 146 42 0,57 3,70 4,27 12598, 64726,
, 1125 128 147 42 0.57 3.70 4,27 12684, 65170,
Bl | 1127 128 148 42 0.57 3.70 4,27 12770, 65613,
b | 1129 128 147 42 0,57 3.70 4,27 12684, 65170,
o 1131 128 148 42 0.57 3.70 4,27 12770, 65613,
1133 128 149 42 0.57 3.70 4,27 12856, 66056,
1135 128 149 42 0,57 3.70 4,27 12856. 66056,
1137 128 151 43 0,57 3.70 &,27 13029, 66943,
1139 128 151 43 0,57 3.70 4,27 13029, 66943,
1141 128 152 43 0,57 3.70 4,27 13115, 67386,
1143 128 152 43 0.57 3.70 4,27 13115, 67386,
1145 128 151 43 0,57 3.70 4,27 13029, 66943,
1147 128 152 43 0,57 3,70 4,27 13115, 67386,
1149 128 153 43 0.57 3.70 &,27 13202, 67830,
1151 128 153 43 0,57 3.70 4,27 13202, 67830, el
1153 128 160 43 0,57 3.70 4,27 13806, 70933, Sk
1155 128 152 43 0.57 3,70 &,27 13115, 67386, ‘
1157 128 154 43 0,57 3.70 4,27 13288, 68273,
1159 128 154 43 0.57 3.70 &,27 13288, 68273,
1201 128 154 43 0,57 3,70 4,27 13288, 68273,
1203 128 155 43 0,57 3.70 4,27 13374, 68716,
1205 128 154 44 0,57 3,70 4,27 13288, 68273,
1207 128 152 44 0,57 3.70 4,27 13115, 67386,
1209 128 153 44 0.57 3.70 4,27 13202, 67830, i

1211 128 153 44 0,64 3,80 4,44 13202, 67830,
. 1213 128 154 44 0.64 3,80 4,44 13288,  68273.
1215 1286 148 44 0,64 3,80 4. 44 12770, 65613, N
1217 128 152 44 0.64 3.80 4,44 13115, 67386, L
1219 128 152 44 0,64 3.80 4,44 13115, 67386,
1221 128 152 44 0,64 3,80 G.u4 13115, 67386, -~ 13
1223 128 152 44 0,64 3.80 4,44 13115, 67386, t1 ]
1225 128 152 44 0,64 3,80 G, u4 13115, 67386, L
1227 128 154 44 0,64 3.80 4,44 13288, 68273,
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TIME
1229
1231
1233
1235
1237
1239
1241
1243
1245
1247
1249
1251
1253
1255
1257
1259
1301
1303
1305
1307
1309
1311

1313

1314
1315
1216
1317
1318
1319
1320
1321

ATTN
RANGE
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128

PEAK VPR
HT TEMP
157 44
158 4y
160 4y
160 L1
161 44
157 4y
160 44
161 44
160 44
161 44
lel by
162 44
lel 4y
163 4y
162 by
162 44
162 L1
163 44
164 43
165 44
166 43
165 43
165 43
167 46
167 46
118 47
84 49
S0 49
36 49
28 49
25 49

SMP

FLO

0.64
0.64%
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64%
0.6
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64%
0.64
0.64
0.64
0,64
0,64
0.64
0.64%
0.64
0.64
0,64
0.64
0.64%

N/2

FLO

3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3,80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3,80
3.80
3.80
3,80
3.80
3,80
3.80
3,60
3.80
3,80

TOT

FLO

Y4l
4ol
"
“.““
444
4,44
Uo44
4 44
4,44
4,44
4o 44
b4y
4 44
4,44
4 44
4,44
4,44
4,4l
4,44
4,44
4,40
4,44
4,44
4,44
4,44
4, 44
4,44
4,44
4,44
4,44
4,44

MEAS
CONC
13547,
13633,
13806,
13806.
13892,
13547,
13806,
13892,
13806.
13892,
13892,
13978,
13892,
14064,
13978.
13978.
13978,
14064,
141851,
14237,
14323,
14237,
14237,
14410,
14410,
10182,
7248,
4314,
3106,
2416,
2157,

ACTUAL
CONC
69603,
70046,
70933,
70933,
71376,
69603,
70933,
T1376.
70933,
T1376.
71376,
71820,
71376,
72263,
71820,
T1820.
71820,
72263,
72706,
73150,
73593,
73150,
73150,
74036,
74036,
52313,
372“0.“
22167,
15960,
12413,
11083,




i TANK 273 TO 275 - 02/27/79

AMBIENT TEMP (DEG F)

FINISH TIME

i START TIME
l

TR

ATTN
| TIME RANGE
‘ - 11408 128
j 1412 128
i --11416 128

<1422 128
1424 128
1426 128
1428 128
1430 128
1432 128
1433 128
1434 128
1436 128
1438 128
1440 128
1442 128
1644 256
1446 256
1448 256
1450 256
1452 256
1454 256
1456 256
1458 256
1500 256
1502 256
1504 256
1506 256
1508 256
1510 256
1512 256
1514 256
1516 256
1518 256
1520 256
1522 256
1524 256
1526 256
1528 256
1530 256

1532 256
1534 256
1536 256
1538 256
1540 256

7.1%42 = 256
1544 256
1546 256
1548 256
1550 256

-, 1592 __.._256

TOT TIME (MINS)
BAR PRES (IN

HG)
PEAK VPR
HT TEMP
176 55
180 Se
181 Se
0 0
182 44
189 b4
188 44
188 4y
188 by
189 4y
189 43
191 43
192 43
192 43
193 43
97 43
97 by
97 by
297 by
98 4y
96 4y
99 43
98 43
98 43
99 43
100 44
99 43
99 by
100 43
100 43
100 43
100 43
101 43
101 43
101 43
102 43
102 43
101 43
101 43
101 43
101 43
101 43
102 43
102 43
102 43
102 43
105 43
102 43
102 “3
302 44

41
1422
1627

125
29,32

SMpP

FLO

0,64
0.64
0.64
0,64
V.64
0.64
0,64
0.64
0.64
0.64
0,64
0.64%
0,64
0.64
0.64
0.64
0,64
0.64
0.64
0.64
0.64
0.64
0.64%
0.64
0.64
0.64
0.64
0.64
0.64
0.64%
0.64
0.64
0.64%
0.64%
0.64
0.64
0.64
0.64
0.64
0.64%
0.64
0,64
0.64
0.64
0.64
0.64
0.64
0.64
0.64%
0.64

TANK VOL START (G6AL)
TANK vOoL FINISH (GAL)

FUEL TRANS (GAL)
FLOW RATE (GAL/MIN)
LIQ TEMP (DEG F)

N/2

FLO

3,80
3.80
3.80
3.80
3,80
3.80
3.80
3.80
3.80
3.80
3,80
3,80
3.80
3,80
3.80
3.80
3.80
3,80
3.80
3.80
3+80
3,80
3,80
3,80
3,80
3,80
3.80
3.80
3,80
3,80
3,80
3,80
3,80
3.80
3,80
3.80
3.80
3,80
3.80
3,80
3,80
3,80
3.80
3,80
3,80
3,80
3,80
3.80
3.80
3,80

48

T07

FLO

4,44
G444
4.44
4,44
.44
4.44
4,44
4.44
4.44
4,44
4,44
4o 44
4.44
444
4,44
4.44
4,44
4.44
4,44
4,44
4,44
4,44
4,44
4,44
4,44
Y44
4,44
4,44
.44
4,44
4,44
4,44
444
444
4.44
4,44
4.44
4,44
4,44
4,44
4,44
4,44
4,44
4,44
4,44
4,44
4,44
4,44

MEAS
CONC
15571,
15925,
16014,

0.
16102.
16722,
16633,
16633,
16633,
16722,
16722,
16898,
16987,
16987,
17075,
17164,
17164,
17164,
17164,
17341,
16987,
17516.
17341,
17341,
17518,
17695,
17518,
17518,
17695,
17695,
17695,
17695.
17872,
17872,
17872,
18049,
18049.
17872,
17872,
17872,
17872,
17872,
18049,
18049,
18049,
18049,
18579,
18049,
18049,
18049,

2200,
48956,
46756,

374,0

47

ACTUAL
CONC
81282,
83130,
83592,

0.
84053,
87286,
86824,
86824,
86824,
87286,
87286,
88210,
88672,
88672,
89134,
89595,
89595,
89595,
89595,
90519.
88672,
21443,
90519,
90519,
91443,
92366,
91443,
91443,
92366,
92366,
92366,
92366.
93290,
93290,
93290,
94214,
94214,
93290,
93290,
93290,
93290,
93290,
94214,
94214,
94214,
94214,
96985,
94214,
94214,
94214,
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ATTN PEAK VPR SMP  N/2  TOT MEAS
TIME RANGE HT TEMP FLO FLO FLO CONC
1554 256 102 43 0.64 3.80 4,44 18049,
1556 256 102 44 0,64 3,80 4,44  18049.
1558 256 102 44 0,64 3,80 4,44 18049,
1600 256 102 44 0,64 3,80 4,44 18049,
1602 256 100 44 0,64 3,80 u,44 17695,
1604 256 101 44 0.64 3,80 4,44 17872,
1606 256 102 45 0.64% 3.80 4,44 18049,
1608 256 103 45 0,64 3,80 u,u4% 18226,
1610 256 106 45 0.64 3,80 4,44 18756,
1612 256 106 45 0,64 3,80 4,44 18756,
i614 256 107 4C 0.64 3,80 4,44 18933,
1616 256 108 4€ 0.64 3.80 4,44 19110,
1618 256 109 46 0.64 3.80 W44 19287,
1620 256 110 46 0.64 3,80 4,44 19464,
1622 256 111 46 0.64 3,80 4,44 19641,
1624 256 112 46 0.64 3.80 4.44% 19818,
1626 256 117 46 0.64 3.80 4,44 20703,
1628 256 113 47 0,64 3,80 4,44 19995,
1630 256 99 49 0.64 3.80 4,44 17518,
1631 256 23 49 0,64 3,80 4,44 4070,
1632 256 18 49 0.64 3,80 4,44 3185,
1633 256 15 49 0,64 3,80 4,44 2654,
16346 256 15 49 0,64 3,80 4,44 2654,

Y
b
49
o s ettt s i i

ACTUAL
CONC
94214,
94214,
94214,
94214,
92366,
93290,
94214,
95137,
97908,
97908,
98832,
99756.

100679.

101603,

102527,

103450,

108069.

104374,

91443,
21244,

16626,
13855,
13855,
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