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NAEL GLUBRL ATMOSPHLRIC SAMFLING FROGRAM (GASF)
DATA FEPORT FOR TRFES VLOC10 ANL VLOO1Z

by J. L. Holdeman, Thcmas J. Dudzinski,
Marvirn W&, Tiet=zrmanp, arnd Ted W, Mylard

Lewis Tesearch Center

SUMMARY

Atucspheric trece constituents in the upper trcpcsphere
ard lowelr stratcsphere are keiny measzured as. part of the
Glcrtal Atmospheric Sampling FPrograr (GASP), wusing fully
autcmited air sampling systems cr board the NASE Cv-5¢0
research aircraft anl fcur commercial B-747 aircraft in
routine airline service,

Thie zepcit is the rninth c¢f a saeries of reports which
describee the data currently availatle rrom 3ASP, including
£iigut routes ard dates, instrumentaticn, data prccessing
procedures, and data tare srecifications, In-sity
measuretients ¢f atmespheric czene, carben monoxide, water
vapcr, and clouds, and related meteoroloyical and flight
infcrmaticn cttained during 69C flights ¢f «ircratt NE33IEFA
and N4711C frew January 3 thrcugh October 4, 13577 are
ceported. Yeasurements of czcne levels within the firse
class catin o: these aircraft are alsc reportea. These data
are ncw available from the Naticnal Climatic Center,
dsneville, NC, 28801, In additicn to <the GASF data,
tropopause fressures  obtained from time and stace
irtetpclaticn c¢f National Metecrclcegical Center {NMC)
archived data for the dates cof the flights are included.

INTRECCUCT ION

This report anncunces the availability of atmospheric
trace constituent data obtained during 33¢ tlights ot the
GASP-equipped E-747SF NE33PA frem Janwary 21, 1¢77 througa
Octcber 4, 1977 and 354 £lights of E-747 N4711U frem Jaruary
3, 1977 throuqh September 22, 1377.

The cbjectives oi the NASa Glcbtal Atmospheric Sampling
Ercgram are to provide paseline data of selected atmespheric
constituents in the upper trcpcsphere and lowar stratosphere
and to document and analyze these data to 1) provide a
better understanding of the dynamics of the atmosthere in
the regicn where commercial aircraft fly, and 2) gprevide
initial wvalue btcundary conditions fot 4atmospheric models
being used tc assess potential adverse effacts trom aircratt




exhiust emissions on the natural atmosphera,

The GASE frcgram began in 1972 with a feasitility study

- ¢f the comcept of using ccraercial airliners in routirne

sarvice to optain atmospheric ‘data. Since then, this
program has prejressed from design and acquisition of
hardware to coliecting ylobal data on a daily bkasis (refs.
1~6). Pully autcmated GASP systems have bheel opezated on a
United Airlines B-747, two Pan American. World Airways
E-747vs, a Qantas Airways of Australia B~747, and the NASA
CV-99C research aircrafe. The GASF systea design, the
measurement instiuments, the cn-board computer for automatic
centrel and data management, and systan maintenance
procedures are descrived in references 7 and 8. Analyses of
GAST data are reported in references 9-17. ;

In addicicn ¢to the ambient atmospheric -constituernt
measyrements,. GASP beyan, in March 1977, tc make
measurements of cabin czone levels on aircraft NS33PA and
N§7118, These aircraft ate providiny simultaneous
measuredents of cabin and amnkient czcne on flights c¢f
varying Juraticn, ani at different fiight levals,
gecyrarhical locations, and seasons. Based on Occupaticnal
Safety ano Health hdministraticn (0SHA) ozone standards, and
analysis of the available data ({includiny GASP ambtient czone
mcasurement (retfs, 15 and 18) and simultaneous cakin and
apbient ozone measurements trch selected GASP flights (ref.
17)), the Federal Aviation Administration (FAA) has issued a
Notice of Propcsed Fulemaking (NERM) regarding acceptable
levels cf ozcne in aircraft cabins (ref, 19)...

This report is the ninth in a series of repcrts to

anncunce the availability of GASP data rrom the National.

Climatic Center, Asheville, North Carolina, 28801. TLata for

¥arch 1975 through December 1976 are archived on tapes .

YLOCO1-vL00Q8 (refs.. 20-26}. Centinuous record data
obtained ¢n Pan 2m's Fiftieth Anniversary around-the-wcrld-
via-the-poles flight cn October 28-31, 1977 are archived on
tape VLCOOS (ref. 27). For each of these tapes, the tine
periods covered, and the GASP aircraft from which data are
archived are identified in table I. Data obtained by Par Am
N533PA from January 21-October 4, 1977 are archived cn tagre
VLCO01C, and data obtained by United N4711U from January 3=
September 20, 1977 are archived on tape VL0012,

DATA ACCUISITION

For each GASP flight, data acquisition begins on ascent
thrcugh the 6 km altitude flight 1level, and terminates cn
descent through € kme A complete GASP sampling cycle is €0
sinutes, divided into 12 tive minute sampling segments,
Puring alternate secgments (at 10 wminute intervals), air
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sasple  data arc¢ recorded for all instruments. Puring the
interveéning seqgments the system is in one of six different
c¢alibration cycles to allcw for in~flight checks on
instrument operation (i¢ requiredy. Whenever any
calibraticn cycle is not needed for a given instrumeny, that
instrument acquires air sample data during the segment, FPer
normal GASP sarpling a8 16 seccnd recording is made at the
end of each five minute sampling segment.

Cassette tapes, on which the data are recorded onboard
the aircraft in serial format, are transcriked to
computer-compatiktle form for data reduction. At this stage,
labcratery instrument calibration information required fer
data processing is included, redundant and non-usable data
are renoved, and the data are re~transcribed to final fornm
and units. On the GASP archive tapes, the data are grouped
by -aircraft and identified by flights with the airfpcrts ef.
departure and arrival designated by the standard
three-letter airport code (ref. 28). Detailed specifi-
cations and formats for the GASP data are given in Appendix
A. Data for each flignt begins with an PLHT reccrd (table
A-I) to provide flight identification information. This
record is followed by a series ¢f DATA rec:i..s (taktle E-1I1},
one for each reccrding made during the flight, sSummary
tabulaticns for tapes VL0010 and VLOO12 showing the rcute,
date, numker of DATA records, and ccnstituent data available
for each fligyht are given in tables II and III.

Vit

MEASUREMENTS Ob .

For each in-situ constituent measurement, an instrument
ID number is given in the FLHT record for each flight for
which constituent data are available; otherwise, IL = ty¢,
In. addition, each measurement has an associated TAG in each
DATA record. If TAG = 'M', data are not available for that
reccrd, and the data field has been set equal to zero.

Qzone

Ozone measurements are made using an wultraviolet
absorpticn oz¢ne photometer (ref. 29)« The concentration of
atmospheric ozone is determined by measuring the aifference
in intensity of an ultraviolet light beam which alternately
passes through the sample gas and ah ozone-free =zero gas
(generated within the instrument). The instrument cutput is
digital, and the register is up-dated at the end of each 20
secend measuring cycle, The range of this instrument is
from 3 to 20,000 ppbtv (parts per billion by volume), with a
sensitivity of 3 ppbv, Data from flight tests of the
instrument are given in reference 3.




.. Prict to Pebruary 1977, GASP ozone instruuments were
. checkad (cver the range 0 to 1000 ppbv) against an ozone
generator which wvas calibrated at 1000 ppbv by the one
percent neutral ftuffered potassium icdide (KI) methcd (ref.
30). Based on the average of these KI calibrations the GASP
ozona instruments read the corréct ozone concentrations ct
an air sample at 1 atmosphere pressure and 25 degrees C when
the span is set at 58200.

Recent latoratcry studies comparihg ozone mweasurement
techniques (refs. 31 and references therein) have reported
that the KI method may actually give ozone levels which are
froe 10 to 30 percent high depending on the details of the
procedure used. Pecause of this uncertainty of ¢the KI
procedure as a standard for ozone measurements, GASP ozone
instruments are now calibrated by comparison with a
commercial U. V. jphotometer . maintained at Lewis . as a
transfer standard. This transfer standard is pericdically
(about every 6 menths) calibrated against the Jet EFropulsion
Labcratcry 5 meter path length U, Vv, photometer (ref. 31).
With the span setting of the transfer standard and the GASP
ozone instruments set at 582CC, the JPL calibratious
indicate that the GASP data are 9 percent high. To date
these span settings have not been readjusted.

In-flight mcnitoring of the ozcne instrument includes
measurement of the instrument =zerc by flowing the sample
through a charccal filter external to the instrument, aund
neasurenent of the electromnic span. setting and ccntrol
frequencies, The instrument ie nct calibrated in-flight
with an ozone calibration gas due to the difficulty of
generating a precisely kncwh ozone concentration in the
flight system. Feriodic checks for calibration ccnsistency
are performed in the labcratery.

Ambient ozone measurement. The air  samgle is
pressurized to  nominally 100 kPa (1 atnm) prior to
measurement of the ozone 1level. The ozone readings are
corrected for drift of the instrument 2zerc by subtracting
the wmost current zero~level reading. To account for
differences in regulated pressure betweeén GASP systems, and
to account for variations in the air sample temperature and
pressure during flight, the zerc-corrected ozone levels are
norpalized to standard atmospheric pressure and to a
temperature cf 25 degrees C., Data are not reported if the
rressure of the sample entering the ozone instrument is less
than aircraft catin pressure.

The destruction of otone in the
tetrafluoroethylene (TFE) sample lines from the inlet probe
to the instrument, and in the IFE~ccated diaphrags pump is
periodically measured on board the aircraft under conditicns
simulating ofperaticn in flight. The ozone mixing ratio at
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the probe inler (03, in pphkv) 18 ecxpressed in terws of the
measured czore rixing ratio (c3e, it rrbv) as

03 = {l+a)C3p (1)

with the constant 'a' determined by a regression analysis on-.

the apprcrriate destructicn test  data. Por the data
reported on tapes VLCC10 and VLC012, the ozone destruction
coryrections were made using (1+a) = 1.C28 and (1+a) = 1.0u4
resrectively. The uncertairnty in these aprroximations is +
2 percent. The destruction constants used are given in the
FLHT reccrd for each flight (see takle A-1).

In previcus repcrts a mcre cerplicateil form of equation
(1) wvas repcrted (refs. 21-26) which accounted separately
for des+tructicr of ozone by thernmal and wall effects (refs.
32-34) .. Although th2 percentage of the inccting czorne
destroyed ¢ty vall effects decreases «xith increasing
concentrations, the percentage cf the incosing ozohe
destroyed by the thermal mechanisr increases with increasing
concentration. Since both mechanisms  are likely
contributing to the system destruction, it is not surprising
that ¢the destructicn data are approximated well with a

linear trelationship which gives a constant percentage

destructicn.

As mentiored above, reported ozone levels have been
corrected for drift of the instrument zero, for differences
in the densities between the sampling and latoratory
conditicns, and for ozone destrfuction in the sample lines
and pump. Zerc level data agpprear in cal cycle 1 and are
identified by a '2' tag. The density ratio factor is giveén
By RHOR in. the DATA records. Ozcne data values reported
have been calculated as follows:

03 = (1+a)* (RHOR)* (C3r - C32) (2)

where
03z is the most current zero
03r is the peasured (unccrrected) ozone mixing ratio
RHOR is the density correction
{(1+a) is the destruction correcticn (see Eq. (1)}.

Thtee czone data values are reported in the DATA
records (see table A-~II). The reading at the time the
recording is made is 03. The mean ozone level for the 1:8
secends preceding the recording 4is O03A, and the standard
deviation of the wmeasured czone levels for that period |is
035. BRecause for scme DATA recoxds €3 is available, but 032
and/or C€3S are not, all three values are tagged separately.
Note that during continucus recordings (MODE.= 10, or
TYPE = ‘1%, or TYPE = VCY) C3A =2 038 = ¢ and their
respective tags are set egual tc 'Me.
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cabin ozg Bgagyresent. For the GASP measurement of

cakin ozene, the air is drawn from a 0.62 cm diameter port,

lccated akout 1,5 m above the floor on the wall of the

staircase to the upper deck in the first class catin. This

port is ekxtended about .62 cm frem the wall surface %o

minimize drawing air from along the wall. About 6 a ¢f (.62

ce diameter TFE~coated tubing is used betweéen this rort and.
the analyzer.

Cakin ozone data are processed in a manner directly
analogous to that used for the ambient ozone levels, That
is,. cabin ozone levels (033, in ppbtv) are calculated as
follows:

033= (CCENS) *(033r~0332) 3)

whére
033z is the posti current zerc
033r is the measured (uncorrected) ozonhé mixinhg ratic
CDENS i3 the density correction., Agsumed air saaple
temperature=15 deg C at cabin .pressure,

Zero level data appear in cal cycle 1, and are identified by
a '2' tag. The density ratio factor, CDENS, is given ifi.the
DATA retcrds for each observation, so that <the raw data
readings can ke extracteu and alterrnate processing schemes
epployed at the analysts' option.

From the teginning cf the N533PA cabin . ozone
méasurements cn April .3, 1977, until the imstallation of a
chagcoal filter systen on August 6, 1977,
high-temperature (15th ccapréssoxr stage) bleed vas used
intermittently fer cabin air as a technique to réduce ozone
levels. For data obtained. after May 12th, signals are
availakle in the GASP DATA xecords (BLDGND and BIDFLT, se¢e
table A-II) which indicate the use of high-temperature bleed
as .follouss

a) If BLDFLT > BLDGND, and BLDFLT £ 73,.and BLBGND < 73,
15th stage bleed is on.

by If BLDPLT < BLDGND, o BLLCFLT > 73, or. BLDGND 2 73,
15th stage Lleed is off.

These fields are relevant only fcr aircraft N533BA, and only
for data obtained after nay 1ith. Although 15th stage bleed
vas used occasionally prior tc that date its use was not
coded into the GASP data.

Carbon Monoxide

The carben-moncxide Mmeasgsurement is wmade wuwith an




infra-red abscrption analyzer using dyal  isoteps
fludrescence. in the dual isotope fluorescence technique,
alternating fulses of IR radiaticn spectra from a single
soyrce ate produced that are an exact wpatch of the
vitrational-rotational absorpticn .bands of Ctacie and
¢13¢se, These two IE radiaticn spectra are passed through a
single air-sample chamber, The CC present in the air
sample (98.9% of all naturally occuring carbon-moncxide is
C12016) will aksort the C120%¢ radiation but not the C1301e
radiation. Thus the C13016 radiation pulse is a teference
ayainst which the absorpticn cf Ct20t¢ carn be measured.
hfter rassing through the air-sample chamber, the
alternating radiation pulses are ccnverted ¢o @lectrical
sigrals by a sciid-state IR detectcr. BKatio compatrison of
the two egignal levels yields a voltage correspcnding t¢ the
CO concentration in the air sarngile,

The air samfple, pressurized to 100 kPa (1 atm)  passes
thrcugh a dessicant cartridge to remove water vapcer, ard
through a particulate filter before admission to the
aif-sample chamter. Inlet pressure and temperature are
heasured to permit correctiors fcr density etfects. Data
are normalized to standard actmospheric pressure and to a
temperature of 25 degrees C. The analyzer zeéero-output. level
is monitored at 20 minute. intervals by diverting the air
sample thtough a heated, hogcalite scrubber to remove all
traces cf Co from the air sample. Carton~mcncxide
concentraticns are corrected fer zero drift by subtracting
the most curfent zero-ouxput level as discussed belcw. The
eléctronic gain cf the analy2zer is mcnitored once per hour.

Qutput of the aralyzer is a linear 0 to 5V LC signal
corresgonding tc the CO level of the air samfle..
Sensitivity, adjusted during calibration, is 250 ppbv per
volt.. limit of detectability is.20 ppbv., .Because a. change
in analyzer. ambtient temperature causes.a zéro shift, and
because the data syrtem cannot accept a negative voltage,
the zero-output level is set at 2V DC. Full scale cutput
thus correspcpds to 750 ppbv,

The analyzers are calibrated with CO in nitrogen gas
mixtures obtained frow the National Bureau c¢f Standards.
The CO content cf these nmixtures is accurately known so as
tc serve as KBS Standard Reference Materials. The lcwest.
concentraticn c¢f CO obtainable as an NBS/SRM is about 10
ppmv. Therefore, a precision flow blender is used tc diluyte
this mixture with proportionate amounts of CO~free nitrogen
tc cbtain sample tlows in the range of 100 ppbv to 900 gpbv,
Cdlibrations using the diluted NBS/SRM are estimated to te
accurate to witkhin + 2 percent,

Early in the G2SP precgram, calibrations were also
performed with nitrogen cylinders whose CO content was
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deternined frem a comparidon with an NBS/SRM calitration.
The use¢ of these span gases for calibraticn has been
discontinued because of the varijability of the €O level over
a period of tige.

Each analyzer is calibrated prior ¢o its installation
¢n an aircraft, A ckeck cn this calibration is performad
upon 4its removal to determine any change in sensitivicy.
Uncértainty of +the CO measurement is the result of
cablibration etrors, change in sensitavity tetueen
calibrations, and ratdom fluctuaticn of the output signal,
For the data repcrted herein, the measurement err¢r ranges
from ¢ 4 to # 10 percent of reading due to calibraticn error
and sensitivity change. The.standard error due tc¢ rahdom
fluctyation of the output signal is # 14 ppbv.

Carbten - morcxide data are processed according to the

following:
CO = .Z5(KHOR) {COV~COZ) )
whers
COz is the mcst current zere (mv)
COv .is the local CO voltage (mv)

RHOE is the dernsity correcticn

Duting the coudrse of each flight, the CO zero level. pay
vary appteciably. Because <the data reduction always uses
the ‘'mcst cufrentt values available, and new CO2's are
obtained at nominally 20 nminute intervals, €Oz variations
can. introduce errors in the repcrted CO mixing ratios. Poz
example, if the true CO a@mixing ratio is constant, a
difference of 100 mv in two ccnsecutive- zeros would result
ip an ercor ¢f up to 25 ppbv in the reported CO level. 1Tc
assist in identifying data which. may have a significant
errcr due to zero level variation, any CO0z reading which
differs from the previous zerc by more than 100 nv has had.
the normal.*2¢ rag replaced with a ¢*C* tag, CO data
readings that cccur between 2 zercs that differ by more than
200 mv have Lkeen edited.out.

Three carbcn monoxide data values are reported in the
DATA records (sce table A-II). The reading at the time the
recording is made is CO. The mean carbon monoxide level for
the 128 seconds preceding the recording is COA, and the
standard deviaticn. of tlhe nmeasured carbon zonoxide levels
for that period is COSD. Because for some DATA records CO
is available, but COA and/or COSD are not, all three values
are tagged separately. Note that during ccntinuous
recordings (MODE = 10, or TYPE = SLY, or TYEE = Q).
COA = COSD = € and their respective tags are set €qual to
tne,
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Water vagcr

Ateospheric water vapor is measured with ap aluninum
oxide dew-frost point hygrometer (ref. 35 . The sensing
€lament consists of a small strip of aluaipum which is
anodized ¢to prcvide a porous oxide layer. A very thin
coating of gcld is evaporated over this structute, The
alupinus base and the gold layer form the two electrodes of
a capacitor whose impedance varies with the amount ¢f water
adscrbed on the porous surface.

This instrupent provides dew-frcst point temperatures
(DFPT) from ~11C degrees ¢ tc €40 degrees C for air sample
temporatures from -65 deygrees ¢ to ¢40 degrees C. The air
tenperature is oaseasured with a thermistor dounted on the
sensor probe, The sensors are calitrated Lty the

- manufacturezr, with a gpecified DPPT accuracy of * 3 deqrees

C for -110 degrees C £ DFPT £ -60 deqgrees C and 0 2 degrees
C for ~60 degrees C < DFPT < +40 degrees C,.

The sensors are vre-calitrated in an envircnmental
chamber at NASA-lewis prior tc¢ installation on the alrcraft.
Calibration gas is provided by tlending room air (DEPT = 1C
degrees C), lakcratory service air (DFPT = =40 degrees C),
and 1iquid nitrcgen boil-off (CFFT = -7) degrees C). The
calibraticn is performad by comparing the alumiaum oxide
sensor output with the dew-frost pcint temperature geasured
by a cocled-mirror hygrometer. Pecause the sensor outgut
varies with air-samgle temperature, calibration is pertormed
at room temperature, -20 degrees C and -40 degrees C. Ugen
removal from the aircraft, senscrs are re-caiibrated again
at room temperature. Data are used only if the
recalirrations are within the limits specified above.

The water vapor sensor is mounted in a de~iced airscoop
cf the type used on B-747 aircraft for measurement of
outside air temgperature., The mcunting of the sensor and <che
thermistor within the scoop is similar to that of the “p=-57
Air Sampler® described in reference 36. GASP flight test
data using this mounting are reported in reference 3,
Because the scocp mount results in measurement at stagnaticn
conditione, the water vapcer-pressure calculated from the
indicated DFPT is corrected by the ratio of static tc total
pressure, and then used to calculate the ambient water-vapor
nixing ratio (in parts per wmillion ty weight, ppomw) and the
ambient air dew-frost point.

Laboratory tests on the aluminus oxide hygrometer have
shcwn several serious deficiencies which must be considered
in evaluating the flight data. In these tests the resgoanse
of . the aluminum oxide hygrometer was compared to two
cooled=-nirror hygrometers; an aircraft-type undergoing
response testing with the aluminum oxide hygrometer, and the




labcratory standard cooled-pirrcr hygrometer mentioned
previously. The DFPT readings of the two cooled-mirrer
hygrometers generally agreed to within 1 degree C. Their
response was faster than the response of the aluminum cxide
hygrometer ty akcut a factor cf 10, thus the cooled-mirror
hygrometer data vere used as actual dew-frcst gpeint
temperdture.

Bespensg ¢ step chapge in sensor temperature ag
constant DFPI. As nmentioned in a previous paragrafh, the
indicated DFPT ics dependent on the equilibrium air-sample
temjerature. This effect is included in the data reducticn
thrcuyh the use c¢f temparature degendent calibration curves.
In additicn, however, the sensor has been found tc have a
transient respense to changes in ambient temperature at
constant DFFT (see rcf. 3). This response is dependent cn
both the magnitude ¢f the temperature charje, and the rate
of change, In response to a decrcase in temperature cf 20
degrees C at the rate of 2 degrees C/min, the indicated DFET
decreased during the temperature transient to less than the
actual DFPT, and then slowly increased tovard the true value
with a time ccnstant of approximately an hour. Thus a
decreasing ambient temperature at ccnstant dev-frcst fpoint
will result in indicated DFPT valueg which are too low, and
conversely increasing ambient temperature at constant
dew~frost rpoint will result in indicated DFPT values which
are tco high.

Response to step change in DFET at constant senscr
temperature. The timz constant {to achieve 63 percent of a
step change in TCFPT) of the alusinum oxide hygrometer was
fecund to vary from 8 to 30 mirnutes depending om the
equilibrium air-sample temperature and the magnitude and
directicn of thke step change in DFPT, In going tfrom
wet-to~dry conditions, the indicated DFPT was higher than
the actual DFPT, and conversely, in going frcm dry-to-wet
the indicated DFPT was lower than the actual DFPT.

Sensor respense during simulated climbout. The nmost
severe gradients in ambient teafperature and water vapor are
enccuntered as the aircraft clisbs to cruise altitude, with
ambient temperature and DPET both decreasing. The response
characteristics described in the preceding paragraphs
suggest that the aluminum oxide hygrometer would indicate
too high a DFPT in response toc the decreasing humidity, but
would indicate tco low a DFPT in response to the decreasing
tepperature, Thus the possibility exists for compensating
effects.

Response fcllowing saturation. The recovery of the
gsensor from saturated conditions, as would be encountered
with the passaqge of the aircraft through clouds, was found
to be very slow, Laboratory test data showed that, after
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thaving tLteen subjected to saturated conditions for 40
ninutee, the aluminum oxide hygrometér corntinued tec indicate
saturaticn for arn additional 30 pinutes after the air was o
lcnger saturated. TLe test was terminated at this time, and
r.o data are available for the time required for the alurinum
cxide hygrometer readiny to preturn to the true DFEPI. This
slow rcspense characteristic is apparent in  the flight data
also vhenever prclonqed saturaticn is indicated,

bBecause of the necessity c¢: interpreting the water
vapel uweasurenents in terms of the responsc characteristics
icscribed above, and in relation to other measurements,
water vapor Jata are reported cnly for ftlijhts for which
4ata for at least ore other constituent are also availatble,
on the tape, water vapor data are rerorted as both dew-~froase
pcint temperature (DFPTA) and water vapor wmixiny ratio
{WVXEAR) in the DATX recotds (see takle A~1I).  Whenever the-
indicated dew~frcsc point temgerature is equal to the static
air temperature, DFTRGA = *5¢, as a tlag to the tact that
saturated conditions were enccuntered.
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Cloud Detector and Light Scatteriny Particles

Flight test experience with the light-scattering
particle counters irncluded in the GASP systeas (see ref. 3)
has indicated that flight - threugk clouds results in a
significantly greater count of the largest size particles (D
> 3 micrometers) than is obtained in clear air. A simple
cloud detector is thus availatle by observing the ccunting
rate ¢f the largest size rfarticles. This signal 1is
wcnitored for 256 seconds pricr to each data recorditg. The
timeé (in seccnds) during which thé cloud rate, CLCRT, is
greater than a preset level, CLDHI, is interpreted as time
in clouds (CLSEC; see table A~II), The CLDHI 1level was
frograsmed on board the United airliner based c¢n visual
observaticn of a 1light haze, and corresponds to a local
particle depsity (for D > 3 npicrometers) of €6,000
rarticles/cubic meter. If CLSEC > €, CLTAG = *C!, 1If cloud
data are not available, CLTAG = 'M',

The numter ¢f <cloud enccunters (CLAYR; see tatle A-II)
is also available. whenever clouds are detected (CLDRT >
CLDHI), this is interpreted as a corntinuous encounter until
clovd-free air is detected. This determinaticn requires a
seccnd preset level, CLDLO. If 4 is the number of times
that the clcud rate crosses CLDHI and CLDLO (or CLDLO and
CLDHI) in succession, then CLAYR = (a+1)/2. For the data
repcrted herein CLDLC was set at CLLCHI/ S,

Except for clouds, data from the 1light scattering

particle counters have not been repcrted previously due to a
tathar 1large uncertainty in the total particle count
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resulting from ncnuniform illuminaticn of the sample volume,
and high ncise~to-signal cratice c¢n channels neasuring
particles less than 1.4 microns in diameter. Hcwever, in
response to reqguests, and as a supplenment to the
time~in~-clouds data, measuyred particle densities, in
particlessantient cubic weter, are reported for
particles > .45, » 1.4, and > 3 microns in diaseter. The
latter channel is the one uged by the cloud detector,
although <the r[particle densities are obtained ocver a €0
sscond .sampling pericd, whereas the sanmpling time fcr tha
cloyd detection is 256 seconds,

The particle density data reported are subject <o
variations betwecen instruments due to dafferences in
illumination of the sample voclune, Our preliminary
indication is that the resultant difference in magnitude may
be on the order of ¢ 1,2 cycle (X c¢x / by a factor of 3).
A detailed mapping of the sample volume 1light fie€ld has not
heen made tor any of the instruments flown on GASP E~-T747's
nor hag any attempt been wmade tc correct or normalize the
data. It should also be noted that the minimum detectable
particle density is approximately 30 particles/ambient cubic
neter,

particle density aad clcud data are reported when

available in the DRTA record for each sampling period..

There are no calibration cycles for this instrument, sc all
CYCLES are . data. Since a pre-reccrding sampling period is
required for these measurements, data do not agppear fcr
continucus recordings (MODE = 10, or TYPE = ‘L%), ¥or all
flights in which particle or cloud data are repcrted, the
instrument ID aumber is given in the FLHT records, cthervise
BPCSID = PCEID = 'Mt,

1]

Filter samfles

Atmospheric concentration data for sulfates, nitrates,
chlorides, and fluorides are provided by exposure and
subsequent laboratcry analysies cf filter samples. Filter
expcsures are pregrammed to cccur at altitudes greater than
9.6 kilometers on the first flight of every third calendar
day, prcvided that an unexposed filter is available.
Filters are norrally exposed for twc hours, although shorter
expcesures may occur if the aircraft descends to an altitude
less than 9.6 kilometers before two hours have elapsed.

Filter data are included in the FLHT record (table A-I)
for each flight. If an exposure occurs (FILEX = 'T'}, and
if data from the laboratory analysis are available (FDATA =
*1%), the date, time, altitude, and position for the
beginning and erd of the expcsure period, the type of
filter, and the constitutent data are reported. The data
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ttom the labocatory analyeis (in amicroyramss/filter) are
divided ty the integrated filter flcw rate (in amhient cubic
netcrs), and data are reported as picrograms/cubic ascter,

Multi-filtcr appagagus. The wulti-filter ajpatatus is
an enclesed slide mechanism waich accommcdates 31 filter
pagazine containing eight individual fileer holders. Filter
inseriion, retraction, and advancewment are autchatic upon
ccomand from the 3ASP system control unit., Airflcw for the
apparatus is suprlied frow an external prehe (25 mm
diameter) and expanded in the samplirng duct (€7 nam
diameter).

Filter Lreraratione. All filter cxposures tor which
data have been reported to date were made using IEC-1478
filter paper. This 4s a ‘lov .resistance, cellulcse tyfe
raterial made frem second cut ceoctten lincers with cotton
scrim backing for added strength. This paper was specially
desiyned for high altitude air =cagpling and thus teatures
lcw pressure drop, nigh flow rate, and gocd retenticn for
small airkcrne parcicles. This parer is impreynated with
dibutoxyecthylphthalate during manufacture to imgrove
collecticn efficiency,

Pricr to wuse, this paper must be washed to remove
residual amounts of water solutle contaminants (ref. 37).
Semi-automatic washiny apparatus ic available to process up
to 25 filters at one time. An auxiliary tray is lcaded with
indfvidual filters each sandwicksd between stainless steel
support screens. The washing procedure is essentially as
follows:

a) Immerse filters in carbonate Lbuffer solution (0.024M
sodiup carbenate and 0.030M socdium bicarbonate) and soak
for 5-10 minutes.

by Rinse in deionized water about 3 times.

¢y Immerse in 0.1M acetic acid sclution and soak for 3-5
ainutes.

d) Rinse in deicnized water abcut 3 times,

€) Wash filter group at least 4 times in automatic~-cycling
vasher systen using deionized water saturated with
dibutoxyethylphthalate.

£) Dry ih washer chamber . with clear filtered air warmed to
36-40 degrees C.

g) Place filters in dessicator and vacuum dry overnight.

Samples from each vash group are analyzed for backgrecund
levels of contamination to verify the washing prccedure.

Upon acceptance, the group cf filters is transferred to
a clean roonm fcr filter holder assembly and sealing. The
filter holder assemblies aré sealed in ultra-clean
polyethylene bags to prevent cchtasmination during shipping

13
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and handling, After filter expe¢sute and removal from. the
alrecrast, each ragazine is re~tagged and carcfully
re~packaged fcr return shipoment and analysis.

Filter apalysis. Prior to analysis, each filter is cut
into four equal sequents for separate constituent analysis,
if necessary, and fcr comparative. repeat analyses. Sulfate,
nitrate, chloride, and flucride ion corcentraticns are
determined by don chromatcygraphye. The basics c¢f this
analysis technique arc described i1 referencesg 18-40. This
procedure requires wetting a filter segment with 10 nl cf
cartonate Lufter (C.0024M gcdium carbonate; and O0,C03M
sodium bicarbonate) as the extracting soluticn., A& 0.5 ml
sample is injected into the jon chrcematograph flce systen,
which includes a carbonate e¢luent  background, an anion
separator ~column, & suppressor column for anicn ccnversicn
to its acid form, and a conductivity detector.

The instrument is calibrated using solutions with known
concentrations c¢f the various anicns in the extractant:
Calculaticns of the anicn ccpcentration are pade Ly
ccmparing the ccenstituent peak heights from the samgle
chremategrans to those cbtained with the standard
calibrating solution. The fluoride ion identification is
still tentative. Further verificaticn is necessary because
the possibility of an interferring agent has nct been
completely elimirated.

The net amcunt of any constituent on a filter was
deduced by subtracting an average background level
determined frcm several reference filter blanks which were
removed from unexposed filter holder assenstlies. The
background levels in picrogranms per filter were
approximately 1.$ for sulfate, 7.7 for nitrate, 3.3 for
chleride, and 3.3 for fluoride. No cther adjustment for any
contaminaticn due to handling and shipping was made. A
summary of the filter data on tape VL0012 is provided in
takle IV, .o

FLIGHT AND METECROLOGICAL DATA

In additioir to the air sample mecasurements, aircraft
flight dJdata are obtained with each data recording to
precisely descrite conditicns when the data are acquired.
Aircraft positicn, heading, and the computed wind sgpeed and
directicn are ottiained fronm the inertial navigation
system (INS). Altitude, air speed, and static air
temperature are ccllected frcp the central air data
computer (CALDC) in the aircraft. Date and time are provided
by a =separate GASP clock-calendar unit. The above
parameters are cbtained once per DATA recotd. The vertical
accéleraticn cof the aircraft is obtained from the aircraft
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flight recording system at the rate of 8 per second which
provides 32 data points for each DATA record. The formats
and ypnits for these data are given in table A-~1I.

The prograrmmiry for the GASP gystems initiates a
continucus recording whsnever the vertical acceleraticn of
the ajrcraft exceeds preset limits. This reccrding then
continues until the acceleraticn has remained within limits
for one minute. These limits are curreatly set at C.6 and
1,2 G's to correspend to “"light-tvc-moderate”" turtulence,
Continucus recordings triggered by an dcceleraticn limit age
identified Lty TYPE = *L*, and the number of times (out of
32) that the acceleration has exceeded the limits is givern
by NE (see takle A-II). Fcr any flight during which one or
more limit recordings occurred, LIMCHK = 'TY in the FLHT
.reccrd for that flight (see table A~I).

For each [ATA record, the date, time, latitude, ard
longitude have been used to calculate the solar elevaticr
angle (ref., 41y, This is dcsignated as ZEW in tatle A-I1..
Note that -50 deg < ZEN < +90 deg, where ZEK = +90 deg 1if
the sun is directly overhead. Tne flight altitude is used
to determine the solar elevaticn angle at .sunrise and
sunset; and day and night observations are identified by
SUNTAG = ¢ ¢ and 'N!' respectively. If GMT is not available
for a. given record (GMTTAG = K'), SUNTAG = t¥MY, and
2EN = 00

The primary purpose of the flight and nmeteorological
data is to frovide supgporting information for the
constituent measurements. However, these data, particularly
the wind and temperature measurements, way be of interest
even where constituent data are not available, and therefore
are reported for all GASP flights.

TROPOPAUSE .PRESSURE DATA

The Naticnal Meteorological Center (NMC) is presently
waintaining a likrary of gridded meteorological data fields.,
Among these are tropopause pressures, available on a twice
daily kasis (00CC and 1200 GMT), gridded into a 37 by 144
array for each hemisphere. (2.5 degree intervals in both
latitude and longitude).

The tropcpause rpressure ccrrespcending to each GASP data
lccation is ottained by time and space interpolaticn from
the NMC arrays. These pressures and the cotrresgonding
geopotential heights for the standard atmosphere are
included in the GASP DATA 1ecords (TRPRMB and TRPRHM in
table A-II). PFor normal interpolations (within a 12 hour
interval) TPTAG = ¢ ¢, If hovever, NMC data are missing fcr
one reporting period such that the interpolation must bhe
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performed within a 24 hour interval, TPTAG = 11¢, If NNC
data are wmissing for two or wmore consecutive reforting
periods the time interpolation is not performed. 1In this
case if the time of the GASP data point is within =ix  hcurs
of an NMC reposting period for which data are availatle, the
space interpolated values at that vyeporting fperiod are
returned and IPTIAG = *'E', but if the time of the GASP data
point is not within € hours cf an NMC reporting rfpericd fecr
which data are available, TKPEMB = ‘IEPKHM = 0, and TPTAG =
*M*, Fcr GASF records in which the observation time is not
available, 12CC GMT has been assumed for trcpopause
interpolation, and TPIrAG = T, Whenever trcpopause
pressure values are available, DELF = THPRML - EAMB, and
DELHGT = ALTMAV - TFPRHM are also reported,

. Tropcpaus< pregsures in.the N¥MC 2~hemispandre arrays are
determined Ly weans of the Flattery global analysis method
(ref. 42). This procadurc makes use c¢f the vertical
temperature profiles calculated fcr each N%C grid point, and
tests the slcpe cf the profile curve upwards frcem the first
mandatory jressure level, Although the two hemisphere
arrays were not available prior to July 1977, the Flattery
analysis schewe was used for trcrcpause pressures archived
in the KMC 6% by €5 arrays prioxr to Decemker 17, 1975,
Tropopause pressures dotermined by +this wmethod have been
Shcwn previously to correlate well with GASP constituent
data (refs. $-185),

CAEIN OZONE DATA ANALYSES
Summary Tabulaticns

Because of the interest expressed by industry and
government in the GASP cabin and amkient ozcne measurements,
a summary of these data from tapes VL0010 and V10012 1is
given in tables V and VI respectively. The farameters
presented were selected based on the requirements of
teference 19, and include for each £flight the route,
departure date, data time interval, and cabin and ambient
ozone data. All ozone levels are mixing ratios expressed in
parts per millicr by volume (EEfV).

Entzies appear for all flights frem tapes V10010 and
V10012 fcr which cabin ozone measurements are available.
The number of these observaticns for each flight is given in
the cclumn headed ND following the departure date. The
elapsed time frem the first to the 1last cabkin ozone
measuremnent for each flight is given in the TOTAL hours
column, An *M' next to the 1T0TAL indicates that the
observaticn time was not availatle for cne c¢r mcre
measurenents during the £flight. Ncte that since the GASP
system dces not cbtain data at altitudes belcw 6 km (FL195),
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the TOTAL tise enown here is less than  the segment tigme

specified in ref. 19, The tipe during which the cabin czone ..

level exceeded C.1 ppmv is given in the 03>0.1 column.

The mean (MBEAN)} and meap + 3 standard deviation (M+SD)
Cabin ozone levels are time weighted averages over the time
period given by TOTAL, The paximum observed cabin ozore
level is self-explanatory., The maximum time weighted
average cakin ozcne level during any two hour interval in
the flight is given under 2BR. If TOTAL < 2 hours, the
value appearing in the 2HR cclupn is the fligat mean,

Next, the rumber of data pcints, time-veighted gean arnd
mean ¢ 1 standard deviation, and maximum values cf ambiernt
ozone are¢ given for each flight. Ncte that for some flights
listed, ambient czone data are not available.

For measurement periods in which both cabin ard ambient
ozohe data are available, ard irn which the ambient ozone
level is greater than C.1 ppnv, the ratio of cabin tc
apbient ozone is calculated. Thé number of these data
poines, as well as the mean and standard deviaticn, are
given following the ambient czone data for each flighe,

The final column in tablea V indicates the corpressor
bleed/filter status, vhen availakle, for aircraft N533PA., 1
“B* in this coluan for flights after 5/12/77, indicates that
high-temperature (15th compressor stage) bleed was used for
cabin air during one or more heasurenent periods in the
flight, Because documentation is not available on the use
of 15th stage Lleed prior tc May 12th, these flights are
identified by a *?*, although the catin/asbient ozcne ratics
suggest that high temperature bleeco was used on several
flights. An  'F* din the final cclumn identifies flights
after a chbarcoal filter syster was installed on 878777,

Discussion

Although a comprehensive analysis of the GASP cakin and
anbient ozone data must await the availability ¢f data
currently in preparation, a few olservaticns can be made
based on the data included on tapes VL0010 and VL0012,

First, cabia ozone is noct likely to be a problen unless
the aircraft is flying through high levels of ambient ozone,
These conditions are encountered nmast frequently at high
altitudes, high 1latitudes, and in the sinter and
spring {ref. 15), since amhient ozone levels increase with
altitude atove the tropopause, and <the height ot ¢the
trocpopause decreases with increasing latitude and is lcuest
in the early spring, Thus it is not gurprising that many of
the rerorts of passenger and crewmember disccofort which
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alerted industry and government to the cabin czone preblem
in the wvinter of 1976-77 cawme from aircraft which were in
use on high-altityde, 1long duration flights at ncrtherly
latitudes,

N533PA. Figure 1 (frem VLIOC10, file 2, tlight 67)
shows the GASP cabin and ambient czcne records fcr a flight
from London (LHE) to New York (JFK) on 5/15/77. ‘Most of
this flight was at FL390 at latitudes from 45N to ©ON.
During this time, the minimum and wmaximum ankient czone
levels were 210 and .730 ppmv resgpectively. Cabin ozore
levels varied from .230 ppmv to .560 ppnmnv, and the lccal
ratio of cabtin tc acbient ozorne ranged from 0.65 to values
greater than 1.C. (Although the measurcments c¢f catin arnd
ambient czone are¢ simultaneous, the cabin level at any
instant would nct be expected tc ccrrelate exactly with the
ambient level at the same instant due to the recirculaticn '
and exchange rate of cabin air.)

This figure indicates that at least for this flight, on
this aircraft, there¢ was an ozone problem in terms cof the
specifications in reference 19. Table V gyives a susmary of
the data for this as well as the other 194 tlights ¢f NS33PX
from 4,6-8,12/77 foxr which <cabin czone nmeasurements are
available, In addition to documernting the results, thes=
figures indicate the effectiveness of scveral techniques
implemented to reduce cabin czcne levels,

One method of destroying ozone is to heat the inlet air
to a higher temperature. This was accomplished cn NE33P2 Ly
bleeding air fcr the cabin frcm the 15th stage of the engire
cemgpressotr instead of the lcwer temperature 8th ccrpresscr
stage normally used. A flight during which 15th stage bleed
was used is shown irn figure 2 (from VLOC10, file 3, tflight
1). This flight was from New York (JFK) to Tokyo (HND) on
6/1/717. The GASP recorder was operated continuously during
this flight; the data shown here are averages over 1: minute
intervals. High temperature bleed wag used for 6.25 hrs
beginning at 2236 GMT.

Since otktaining cabin air frcm high pressure ccmpressor
stages imposes a fuel penalty, cther methods <cf ozone
degtruction vere sought. On 6/6/77 the aircraft air
conditioning systen vas modified to increase the
recirculaticr of air in the «cabin. Although this did cause
a decrease in the ratio of cabin to ambient ozone, it did
not solve the prcblem, and high temperature bleed ccntinued
to ke used frequently. On 8/6,77, a charcoal filter systenm
vas installed in the inlet air ducts. Data from the tuwelve
f£flights following this installaticn (VLOO10, file 4, flights
85-96) show a marked decrease in the ratio of cabins/ambient
ozone.
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The time history of ¢the czcné fetention on NS33PA is
given in figuré 3., The plotted values are averages for each
flight, with bleed-off and bleed-on data shown separately.
This chronclogy is sumnparized in table vII. The
as-manufactured aircraft, without high temperature tleed in
use shovwed an average retenticn (cabins/ambient) ratic of
.82%, With high temperature bleed in use this ratic drecgpped
to .268. After the air recircuylation system modification
(vithout 15th stage bhleed),. the retention ratio was .552, or
27 percent lcwer thdan for the unmodified aircraft. For the
modified confiquration with high temperature bleed, the mrean
retention ratio was .221. Finally, after the installation
of the charccal filter, the retenticn ratio was decwh 4o
.056, Tuc important factors, which can only be evaluated
when additional ‘data become avajilable, .are the lonhg .term
effectiveness of the filter system, and its effectiveness

during a "high~czone seascn®,

N47110. 1he GiSP cabin and ambient ozone data from
tape VL0012 summarized in tabtlc VI document the ozcne luvels
encountered by a B-7&7~10C from 3/26~6/15/77. This data set
is not complicated by the wuse ¢f high temperature bleed or
air conditioning system modifications as theue were ncne,
Pigure 4 shcws a typical flight record (VL0012, file 2,
flight 14) from this aircraft. For all NU711Y flights for
which both cabin and ambient ozone data are availatle, the
mean ratio of cabinsambient ozcne was 465, The 270 hours
of cabin ozone data for the 82 flights in table VI represent
an average of 3.3 hrs/tlight, with the cabin ozone level
greater than 0,1 ppav 29 percent of the time.

In terms of the rule prcopcsed in fef.. 19 for currently
certified aircraft, we obpave the following: a}) the proposed
maximuth level fcr cabin ozone of .3 ppmv.was exceeded on
17 percent of the flights (14s82), and by a segment
time~weighted average of «1 ppuv was exceeded on 17 percent
of the f£lights cf more than 3 hr scheduled duration (13,78).
The first of these 1is obtained directly from the values in
table VI, but the second requires scme further extlanation.
In ¢tabkle VI there are 24 flights of more than 3 hours
schedule time for which the MEAN is greater thar .1 pgmv.
For each of these we assumed a (tyrical tropospheric) czone
mixing ratio of .05 ppmv for the time difference between the
scheduled flight time (FLTET) and the data time (TCTAL), and
calculated a time-veighted average, FLTAVE, tor the
scheduled tire as follows:

FLTAVE = ((TOTAL®MEAN)&((FLIET=TOTAL)*,05)
FLTET

This value exceeded .1 ppmv on 13 tlights.

For new aircraft, the prepcsed rule would require that

19




the time-weighte¢d average ozone level be less than .1 ppmv
during any two hour interval., If thé data in tabkle VI were
for a new aircraft, ¢the proposed <rule would have been
exceaded on 46 percent of the flights.

CONCLUEING EEMARKS

Atmcspheric ccnstituent data and related f£light and
meteorolcgyical data obtained during flignts ot GASP-é&quipped
aircraft NS233P2 and N47110 frch January 21 through Octooer
4, 1977, and frecm January 3 through September 20, 1977,
réspectively, 4re¢ ncw.available, These data may be cbtained
on GASF tapes VLCO1C and VLCO012 trcm the National .Climatic
Center, FPederal Building, Asheville, NKC, 28801, Flight
routes  and dates, instrurentation, data precessing
jrocedures, and data tape specitications and fcrrpats ate
discussed in trkis repcrt.
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TABLE II -~ GASP FLIGHTS ON TAPE VYLC010

R)

FILE 1 ( FANAM=NS3I3PA )

Gp188
"

FLIGHT
HCU% B

JFK~IND
IIND~LAX
LAX-HND
HND-JFK
JEK-EAR
BAB=JFK
JEK-HND

-HND<LAX

JFK-SFO
SFO-AKL
AKL-5YD
SYD-AKL
ARL-SKC
SFN=-AKL
AKL-5YD
SYD-3FD
SFC-JFK
JEK~-EAH
BAH-JFK
JFK~GIG
GIG~JFK
JFK~HND
HND-JFK
JFK-HND

HED-1AX *

LAX-HND
JFK~GIG
GIG~JFK
JEK~HND
HND-1AX
LAX~HND
BND-JFK
JFPK~HND
HND-LAX
LAX-HND
HND-JFK
JEK-HND
HND-LAX
LAX~HND
HND-JFK
JEK-HND
JEK-EAH
EAHR-JFK
JEK-HND
HND-LAX

DEFARTURE

DATE

172
1/2
1/2
1/2
1/2
1/2
172

1,2

z/
2/
2/
2/
2/
2/
2/

2/1
/1
2/1
2/1
2/1
2/1
2/1
2/1
2/1
2/1
2/2
272
2/2
2/2
272
2/2
2/2
3/

3/

3/

3/

3/

3/2
3/2
372
3[’ 2

17711
2771
27711
3,717
£/17
6,77
8/717
9,17
/11
3,77
/71
4,717
4,77
S/77
S/717
6,71
6,17
7,77
9/1
1,77
2/17
2711
4,77
S/717
6,77
6,17
8/17
9,717
8/17
0,77
0/77
1777
6/717
/17
7777
8,77
1777
2,117
2777
3N
4,717
2,717
3/11
4,77
5/77

LATA TIME
INTVL (GMT)

1729-G613
0936-1758
2220-0830
1206-2327
0009~-1054
0732~2C56
1708-C€ 14
C936«1R12
23190406
c63e~-1812
2006-2254
0537-0747
0945-2033
Cé634~113130
2041-2.51
0547-1823
2045-0605C
2354-1C47
€735-2019
0238-1047
0225-1051
1749-0629
1201-2307
1742-0624
0949-172¢&
2222-0847
0301-1059
0227-1055
1751-0611
0981-1746
2223-0638
1206~2309
1734-0630
€347~-1754
2¢36-0833
1158-2302
2342-0611
€837-1808
2222-0937
1206-232¢€
1741-2309
0C01-1121
2121-092¢
1724-0644
1016~-1831

CATA¢

15¢
111
142
205
124
158
235

138

129
171
4y
26
141
210
<5
11¢
€0

. 202

150
72
80

107
es

121
B8
80
£6
68
S0
75
M
79

119
52
86
97
us
m
89

145
3¢

134

188

155
95

00 COO0OC
FEXLFTFTX B EX

Data**

cCOoOCo
zTExxx
o 4=

T x
L B e |
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Ukldnai o

PTABLE 1@ ~ &) VL0010, FILE 1 CCNCLUDED OF POUR utv»
' FLIGHT DEFARTURE  DATA TIME DATA¢+ Datas*
ROUTE CATE INTIVL (GMT)
06 6P209 LAX-HND 3/25/71 CCCO=-0000M 144 O W
47 HND=JFK 3726777 1308-2357 163 QO W F
48 % JFK~GIG /21,1 €335~113¢ 109 o0 W
49 " GIG-JFK 3/28/77 €<C1-1051 1¢4 k
&C QE206 JFK-DFW 3728717 1606-1845 52 W
51 ¢  DFW=HNL 3/28/717  2C42-0407 £6 W I o
52 " BNL=-EPG 3/729/77 (559~103¢ S4 iE (%
53 " EEG-EPT 3728717 12171432 <6 W E
54 " FEI-EPG 3/29,1 1906-2122 42 LA
55 U FEG~HNL 3/29/117 2324+-033¢ 51 kP
13 " HNL=-DPW . 3/30/77 . CE1€=120¢ Y '
57 " DEWN=JFK 3730771 1406-1€0€¢ 24 N. P -
58 ®  JEFK~SFO 37307717 2257-0413 80 Wk
59 " SFO=AKL 3/31/77 C636-1842 184 WP,
&0 % AKLeSYD 3/31,1 2041-2311 28
61 “ SYL=AKL by 11 C542-0742 24
62 #  AKL-SFO 47 N €954~2058 132
53 GFZ10 SFO-2KL 4/ 2,77 c638-1832 w2
U #  AKL-SYD by 2,1 2038-2303 30
65 " SY¥D~-SFOQ 4y 3/ 0601~1821 14¢
66 n SFO=-JFK b, 3/M 2142-0207  __50
————— — 6586

+ Nubber of DATA records
| M GASP GMT nct available for one ox mote data poxnts
*» Constituent measurenents: C ~ Czone
W + Water.vapor wie
' E.=.Particles ands/or clcuds ‘

21
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THULE L1 = GASE PLIGHTS ON TAPE VL0010 _ “w
By FILE 2 ( PANAM-NS33Ph ) '

FLIGHY DubPARTURE  DAMA TIMF  BATA+ Data®» ;
FOUYLE DATE INTVL (GHT) ;w
T GE211 JEK-aVK 4/ 6,77 1323-1517 80 F 2 ‘
2% JFK-UND by 6777 180 1~ Q€ 4E 152 Pz _1|
3 4 HND-LAX by 7777 COLY=1824 101 P2 [
N % LAX-HND 4/ /17 2222-0522 11¢ P 2 o
Lo ® HND-JPK 4y 8777 12042324 132 P2 ij
6 M JEK-GIS 4/ 9717  C€2z7-1047 58 P2z :
I % GIG-JFK 4710777 C147-1017 100 P2 :
L% JFK-NND - 4/10/77 . . 1744-CA2E 177 - Pz -
3 W HND-LAX 411,77 0940-1300 98 E 2 .
TC % LAX-HND 4/Y1/77  2219-084¢ 123 P2 -
1" HND-JPK 4/12/77 1210-233¢ 147 - F 2 .
¢ GE212 JPK-HND 413777 1724-0604 148 P2 -
St M HND=LlaX 4/14,77  0959-1830 97 X =
©. GE221 LRAX~HND 4/1477  2215-C659 126 Pz .
‘ " HND-aFK 415,77 1207-2342 135 P2
: " JFK-GIG u/16/77  C254=-1C5% 98 Pz AR
Vi M GIG=JFK 4u/17/77  €201-1035 103 E 2 !
teo M JFK-HYD 4/17/77  1734-0653 174 Pz :
1¢ " END-LAX 418477 1611-0038 95 P2 ;
20 M LAX~=HND 4/19/77  €328-143¢C 144 Pz K
71 W HND-JFK 6/19/77  1630-0332 146 E 2
22 GB217 JPK-HND 420777  1800-0651 153 P2 ,
23 " HND-LAX 421,77 1029-1851 95 EZ
-k GE224 LAX-HND 4/21/77  2221-0863C 122 P32 i
(5 N HND-JEK 4722777  1213-2338 136 P2 '
“6 % JFK-GIG 423777  0253-1058 94 P2 ‘
21 " GIG-JPK 4/24777  0221-1104 116 FZ
g ™ JFK-HND 4/26/77  1635-0525 152 Pz .
W HND-JPK 425,77 1013-2143 135 E 32 :
50 % JEFK-HND 4/26/77  1655-0543 195 0 P32 :
311 % HND=LAX 427471 €821-1706 130 0 E 2z :
32 ™ LAX-HND 4721777 2021-0641 117 0 P2 I
43 % HND-JFK 428777  1035-213¢ 130 0 F 2 x
4 GP225 JFK=-HND 4729777  1629-0525 183 0 P 2 '
35 ™ HND-LAX 4730777  C830-1651 143 0 F 3 ‘
i€ % LAX-HND 4730777  2017-C€02 11 0 Pz .
i7 M HND-JFK 5/ 1,77 €950-2118 132 0 Pz :
i6 ™ JFK-DFW 5/ 2777 1509~ 1737 46 0 P 3z g
35 W DFW-HNL S/ 2777 T 1938-0234 96 0 E 3
“0 M HNL-EPG 5/ 3/77  €502-0932 53 0 P32
¥ ™ ppG-FPT 5/ 3,71 1105-1322 44 o F 32
4z " EET-EPG 5/ 3777 1818-2043 29 0 P2
@3 W PPG-HNL S/ 3,77  2224~0249 52 0 E 32
G4 % HNL-DFW 5/ 4/77  0526-1143 89 0 Pz
©c P32

us " CFW-JFK SV Vo ¥ 1333-1543 25




ORIGINAL PAGE 15 .
TABLE I - B) VLOC10, FILE 2 CCKTINUEC..., OF POUR QUALI ;

FLIGET DEPARIUKE  [ATA TIME CATA+ Catas¥ i
FCUTE DATE INTVL {GYT) W
I - . i
- 4o GEZ26 JEK-SPO 5, 477 2232-0327 77 o P2 i
b - 47 " SFu~aKL 5/ S5/77 C349-175¢ 163 ¢ F 2 B
4k »  AKL-SYD 3/ 5/77 2008-2245 3z ¢ P2
&Y " SYU~AKL 5/ €777 €597-0727 22 ¢ B2 ;
50 " MPKL=-SFO 5/ S/ €927-2C17 128 ¢ ¥ 2 -
51 " SFO-JFK 5/ &s77 1549-0033 €7 ¢  F 2Z
52 " JFK-LFw 5/ 3/17 1748-2C16 27 ¢ s o7
53 " DEFW~HNL 5/ 3,77 2234-0¢93 108 ¢ F 2
54 " HNL-TPS 5/12777% Ced7-1254 33 gcCr o
55 " PEG-PPT 5/15,77  1435-164C . 21. ¢ F 2 -]
5¢ " o PET-IPG  §/19/77 1842-2113 31 ¢ F 2
- &7 " PPG-INL 18,77 2243-C25% 43 0o F 2
- 58 " HNL~CFW 5/11/77 0548-1143 85 © P 2
; 59 ® CFW-JFK 5/11,17 1319-1833 41 ¢ F ¢ -
. 60 " JFK-LHF 5/13/77 2340-0505 €5 o cCcpP 2 )
8 &1 % LHR-AYS s/14,77 £658=-0707 31 0 F2
: €2 # AMS-LUR 574,77 1004-1019 4 0 P2
63 - "% LHR-JFK S/14,77 1255-1910 7% CCF 3
6k % JFK~LHR /157717 ¢013-0%41 €3 0 P2
€5 " LHR-AMS 5/15,77 C716~(726 3 0o rz
66 *  AMS-1HR 5/13/77 €$50-1€00 3 ¢ pz X
67 ®  LHR-JFK 5/15/77 1226-1831 73 CCF 2 ‘
68 GPFZ33 JFR-CFW €/16/77 -~ 1519-1729 1t ¢ p2
s 69 ®  DFW-HAL 5/16,17 1934-0250 46 © L 2
7¢ " HNL-EPG 5/11/71 (506-C94€ 16 0 P2
71 " PEG-PPT S/11,71 1147-1312 6 P
72 #  FET~EPG 3/11/117 1826-2C44 12 0o P2
73 % PPG-HNL S/11,717 2308-0303 17 0 F 2
74 #  HNL-LFW 5/18/77 C656-1241 24 o P2
75 % DFW-JPFK 5/18/17 1432-1647 9y ¢ [z
76 #  JFK-SFO 5/18/77 2454-033C 23 0 prz2
17 " SFO-AKL 5/19,11 CE01-1748 64 © E 2
78 m  AKL-SYD 5719717 1942-2257 12 0 p2
i 79 ®  SYD-AKL 5720717 €505-0705 14 ¢k
; 80 % AKL-SFO 5/20/17 €927-1957 58 0 P2z
: 81 " SFO-AKL 5/21,117 6711-1901 68 CCF 2
S 82 . AKL-SYD 5/21/77 2126-2356 15 0 P 2
=] 83 " SYD-SFO 5,22/17 $555-1811 60 O CF 2
. 84 " SPO-JPK 37227717 2056-0047 25 oCP 2
85 " JFK-BMH 3,23, 2314-1048 79 OCTE 2 R
86 " PAH~JFK 3/25/17 2129-0946 83 ocCcp 2 w
§7 %  POS~LTH 5/26,71 1919-2014 3 E N
86 DTW-LHR 5/26/71 2215-0656 38 0OCEF 2 ]
89 ®  LER-DTW 5/27/11 1¢18-1950 39 ocr 2
P

90 " DIN~BOS 5/21/717 2221-2251 5




TABLE II - B) VL0010, FILE 2 CCNCLUDED

FLIGHT DEPABTURE  LCATA TIME DATA¢ Datas*
ROUTE DATE INTVL (GNT)
91 GEz33 BOS-LHR 5/28/77 0101-0531 17 ¢ E 2
92 “  LBR-BOS 5/28/11 1055~155% 32 ocpz
93 % BOS=DTW $/28/717 1646-1542 6 0 F 2
94 W CTW~EOS 5/28/71 2207-2252 & 0 FZ
98 % BOS~-LHR 5/23,717 0052«0¢03 21 ¢ F 2
56 % LHE-EOS 5/23/71 1008-1548 38 0C¢E 2
97 »  JFK-LHR 5/30,77 1431-2001 29 B2
$8 »  PRU-1HR 5/31/77 0750-0800 20 Pz
99 % LHR-JPK S/31,1 1036~1621 _.40 ccrz
- . L : . s : o . 7355 : .

+ Number c¢f DATA records
%% Constituent fiedsureménts: Qzone

-Carbon monoxide
Tarticles and/or clouds
Catin ozone

SN o
LI I

A

(k3]

e e




AS . ORIGINAL PAGE 15
TAELE 11 = GASP FLIGHTS ON TAFE VLCO010 OF POOR QUALITY

C) FILE 3 ( PINAM=NE33PA )

FLIGHT DeFARTURE L[ATA TIME DATA+ Data®*
FCUTE DATE INTVL (GMT) A
1 GP235 JFK~HND 6/ /717 1633-6502 2106 ocC &P 2
2 v HND-JFK 6/ 2,77 1601-2204 1524 C C F 2
..... 3633 )

+ Number cf CRTA records
**% Cohnstituent measuréments: Ozcne
. . . Carkbon monoxide . . .
Particles and/or ¢louds
Catin ozone

NmOo
[ S I |

kY|

¥




TABLE II - GASF PLIGHTS ON TAFE VLCO10

L)

- b b
¢~y NV

NOB s
- O

[ SR SRS ]
£ W
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- ™ in

Wwhwwwnn
PE WP aOvD

oW W W
P e U BN Ko )

LN 3
£t
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P
FELNm ORI NS W =

FILE 4 ( PANAM-NOI3PA )

FLIGHT
PODTF

GE252 JFK-HND

1]

END=-LAX
Lax~SEA
SEA~SFO
SFO~LHE
LHR-SEA
SEA~LHR
LHR~SFQ
SFO-LHE
1HE~SEA
SEA-LHR
Li#Kk-SFO
SFC-LHE
LHR~-SFO
SFO~-LHR
LHE-SFO

GPz43 SFO-LHR

"

L]

LHR-SEA
SEA~LHR
LUR«SFO
SFC-LHR
LHR-SEA
SEA-LHE
LHE-SFO
SFO-LHE
LHR-SER?
SEA-LHR
LHE~SFQ
SFO-LHR
LHE~SEA
SEA-LHR
LHE~SFO
SFG-LHR
LHR-SEA
SEA~LHR
LHR-SFO
SFC-LHR
LHR=SEA
SEA~LHR
LHR-SFO
SFO-AKL
AKL-SYD
SYD-AKL
AKL-SEOC

GP250 SFO-AKL

DEPARTURE
DATE

6/ 3771
e/ L/77
6/ s
6/ 3/17
610,77
€/19,77
6,117,717
e/tv1/777

612,77

6712/77
€/13/77
0/13777
e/14 /77
6/14,77
€/15,77
6/15777
6/11/17
6/17/17
6/16,77
6/18/11
6/19,77
6/19/77
6,20/771
€/20/77
6/21,77
6721777
6/22/17
6/22771
6/24,77
6/24/77
/25,77
8/25/71
6/26,77
5720717
6721771
6/27/77
67284717
6/28/17
6/29/717
6/29/77
6/30,7%
6/30/77
1/ \y17
17 /77
17 2,717

[ATA TIME
INTVL (GHT)

1624-0233
€815-1715
1950-2131
(84%-2031
€125-1013
1494-2232
0129=0924

1345-2317 |

C151~1043
1381-2212
c122-0943
1305-2240
0126-1(28
1350-2326
¢138-1037
1353-232¢
€225-1132
1412-2237
€136-0941
12472217
C138-10486
€000-0COCH
0200-0545
1250-221¢
0136-1055
1335-2200
1240925
1235-2203
C143-1053
1339-2206
€120-0905
1315~2250
€ 142-102€
1334-220C
0125-0916
1304~ 2204
0146-1C51
1329-2154
€122-0507
1246-2211
0551-1751
2028-225%
€501~0656
€529=2044
6601-1731

DATh+ Datar*

186
$S
39
29

171
g¢
84

107

105
94

123

114

104

1¢9

112

§11

121

1071

a7
113
99
80
106
112
132
97
101
113
106
1me
93
107
g8
103
104
115
100
83
90
117
138
51
22
13¢
147

CO0D000D00C00000000000CO000N

OOOGOOGHOOOOOOOGOOCOGGOO

[N o]
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an

o g g s Tt et g g
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LGP A I B B B - B o - B o Bt v B 2 ]
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ORIGINAL PAuUL -
OF POOR QUALITY

TABLE II - D) VLOO10, FILE 4 CONTINUEDa....

" FLIGHT DLPARTURE CATA TIME DATA+ Datass
2 ROUTE DATE INTVL (GMT)
46 GF250 AKL~-SYD 7/ 2/ 1951-2211 27 P2
47 U SID~-SFQ 17 3/17 €52%~-1830 152 F 2
48 " SFO~JFK 17 37717 2217-022¢4 63 E 2
49 " JFPK~HND 7/ 4777 1€25-0443 15% F 2
s5¢ u HND-1AX T/ S/17 ¢811-179¢6 103 P2
51 " LAX<HND T/ 5,77 202L=-0€35 1719 F Z
52 " HND~JFK 77 6/717 €o49~213¢ 148 P2
53 “  JFK-CPH 77 1N £322-0945% 76 B2
S84 . #  CPH-JFK 1/ 17117 1148-1834 18 p 2
. 5% w . JPK-HND . . 7/ 8777 ¢ 1€36-043¢ 137 ¢ cr 2
56 v HND-LAX 7/ 8777 0645-1743 117 0 CF 2
57 % LAX<HND 7/ 9,11 2027-062¢ 118 ¢ C ¢t 2
58 " HND-JFK 7/10/77 0943-2121 146 0 CF 2
59 n  JFK-CPH /117117 0227-0857 73 OCF 2
60 n CBH=-JFK /11771 1224-1912 $2 oC &P 2
61 ® JFK~BAH 11177 2256-1012 127 0 CF 2
62 % BAH-JFK T/12777 2123-0943 149 O CF 2
63 # - JFK-HND T/14,77 2C35-0654 145 O CFE 2
64 ®  HND-JPK 7/15/717 1121-2232 132 ogcr 2
65 n  JFEK-CPH /16,11 €213-0833 72 0CTFE 2
66 ®  CPH~JFK 7716271 1110-1810 81 ocpz
67 " JPK-HND T/Y1/77 1640~0505 14 o CFE 2
686 .  HND-LAX 7718777 0711-1544 92 oCpP 2
69 % LAX-HND 7,118,117 2022-0627 116 0 C P 3
70 % BND-JFK 7/19/71 Csuy-201¢ 126 oCcpk g
71 GP261 JFK~HND 1/28/117 1635-0450 138 ocez
72 " HND-LAX 7/29/,71 0835-1740 102 0 ¢ A
73 ®  LAX-HND 7/29/,77 2129-0704 108 0¢C 2
T4 % HND-JFK 7/30/77 1003-2205 148 oc¢c 2
5 *  JFK-HND 7731771 0C00-0437M 229 o¢C 2zZ.
76 " HND-LAX 8/ /17 0811-1734 107 o ¢ 2
77 W LAX~HND 8/ 1,17 20220609 116 0C 2
78 W  HND~JFK 8/ 2771 0957-2140 184 0 C 2
29 w  JFK-HND 8y 3,717 1639-0514M 15 o0C 2
8¢ *  HND-LAX 8/ 4,77 €814-0000H 86 0C 2z
81 - LAX~HND 8/ 4,117 0C¢00~-0556M 113 o¢C 2
82 " HND-JPK 8/ S/71 0000~-0000n 184 0 C 2
83 w  JFK-CPH &/ 6,97 ¢cofa~-0858n 83 oC 32
84 w  CPH-JPK 8/ 6/77 1202-1912 g2 0C 2
8§ ®  JEK~SEA 8/ 1,77 1648~2203 59 o¢C 2
86 % SEA-HND 8/ 8,17 0000-~0850 §7 0C z
87 % HND=-JFK 8/ 8,717 1118-2256 288 0C 2
88 % JPK-CPH 8/ 9/11 0216-0833 94 0 C 2
89 " CPH=JPK &8/ 9,71 1113-1503 93 ¢C¢c 2
80 #  JFK-CPH 8/10/77 0159-C834 76 0 C A




: . . 1
TABLE II - D) VLOCG10, PILE 4 CCNCLULED :

FLIGH? DEPARTURE  LATA TIME DATA+ Dataxs .

EOUTE DATE INTVL (GHD) 'w

91 GF261 GEH~JFK 6/10,77  ©€C0C~0000K 69 0GC 1z -

2 - JEK-SFO 8/11477 000C-0000M 61" 0 C 2 ke
¥3 % SFO-AKL 8/11,17 CCCC~000CH 133 0o¢ 2 :
Sk 4 AKL-SYD 8/11/717 C000-223¢x 2 0Cc 2 g
$g " SYD-AKL 8/12/77 0534-0736 20 0Cc 2 e
5€ % AKL-SFO 8/12/717 090C-2C13  __131 oc 2 '

———— 10642

, + Nuaber of DAIA reccrds .
= ¥ GASE GMT prot availahle for one or more data -
- - ®»* Constituent reasurements: QOzone

. ‘Garbcen monoxide

Farticles andsor clouds
Cakin ozone

pcinfé

NTOO
L9




TABLE I1 ~ GASF FLIGHTS ON TAFE ¥YL0010

E)

1c

R RN Y- YT WS NN

FILE & ( EANAM~-N533PA )

GE269
"

"
"
f
"
?

"

GE272
n

FLIGHT
EQUIE

SFPO~AKL
AKL~SYD
SY¥D~-SF0
SFC-JFK
JEXK-HND
HND-LAX
LAX-HND
HND~JFK

_ JFK<HND

HND«IAX
LAX=HND
HND-~JFK
JFK~CPH
CEH~JFK
JFK-EAH
BAH-JPK
JFK-HND
HND=LAX
LAX-HND
HND=JPK
JEK-HND
HND-TAX
LAX-HND
HND-~JFK
JFK-HND
HND-LAX
LAX-HND
HRD«JFK
JFK=-CPH
CPH-JFK
JFR~CPH
CEH=-JFK
JFK~HND
HN¥D-1AX
LAX~HND
HND-JFK
JFK-CPH
CPH=JFK
JFK~-HND
HND-LAX
LAX-HND

HND-JF K

JFK-HND
HND=-LRX

45 GP273 LAX-HND

DePAPTURE
DATE

8/13/77
8/13/77
8/14,77
8/14/17
8/16,77
e/17/77
8/17,11
6/16,77

- 8/18,77.

8/29/11
6/204,717
8/21/17
B/22/717
8722771
823,97
8,/24/77
8,25/17
8/26717

826,77

8,2%7/77
3/28/17
8/29/77
8/29/77
8/30/71
8,311,177

¥/

177

1,77
2/11

3,77

3777

" 4/77

4s77
67717
/771
VaX
8/177
9,717
9/77

S/1C/77
8/11/77
S,11,.77
97127717
S,13/77
9/14/77
/14,71

CATA TIME
INTVL(GMT)

0715-1915
<125-2345
0615~-1819
2102-0052
1733-0622
(923-1821
2136-072¢C
1102-2211

1730-0635 -

€939~-1817
2133-0707
0986~212¢
¢126-072¢
1224-192¢9
C007-1¢57
2204-1132
1728=055¢
0822-1637
2135-0805
1105-2230
1641-0516
08 19~ 1657
2C40-0654
€953-2118
1646-0501
€820-1700
2C30-065C
1021-2139
€327-0932
1183-1990¢
0203~0810
1110-1814
1649-0544
0813-1713
2G22~061¢€
0955-2100
0314-0914
1158-1919
1640-0510
€821-1751
2024-0555
C944~-2020
1631-0537
G809-1710
2C018-05855

URIGINAL PAGE IS
~ OF POOR QUALITY

135

3
139

43
147
1C6
114
123
150
128
107
158

65

71
120
147
143

68
117
1172
141

93

121.

116
156
104
121
133

72.

84

74

80
168
103
17
163
116

85
144
1C€8
111
123
154
101
108

QOOOOOOOQOOOOODOOOOODOOOOOOOOOOOOOOO(-}QOOOOOOO

nnnnonnnnnnnnnnqnnnnnnnnnonnnnnnnonnanonnn

DATA+ Datas%*




TABLE II -

46
67
e
4s
50
51
52
S3
54
55
S6
57
S¢
59
6C
61
€2
63
ol
65
66
67
68

69

70
71
72
73

- - o -

GE279

" -
L

GEz61
"
GF284
L]
"

n
"

E) VLOC10, FILE 5 CCNCLUDED

FLIGHT
kCUTE

HND=JFK
JPK-HND
HND-LAX
JEK-HND
HND-LAX
JFK-HND
HND-LAX
LAX~BND
HND~JFK
BCS~-1HR
LHR~EOS
ECS-LHR
LHR~BOS
BCS-CTW
DIW-EOS
BCS~1HE
LHR~JFK
JFK-SFO
SFO-2KL
AKL-SYD
SYD=-AKL
AKI~-SFO
SFO-AKL
AKL-SYD
SYD~-SPO
SFC-JFk
JFK~HND
HND~LAX

+ Numbér of DATA records

*¥ Constituent measutrementss

DEPARTURE  CATA TINE
DATE INTVL (GMT)
9/15/77 C942-2032
9/16/17 1637-055¢
9/17/,77 1606-1636
9/20,77 1635-0553
921477 €923-170€
9/23/17 1636-054¢
$/24,77 C807-1647
9/24/71 2035-07C6
9/25/717 1013-2234
9/26/77 C451-1C01
9/26,77  1425-2037
9/27/77 C157-0707
9/27,17 1116-1753
s/21/17 1958-2C59
9,271 2238-2325
ay28/117 0239-073¢
9728777 1121-1813
9728771 2243-€3523
$/29,77 C7C1-1851
$/29/77 2126-0001
9/3¢/77 0610-0809
$/30/77 1022-2147
10/ 1,77 0643-1818
10/ 1777 2041-2306
10/ 2,77 €502-1740
16/ 2777 20626-0011
10/ 3,77 1634-0522
10/ 477 0806-1655
C ~ QOzohe

DATA¢

123
1€¢8

C - Catbhon monoxide
F - Particles and/or cloids

00000 CO0OO0CCO0ODOCOONDCOCOO0O




ORIGINAL PAGE 19
TABLE I1I - GASP FLIGHTS ON TAPE VLOO012 OF POOR QUALILY

A) FILE 1 (" UGAL-N47110 )

FLIGHT DEPARTURE CATA TIME DATA+ Davaw#
a0UTE LATE INTVL (GMT)

GE182 SFO-HML 1/ 3,777 1919~2338 51
#-  HKL-SFO 1/ 4777 0153-05¢&2 $3
%  SFEC-JFK 1/ 4777 2251-02u1 43
*  JFK~SFQ 1/ 5/77 1533-2027 71
®*  CLE-ORD /21777 1427~ 1452 €
*  ORD-SFO 122,11 2210-0130 41
" CKL~-LAX 1724777 0059-04C9 38
# LAX~HNL 1264/ 1835-2317 €9
" BML-SFO CA/25/77 €122-0518 . .&§.

SFO-JFK 1/25/71 2216-0202 38
JEK-SFO 1/2€/71 1536-201¢ 3y
SFO=HNL 1/26/,71 2248-0316 39
HNL-SFO 1/27/711 1020-1348 18
SFO-HNL i/21,17 1746-2222 4s
HNL=LAX 1/28/77 0036-03%9 b
LAX-HNL 1/28/,17 1810~-2303 38
HNL-SFO 1/30/77 0056-0433 z8
SFO-JFK 1/30,77 2310-0254 30
JEK-SFO /31777 1526-2018 39
SFO-HNL 1/31,77 2238-0256 29
HNL=SFO . 2/ /717 1045-14.21 26
SFO-HNL 2/ 1,77 1738-2153 4¢
SFC-LAX 27 8777 19512006 3
LAX-JFK 2/ 9,117 2333+0339 32
LAX-HNL 2/V1/77 0102-0542 101
HNL-LAX 2/11,717 1930-2335 47
LAX~DEN 2/713/77 0210-034L0 16
DEN-LAX. 2/13,717 1753-1908 16
LAX=HNL 2/13/77 2139-0209 52
HNL~-SFO 2/14,717 1857-2342 6C
SFC-SFO 3/ 4,17 0417-0455 ic
SFO-JFK 37 4/ 2229-0224 37
JEK-SFC 3/ 5/11 1550-2032 kY]
SFO-HNL 3/ 5,717 2259-024¢ 23
HNL-ORD 3/ o/77 0635-1330 5¢C
CLE=ORD /11,77 1417-1431 3
CRL-HNL 3711771 1714-0101 74
SFO-JFK 3/19/71 2208-0150 43
JEK-SFO 3720777 1529-2014 58
SFO~HNL 3/2¢,77 2344-0347 49
HNL=SFO 372177 1956«2356 47
SFO-HNL 3722771 0347-0755% 43
HNL-SFO 3722717 2212-2357 22
SFO-JFK 3/23,77 2218-0213 47
JFK-SFO 3/24/71 1529-2041 94

[=NoReoNoNoNoNoNo]




TABLE II1 = 4) VLCCI2, FILE 1 CONCLUDED

FLIGHT DEPAFTURE  LCATA TIME  DATA® Datass
RCUTE DATE INTVL (GNT)
46 GE202 SPO-HNL 3/24/77  2243-0237 59 0
“7 M HNL-LAX 3/25,77  0936-1351 152 ¢
48 " IAX-0&D 3/25/77 1611-1851 31 o
49  *  ORD-SFO 3/25/717  2211-0126 36 o
————- 81

+ Nudber of DATA records
** Constityent measurements: C =~ Qzone

F - Filter data




T ey ey s o DR -~

URIGINAL PAGE 15
TABLE III - GASP PLIGHTS CN TAFE VLC012 OF POOR QUALITY

B) FILE 2 ( BAL-N4T11U )

FLIGHT DEPABTURE  LATA TIME DATA+ Datasxs
kOUTE. DATZ INTVL (GMT)

1 GEFE203 SFC-ORD 37267717 1846-2130 5¢ c 2

2 “ CRC-LAX 3/277717 0050=-0409 " c 2

. 3. " LAX~JFK 3727/,77 2031-0024 61 cz2
4y # . JFK~LAX 3/726/77 1724~ 2266 5e A

5 GE204 LAX-SEA 3/29/17 0157-0338 22 A

6 " SEA-QRD 3729/71 1625-1912 3z c 2

7 #*  ORD-LAX 3,729,117 2232-0141% 39 Z

8 " IAX-3FK 3/73¢/1 203€-0009 45z.0 ¢ 2

.9 GF2)5 JPK-LAX . /MM 17362247 92 CcC 2

_ 10 »  LAX-SEA b7 17117 0156-03234 it 0 2
] 1% -  SLE-ORD 4y 117 1626-1301 32 ¢ccz2
" 12 " CRLC-LAX Uy 1117 2205+0130 41 0 A
13 o LAX~JFK by 2,97 2030+002¢ 64 ¢ Z

- 14 ¥ JFK-LAX us 3717 1735-2231 €€ 0C 2
g 1% *  LAX-BNL 4y 477 C047-0509 51 0 ¢C 2
; 16 "  HNL-SFO Gy G777 1957~2347 3¢ 0C 2
: 17 GE208 HNL-SFO Ly 5777 2005-2355 45 ¢cCc 2
3 18 ¥ SFC=ORD G/ 6771 1841-2134 35 o0c 2
; 19 % ORD<LAX 47 1,11 C104~0404 is ¢gcz2
4 20 " LAX-JFK 47 1,17 <038-00133 47 o cC 2
3 21 # JPK-LAX 4/ 8,11 17222157 5¢ ¢cc2
-3 22 ®  LAX-SEA 4/ /11 0291-0329 1€ 0 2
% 23 % SEA-OKRD 4/ 9,77 1615-1859 4S CcC 2
- 24 % CFL-LAX by 9,717 2204-010% 38 0cC 2
= 25 % LAX-HNL ws10,77 O4QLu-0844 51 ¢C 2
26 .  HKL-SFC 471077 1956~2348 41 0 z

27 " SFO-HNL us11/77 €201-0621 " 42 o0cC 2

28 ®  HML-SFC 4/%1/77 0854-1284 3 0 2

23 GE213 SFO-ORD 411,77 1841-2133 S¢C ¢ 2

30 " CRD=LAX 412717 C056~0403 38 0 z

31 % LAX-JFK ky12,77 2036-004€ 49 ¢ 2

32 w  JFK-LAX 4/13/77 1730-2200 53 0 2

33 “" LAX-HNL /YT 0051-0507 51 0 2

34 ¥ HAL-SFQ NS ki 1959-0 004 4s o 2

35 GE21€ SFO-~HNL 4/15,117 0401-0802 46 © 7 P

36 ¥ HNIL-SFO 4715777 1021-1413 46 o0 2

37 »  SEOQ-ORD 4/15/11 1840-2145 36 © z

38 #-  QRD-LAX bs16,77 0113-0408 6 0 ¢

39 #  LAXsHNL 4/1€/77 1808-2238 53 ¢ 2

40 - HN1-SFO 4/17/711 0104~-0454. 41 0o 2

41 GE220 SPO-HNL 4,19, 1745-2210 53 ¢ 2

42 % HNL-LAX 47204717 0006-0351 46 0o 2

43 " LAX-JFK 420,77 2031-0041 48 0o 2

44 #  JPK<-LAX 4r21/71 1733-2158 49 0 2 P
45 " LAX<HNL 4,222,717 0044-0518 70 0 Z




TABLE III ~ B) VLCC12, FILE 2 COCNTINUEDsee. i

FLIGHT DEPAETUFE  [ATA TLME DATE+ Datase
ROUTE OATE INTYL(GNT) -
L6 GE220 HAL-LAS 422,71 €$33~1403 5 € 2
47 ¢ LAS~LaX 4r22/11 1616~1626 o0 2
48 *  LAX-JFK 422,17 2030-0040 48 o 2
49 W JFK-LAX 4723717 17272-2152 3 0 2
&0 W LEX-HNL b/24,717 C042~0522 59 ¢ 2 F
81 " HNL-LAX “w/264/77 €$39-1329 o 2
52 " LAX-0HD Uy26,77 1540~ 1330 W ¢ 2
53 M CEL~i&AX usza/11 2114-0014 17 0o 2
£4 0w LAX-HNL u/25/77 1702-2157 58 ¢ &
55 " HNL-SFC L/26/7T 0004-0339 4c o 2z
56 GE223 SFO-HNL 4/26/77 - 1634-2104 55 ¢ 2
. 57 ®  HKL-LAX Ly2e/17 2259-0249 44 0 2
; 58 # LAX-HNL w/27,77 1706~2151 53 ¢ 2
- 59 " HYNL=SFC u/27/77 2357-0336 44 o 2
: 60 *  SFO=ORL by26s77 17412031 3« ¢ 2
: €1 “  CRL=SLA YPLYAY 0002-0312 37 o 2
. €2 W SELA~OED 4/25/77  1517-1752 32 ¢ 2
¥ €3 " CFL-SFO b/29/77  2131-2951 e 0 2
@ €4 W SFC-JFK u/3C,17 2119-0124 47 ¢ Z
5 % JFK~SFO g/ W11 14.32~1307 S¢ 0 2
€6 % SFC-HYL 5/ 117 2139-0144 42 ¢ 2
€7 ®  HNL-SEC 5/ /17 1959-001$ 5 0 2
€3 GF228 SFC-ORE 5/ 3,17 1746-2031 26 ¢ 2
€39 " CEFL-SEA 37 4777 000C-02% 22 O 2
70 ®  ORD~LaX S/ 4,71 2116-0027 72 ¢ 2
71 *  LAX-JFK 5/ S/77 1933-2323 3z
72 #  JFK-LAX 5/ €/17 1632~2117 28
73 " LAX-HNL 5/ 6/77 23470419 uy
74 % HNL-LaX sy 1,17 1927-2331 1
75 *  LAX-DEN 5/ 6/71 0147-0257 1C
‘ 7€ ®  DEN-LAX &/ 6/11 1758~1758 y
; 77 " LAX-HNL s/ 8/71 2047-0117 1¢
. 76 " HNL~SFO 5/ 9471 1958-2343 5
" 79 w  SFC-JFK S/11/77 2113-0119 28
. 80 % JFK-SFO 5/12/717 1433~1883 17
81 % SFC-HNL 5/1V2/717 2132~0151 3z
82 " HNL=LAX 8/13/77 2118-2333 27
63 " LAX-DEN 5714777 0147+0312 17
8y ®  DEN-LAX S/14,.17 1713-1813 13
85 " LAX-HNL /147177 £031-0100 65
13 " HRL-0&D S/15/,77 €337-1037 81
§7 " - QRD-YYZ 5/15/77 1254-1324 7
&8 *  YYZ-0OKD S/15,17 1615-1645 7
«9 ®  CRLC-HNL 5/15/71 1920-0305 $Z

99 W OHNL=URED . 821677 0532-1233 BY




PSRON TR

SABLE TII -

g1
a2
3
"
g5
$6
97
58
99
100

- 101

162

- -

Number of DATA recczds
sx Constituent measurements:

E} VL0012, FILF 2 CCNCLMUDED

FLIGHT
fOUIE

HAL=-SFQ
SFC-JFK
JEK=SFO
SFC=HNL
HNL=-SFO
JFK=LAX
LAX=HNL
LAX=0KD
ORD-SEA
SEA=ORD

* - OFD=HNL

HNL+SFO

-

DEPAFTUREZ  L[ATA TIHE
DLTE HIVL (GML)
5/16/17 2030-213%5
8/19/97 2137-C201
5/20477 14 38-19C0
5/31/17 J3502-9912
s/31/117 1357=-2355
6/10/17 1631-2100
E/10,77 2326=-034¢c
€/11/17% 1751-203+
6/12/17 0135-0339
6/12/17 1526=16CG1
L es12/17 - 2151=0739.
6/13/77 ¢130~-2354

-~ Ozone

Filter lata
Carbon monoxide

sHUGINAT, pan

9K POOR QUALZ!

DATAe Latuss

[ 91
N

CoOoOONO [
(e NN e X Y]
WNNNNNN

[o]
o




TABLE IIl ~ GASP PLIGHTS ON TAFE VLCC12
C)y FILE 3 ( UARL-N47110 )

FLIGAT DEPARTURE  LATAE TIME DATA+ Datas»*
EOUTE LATE INTVL (GNT)
1 GE239 SFO-HNL 6/14/17 0324-0728 26 yA
2 " HEL-SFO - €/14,77 1222-1342 8
3 " SFC-HNL 6/ 14717 1649~-2052 28 c
4 " HNL=LAX €/14,77 2301-030¢€ 37 c e
g W LAX~JFK ©/15/77 1967-2331 3¢ 2
) % JFK-ORD €/16,17 €237-0237 1
7 G5E253 LAX-HNL €/20,77 2036~0054 . 64 o
8 " HNL=ORD T 621777 0 0351-1102 82 c
9 % HNL=LAX 6€/22/11 0040-0505 52 ¢
10 " LAX=JFK €,22,77 1932-2333 6C
1" # JFK=LAX 6723717 0246-0726 s ¢
12 " LAX~HNL €/23/17 1806-2238 b4 c
13 “ HNL=-SFO €/24/17 0101-0516 5C
W " SFO~-0KD /24,17 1751-2046 le c
15 " CRC=-JFK €724/77 2332-0018 21
16 %  JFK=SFO €/25,71 1505-1935 52 c
17 % SFC-HNL €/25/11 2130-0130 61 c
18 " HNL-ORD 6/26,77 0513-1233 83 c
19 " CRL~HNL t/26/77 1611-2320 82 ¢
20 n HNL~SFO €/27,77 1956~0011 4s
21 GE251 SFC-HNL 6/258/77 0319-¢709 48
22 " HNL~-SFO /26,77 0923~1328 50
23 % SPC-HNL 6/28/77 1632-2032 b
2% % ORD-HNL 6/25/17 1853-0233 90 ¢
25 " HML=ORD 6/30/77 0514~1210 89
26 #*  ORD~HNL €/3C/77 1721-0114 91 c
27 " HNL~ORD 7 17 0326-1011 7¢
28 - #®  QRD=-JFK 7/ 1,77 1237-1337 i3
2% " JFK-LAX 77 /77 1633-2103 53
30 *  LAX-HNL 7/ V17 2335-04 10 56
31 " HNL-LAX T 2777 0855-1301 4e
32 " LAX=-ORD 7/ 2,77 1753-2038 3
33 % ORD-SEA 1/ 3,77 0027-0342 39
34 " SEA-ORD 17 3,71 1522=17587 3¢
35 "- ORL-LAX 1/ 3777 2%21-0023 3k
36 W LAX-HNL 1/ 4,11 0259-0729 52 c
37 " HNL-LAX 1/ 4,17 1030~ 1448 LY
38 v LAX-HNL 17 4s77 1759-~2224 sS4
39 - HNI-SFO 17 S/ 0058-0450 4y
40 " SFO=-NRD 77 84117 1735-2020 33
i1 #  CEL-JFK 1/ 5771 2240-2331 10
42 % JFK-SFO 7/ 6,77 1437-1817 57
43 ®  SFC-HML 7/ 6,717 2135-0148 61
4y " HNL-LA&X 17 11 €831-1233 46

45 " LAX-ITO 17 117 1856-2316 €1




ORIGINAL par

TABLE IIT - C) VL001Z, PILE 3 CONTINUED....
FLIGHT DEPARTURE CATA TIME DATA+ Lata»#
ROCTR DATE INTVL (GHT)
46 uE251 ITC~LAX 7/ 6,17 0133-0521 42.
47 LAX-ORD 7/ 8/77 0805-1040 b3
) " ORD~PIT 1/ €,71 1300~1320 5
49 u FIT=0RD 7/ 8777 1549-1620 7
50 " ORD-LAX 7/ br7? 1850-2201 3¢
51 " LAX-JFK 7/ /11 0225-1015 4y
52 #  JFK~ORL 77 S$£17 1£33~1649 51
53 " CRD-HNL 1/ 9,117 190C-02%0 ST
.54 ¥  HNL-OED 7/10,717 0515-1208 19
55 " CED=~HNL “T/10/77 - 1600-2139 92z
56 " ITO~0RD /1177 0407-1101 132 .
57 " CELD-HNL /11711 1630-22¢¢C ge
5e #- HNL-LAX 7712771 €C38~0453 5¢
54 " LAX~HNL /127717 1811-223¢ £1
69 % HNL-SFO /13,17 C110-0510 49
61 GI2¢4b SFC-0RD 7/13/77 1737-2022 3z
62 " ORD=JFK 7/13/11 2316-00 44 11
63 . JFK=-SFQ /164,77 1448-1623 49
GU 55451 SFO-HNL /14,77 2144-0159 49
65 HNL-ORD 7/15/77 0351-103¢ K3
66 " ORD<HNL 7/16,11 1620=2350 88
67 . HKL-LAX /11717 1925<2340 49
€8 #- LAX-DEN /16777 1500310 17
63 " CEN-LAX 7/18/77 1655-1315 16
70 " LAX~HNL /18,77 2026~-0058 54
71 " HKL~ORD 7/19/77 - 031$-402¢9 8€
72 " ORD-JFK 7/18,77 1244~-1349 13
73 w JFK-LAX 719,21 1644-2051 4s
% " LAX=HNL /19,77 2341-04 1€ 55
75 " HNL-LAX 7/20/77 ¢e31~1231 4s
16 "' LAX-0ORD /720,71 175€-2055 35
7 " OKD=SERA 7721717 c01€~-C31¢€ 3¢
78 " SEA-ORD /21,77 1520-1753 4y
7% % CRL-LAX /217117 2W4-0034 33
80 GE247 LAX-HNL /22,77 €304-~C729 52 <
81 n HNL-LAX 1722777 1840~2345 43 ¢
82 w. LAX<DEN /23777 €151-0313 24
83 " DEN-LAX 7/23777 1653~1813 17
84 " LAX=-HNL 7/23,77 2057~-0145 56 ¢
85 u HNL-SFC 17247711 0938~1333 4y c
86 " SFO-HNL /247177 1639~2052 57 <
87 " HNL-LAX 742472717 2258~03C8 49 C
88 " LAX-ORD /257717 £838~1123 34
89 L CED-PIT 1725711 1304~1324 4
30 " PIT-ORD 7/25/17 - 1549-1624 8




E'- ar
X
A
$
3
3
B

TABLE III - C) VLOC12, FILE 3 CCNCLUDED

FLIGHT DEPAFTURE DATA TINME DATA+ Lata»» -
RCUTE CATE INTVL (GMT)
81 GE247 ORD-LAX: /257711 1839~2139 33
92. " LAX~HNE /26777 1710~2149 5¢ c
93 - HNL=SFC 7/26/717 2355-0348 -1
- 441¢

+ Numker of CATA records
** Constituent measurements: ¢ = Carbor wonoxide.
Z - Cabin ozone

44




TABLE I1I ~ GASEF FLIGHTS CN TAFE VLCO12

D)

FILE 4 ( UAL-N4711U )

FLIGHT
ROUTE

GE258 SFC-OFL

"
"

"

ORD=SFC
SFO~HNL
HNL-LAX
LAX-0OKD
CED-SEA
SEA-ORD

CRL-LAX .

LAX~HNL
HRL<LAX
LAX-0&D
CEL~SEA
SEA-ORD
ORE~LAX
LAX~HNL
HNL-LAX
LAX-HNL
HML-SFC
SFO-HNL
BRL~ORD
ORD<HNL
HNL-LAX
LAX~HNL
HNL~-SFO

GE265 SFO~HNL

L]
"
"

HNL-LAX
LAX-ITO
ITC-LAX
LAX~-ORD
CRD~-PLT
PIT~QRD
CED-LAX
JFK~ORD
CPD+HNL
HNL-LAX
LAX-DEN
DEN-LAX
LRKX-HNL
ANL-ORD
CRD-YYZ
YYZ-ORD
CRD-HNL
HNL-SFO
SFC-HNL
HNL=-SFO

DLPAFTURE
DATE

/27,1
17271717
7/30/,77
7/30/77
7/30,77
7731711
/31,17

7231277

8/ 1,1
8/ 1711
8y 1,77
87 2771
87 2,11
8/ 2771
8/ 3,11
8/ 3,77
8y 3,77
8/ 3,17
8/ 4,77
8/ 5,17
8/ 6,77
8/ 1717
8/ 1,17
87 1/77
e/ 8,717
6/ 9717
&/ Ss7117
8/10,77
8/10,77
810,77
8/10,77
8/10,77
6/11,77
8/11/717
8/12,17
8713717
8/13,77
8/13/77
€/14,17
874,77
8/14,717
VALY aNE
8/15/,17
8/1€,717
8/ /77

LAT? TIME
INTIVL (GHT)

1736-2018
2243-2333
0253-0712
0511-1311
174:9-2025
0C09~0319
1519-1754
2138-00L8
0256~-0720
1635-1435
1748-2033
0069-0325
1527-1757
2128-0037
€302-0737
1024~1425
1710-2153
2347-0332
2020-C047
0349-1025
1708-0103
0829-1224
1706-2141
2359-0344
2€12-0029
0212-0612
1907-2327
0134-0517
£815-1050
1303- 1328
1604~1634
1834-2149
1528-1533
1952-0331
1933-2333
0216-0318
1702~1822
204.1-0116
$330-1010
1239-1304
1614-1700
1907-0302
2013-2348
0314~0729
€932-1317

PA
QRIGINAL ERE"

QF POOR

g 18

DATA+ Datas#

31
1
5¢C
4é
3¢
3¢
3C .
37
52
4¢
34
3¢
31
3€
83 .
48
Kas
4z
64
:1¢
95
4t
54
42
49
4s
53
41
31
&
6
37
13
83
43
¥2
16
52
76
6
g
93
39
4s
Leé

45




TABLE III - ) VL0012, FILE & CONTINUED....

FLIGHT DEPAFTURE LATA TIME DATA+ Data*x
KOU1E DATE INTVL (GMT)
46 GE265 SFC-HNL 6/1€,77 1644-2054 4&
47 " HNL-LAX 8/16/717 2322-0320 48
48 " LAX-ITO 8/17,71 1926-2345 50
49 " ITC~LAX 8/13/77 ¢148~0535 4s
50 " LAX~ORD /18,17 0804~1044 31
51 " CEC~PIT 8/18/77 1255~1315 &
82 % pIT=-OKD /18,77 1556~1631 g
5 % CRD-L&X 6/18/77 1334~-213% 33
54 " LAX~-JFK 8,198,717 CE£11-1000 .. . 4¢
g8 "  JFK=-GRD = E/19/77 1829-1654 1¢
g€ W OED~HNL 8/13,77 1649-0253 89 .
57 " HMNL=-SFO 8/20/17 0927-1312 4y -
£8 " SFO-HNL 8/2¢,77 1632-2037 48
56 " SFC-HNL &/31/77 0249-0659 47
€0 " HNL-SFQ /31,77 0935-1324 40
€1 GE275 SFC-HNL 8/31/177 1€31-29 36 s
62 " HNL=-LAX 8/31,77 2258-0303 3¢
€3 " LAX-ITO s/ 1777 1908~2313 4z
€4 " ITO-LAX 9y 2,77 013¢-0536 3¢
©5 " LAX=DTW 9/ 2777 €815-1115 3c
£6 " DIN-PIT S/ 2777 1352~-1357 2
&7 " EIT-0PD oy 2777 1606-1636 7
68 *  ORD-LEX S/ 2717 1647-2152 32
69 " LAX-SFO S/ 2717 2346-0006 g
70 o SFC=-LAX 9/ 3,77 oH7-0212 5
71 " . LAX-SFC s/ 3/77 04G2-0417 4
72 w  JFK=SFO S/ 4,77 1432-1907 5¢C
73 "  SFC-HNL e/ 4777 212€6-0141 48
74 " HNL-SFO 9/ 5,17 0930-1320 43
7% W  SPC-HNL S/ 5,71 1627-2042 5C
76 " HNL-LAX 9/ Ss77 2318-0313 46
77 " LAX~JFK S/ 6,77 0613-1003 37
78 % OKD-HNL 9y 6,17 1652-~0234 74
79 " ORD-HNL o/ 177 1606~-2350 9€
£0 U HNL=-ORD 9/ €,77 0316-1001 70
21 %  ORC-YYZ 9/ 8717 1315-1340 €
82 " YYZ-0RD 9, 8,17 1553~1645 36
83 *  CRD-HNL 9/ 8,77 1916~0304 97
84 " HNL~LAX 9/ $/77 1002-1402 44
85 " LAX-HNL 9/ S/11 1719-21587 3
86 " HNL-SFO 8y $,77 2346-0336 45
87 " SFC~ORD 9/10,71 1739-2019 3¢
48 % ORD-JFK 9/,10,77 2232326 ¢
89 " JFK-SFO 8/11/177 1435-1924 sy
30 " SFO~HNL S/11,71 2142-0152 41

46




Lt ittt

TABLE 111 -

9
52
93
94

[
-

96
7
98
39
100
101
102
1C3
104
105
1C¢
107
108
106
110

- - -

GE275
"o
“"-
]

]
"
"
"
(1]
[
cE27
L1}
"

n
u

-
"
u

D) VLC012, PILE &4 CONCLUDED

FLIGHT
EOUIE

HNL-LAX
LkX~-ORD
OKD-SFO
SFC-HNL
HNL-SFO
SEFC-HNL
HNL-LAX
LAX-JFK
LAX-ORD
CRL~SFC
SFO-ORD
ORE-JFK
JEK-SFO
SFC-HNL
BNL-LAX
LAX-DEN
CEMN-ORD
LAX~ORD
ORD«PLT
PIT-ORD

DEPABTURE
DATE

$/12,77
8/12/77
$/12777
$/13/717
S/13,717
9/13/71
9,137,177
S/14/77
S/15,77

"9/15/717

8/16/711
9/16/11
9/17/,11
8/17/717
9/18,17
9/19/,77
9/16/117
9/20/17
9/2C/77
$/720/77

+ Numbe:i cf DATA reccrds

*% Cconstituént measulenents:

ORIGINAL P
¥ POOR

LATM TIME
INTVL (GNT)

€833-1228
1522- 1808
2126-0041
0307-0717
€937-1332
1626~ 2041
2302-0252
2000-2353

. 1519-1759.

2216~0128
1808-2053.
2302~2352
1459-1959
22200235
1932-2335
0152-0301
0502-0617
0803-1933
1315-1340
1546-1628

F - Filter data

QUALIF{

DATA+ Datass

38
3¢
3¢
be
42
4z
45
47

2¢€ .

43
32
11
60
5z
63

47
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Figure 1. Flight record of GASP cabin and
ambient ozone measurements from
Pan Am N533PA, LHR-JFK, 5/15/77
{from tape VL0010, file 2, flight 67).
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file 3, flight 1).
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Figure 3.
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APPENDIX 2 - Specifications fcr GASP Archive Tapes (VLXXXX)

ORIGINAL PAGE, ..
GENERAL OF POUR QUALITY

1, Tapes are written in EBCDIC fdérmar using nine track
tapeés,

2. Tape density is 800 BPI.
3. Physical reccrds.(blocks) are §40S6 tytes.

4, The tapés_a:é unlabelad, and ccntain one ¢r mcre GASP
data files {On tapes < VLOC09 thesé are follcwed by a
tropcpauee ptessure data file.)

GASE.LATA FILE

1. Each GASP data file c¢cntains data. from a4 -single GASP
aircraft,. Within each. file, data are groupeéd and
idencvified. by flights (takecftf to landing) in.
chrenolcgical order.

2. The GASP data for each flight begins with a logical PLHT
record (flight identificaticn .data), which is fcllowed
by 1c¢gical CATA records {oné for each data recording
made 4during the rflight). Be¢th FLHT and DATA- records
contain 512.Lkytes, hence there are 8 logical reccrds per
pLssical reccrd (block).

3. An PLHT 1reccid will always be the first logical record
in a block. However,. evéry block neéd not tegdin with an
PLHT record (i.e., if thére are more than sSeven DATA.
records in a flight).. If the FLHT record flus the-
dvailable DATA records for a flight do not fill an
intéger number of blocks, the unhused logical tecords uin.
the final Gtlock are padded with zeros creating PADD
records. The diagram below shows hos several short
flights wculd be blocked.

Block 1 2 3

FDDLDDPP FDDDLDDD. DD.EEPPPDDP

lLogical
Eeccrd 12345678 12345678 12345678
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Block & 5 €

FDCLDDDDD E.DODEBDDD F.CLLDDDP

logical ) ) X
Record: 12345¢€¢78 12345678 12345678

wherte F is an FLHT record
D.is a DATA record
P is a PADL record

4, Tane firsc four bytes in each lcgical.record identify the
tecord type as FLHT, DATA, oI PADD. fetailed.
specificatior of.the parameters and. formats for FLHT and
DATA. reccras are dgiven in Table A-I and A-I1
respectively.

a)- In each ELHT record, the nusber of DATA réacords to
follow is given. by NEATA (Eytes 78-81), and the
nimter. ¢f blocks in the f£light is given by NBLOCK
(Bytes 32-84).,

b} For <+¢he last DATA record of.each flight, LbFLG
(Byte 5) = 'L*; for the last DATA record. in each
file, LBFLG = 'G' if ¢the following file iz a GASP
data file, and LBFLG = ‘Y% if the following file is
the trofcpause prescure file; for all cther DATA
records, uLBPFLG = ¢ ¢, . )

Note: DATA records with LBFLG #-' ¢ will be fcllcwed by

PADD records if the physical record (block). i nct
ccaplete.
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