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ABSTRACT
The author, during a series of six radonmygant comparison tests in the basement of his own
residence, encountered a number of difficultieshwthe handling and accuracy of the test
equipment. Between the comparison tests, the matuidently discovered that the outdoor levels
at his residence were significantly higher than twikatypically believed to be outdoor radon
concentrations. A number of tests were performedibtument this and to determine variations in
radon levels due to height of the sampling aboader This paper reveals the results of those tests
and includes a
discussion of some plausible reasons for the dlffess of certain
instruments to properly measure radon and someestiggs as to
possible remedies.
INTERCOMPARISON
Most of the measurements made in this repenrt done at the
author's personal residence located in Bucks CobBetynsylvania,
which is in the Eastern part of the state. Theshasiwood frame,
approximately 100 years old. The foundation isstacted of
rubble stone, the basement floor is concrete withper barrier
under it, but no sub-floor gravel. The heatingeaysis oil fired

hot water. A radon sub-slab system was installetvayears ago.

There are three suction points into the sub-slah the exhaust



pipework run outside and then below grade to arfstalled about
thirty feet from the house in some shrubbery. fEu®n levels in
the basement, with the fan system turned off, fram 5 to 60
pCi/Lit. The levels on the first and second flaoe considerably
less because the ceiling of the basement is iresligith sprayed-
in-place urethane, creating a very tight air sedlthe basement
door is weather-stripped. With the radon systenming, the
basement levels vary from about 1 to 5 pCi/Litl ralon
comparison tests were done with the sub-slab systerad off. The
basement temperature varied from 58 to 61 degiEes.humidity
varied from 70% to 85%. There are no windows enlithsement and no
measurable air flow. The radon comparison measmenin the
basement were repeated six times.
FIRST TEST

The first test was run for three days, A3(82/6/89, to
compare the performance of my AB5 Pylon with a passadon
detector (PRD) to a Femto-Tech continuous radontorathat was on
loan from the EPA. Four charcoal test kits wese ahcluded. The
Femto-Tech measured only slightly lower than thierfPipy 3%. *Graph
one* shows that while the two continuous monitemsraged close to
each other overall, the hourly data shows muclefasgings for the
Femto-Tech. This would be due to the lower seritsitof the

Femto-Tech. Four charcoal samples from four diffecharcoal



companies exposed at the same time however rargad28% to 64%
higher compared to the Pylon. The overall avecddie charcoal
kits was 51% higher. Two At Ease monitors meas@#ed% and 55.7%
higher and were returned to the manufacturer foahbration.
SECOND TEST

A second test was run for two days, 4/4¢89/6/89, to
repeat the comparison test of the Femto-Tech anByton and to
include some recently purchased E-Perm test kitd@repeat the
charcoal canister measurements. This time thed-&€etth measured
slightly high compared to the Pylon by 6.7%. | hast purchased
E-Perms and included them in this test. Two E-Bermaasured about
7% lower than the Pylon while one was 5.6% higiner another was
19.5% higher. Only two charcoal canisters, wepsgd this time.
*OFCC3* measured 25.1% lower and *OFEC1* measu8% higher than
the Pylon.

THIRD TEST

A third test was done to better comparegtdormance of
charcoal canisters and E-Perms. The test exppsua was three
days, 4/28/89 to 5/1/89. This time, duplicate s&amng were run
for each method. Two of the charcoal companie;@Fand OFEC3,
measured less than one percent different fromytenP The three
E-Perms averaged within 3% of the Pylon, with Hrgest variation

only 7% different. Two OFCCA4 test kits were 9% 46&6 higher than



the Pylon. Four test kits from OFEC1 averaged%Xgyher than the
Pylon, while OFEC2 averaged 71% higher. | questidthese two
companies about the high bias of their resultsvamether it was
due to the temperature of my basement, the humttiyr equipment
or the software curves. Both companies, which ggedar EPA
specified 4" canisters and Nucleus analytical egeit, could give
no reasonable explanation why their measurements seefar off.
Another follow-up test was determined necessacptdirm whether
there was indeed a problem with charcoal measutstested under
the conditions of my basement.
FOURTH TEST

Before the fourth test was run, the autteylen, PYLN1,
and an EPA Pylon, PYLNZ2, were run through two ssjgaradon
chambers so that they could both be re-calibratéa fourth test
included these two Pylons. The two At Ease mosiitioat had just
been re-calibrated by the factory were also inaudehe test.
The test was again run for 3 days from 5/26/8928/89. This
time a larger sampling of each company was doine tWo Pylons
were within 3% of each other. One At Ease monAGIES2, was
within 2% of the Pylon average. The other At Basmitor, ATES1,
was 69.8% low. This unit was returned to the mactufer again and
they returned it, reporting that it was operatiatistactorily.

The E-Perms in this test averaged within 2.2% efRilons with the



lowest reading 6% lower and the highest being 2§fadrithan the

Pylons. Four charcoal companies, OFCC2, OFEC3,C3-OFCC4 had
measurements within 3% of the Pylon average. @tleese companies
OFCC4 had a spread in its measurements with oned8ét and

another 20% higher. PA.DER 4" EPA style canist®i-C4, averaged
15.6% but had a spread from 10% to 28% higher. dfibe companies
repeated their tendency from previous tests to sahdtantially

higher than the Pylons. Company OFEC1 averagé&d#Bigh. Company
OFEC2 averaged 43.5% high. A single liquid sdattdn test kit,

DBCC2 was 18.3% higher.

FIFTH TEST

After numerous discussions with the chartaiad about
temperature and humidity conditions of the previ@ss, it was
suggested that the exposure length may be theatmgason for
the consistently high readings from two of the chal companies.
The actual instructions include with the test kahh company OFEC1
state that the test is to be run for two days, ewthe company
would analysis from one to six day exposures. dther company
OFEC2 had instructions with their canisters thiaegd exposures
from two to four days. The fifth test was set oglsat varying
exposure times could be investigated for all corrgganThe test

was run for four days from 6/12 to 6/16, with ahcsters



beginning their exposure at the same time. Twdstans were
exposed from each company for two days, three @aggour days.
In all, forty-two charcoal test kits were exposédthough the
radon levels fluctuated a lot in the basementatleage radon
concentration for the four day period was withire @Ci/lit. The
one At Ease, ATESZ2, that had done well in the prevtest again
did well in this test. The liquid scintillationgekits, DBCC2,

used for the two and three day exposures were 20ig8eér for two
day exposures and 44.2% higher for three days arg®as compared
to the Pylon. The liquid scintillation test kiBBCC3, used for
four day exposures were 2% lower and 12% higheipened to the
Pylon. The liquid scintillation kits, DBCC3, expasfor six days
were 3% and 32% lower compared to the Pylon. ®@aecoal company,
OFCC2, was within 7% for all measurements if yon'dimclude a
canister damaged by the mail. OFCC3 varied frdoweof 3% to a
high of 25% for its canisters over the four-dayiqubr

Interestingly, the OFEC3 canisters which had darg well in
previous three-day exposures also did very weh aithree-day
exposure, being only 3% higher than the Pylon. Sdme canisters
exposed for two days were 39.2% lower and for ftay-exposures
were 46.5% higher compared to the Pylon. Thiss@otery definite
straight line at a sharp angle to the Pylon averddee PA.DER

canisters OFEC4 also showed the same upward clithby were only



3.1% higher than the Pylon for a two-day exposutell% higher for
three days. Four day readings were 31.1% and 4@8érthan the
Pylons. The two charcoal companies, OFEC1 and QRE& were high
in previous three-day tests were within a few paroéthe Pylons
for two-day exposures but climbed to 35.2% and%Mmyher for
three-day exposures. Company OFECL1 had a fouexlagsure reading
that averaged 58.4% higher and company OFEC2 hadeaage that was
39.1% higher as compared to the Pylons.
SIXTH TEST

The sixth comparison test was carried ouséven days from
9/14/89 to 9/21/89. lincluded three Pylons ingheh test. One
was from PA.DER, the other was on loan to Camrdaen the EPA and
the third was my own unit. All three pylons werpesed in the
Radon QC chamber in Easton, Pa. a week beforeshevés begun. |
also included three E-Perms in the chamber to ctisgk
performance. Two of the Pylons were within 1%haf tadon chamber
reported level. The other Pylon was 5% lower. fhinee E-Perms

averaged 3.6% higher compared to the chamber levels

For the sixth test | obtained 141 charcest kits, three
At Ease test monitors, six short term E-Perms aeddng term E-
Perms. | decided this time to opened the tesirkigsoups each

day and then closed up all kits on the last dayis Would allow



me to ship all kits back to the lab at one timejrgaa lot of

UPS charges. To handle that many test kits wedadread them
over three sheets of plywood. To avoid obtainiifigieinces with
each group of test kits, | placed a Pylon in thddia of each
sheet of plywood. | also tried to keep the carssteenly spaced
with about four inches between test kits. Theltesue listed in
the following table.

The results again seem to indicate that égesd EPA style
canisters, (OFEC1, OFEC2, OFEC4, OFEC6, OFEC7)runduaid
conditions that use EPA developed moisture curvéisdir
calculations are biased high for exposures loriger two days. In
one case two canisters from OFEC1 were exposethgsand the
levels were reported as 91.5 and 96.7 pCi/lit wtherPylon average
concentration was 31.00 pCi/lit. Two of the comparthat have
developed their own moisture curves (OFEC5, OFC@RZC2 ) did
quite well in getting close to the mark. CompariyGT 3 did well for
two and three day exposures but were 25% higharttieaPylon
average for four days. Company OFCC3 which hae deasonably well
in test three and four was from 20.9 to 43.8% higin®ughout the
test. This company reported that some of theikiesshad picked
up an excessive amount of moisture and they nokechvkits had

guestionable results because of the moisture gain.



| exposed three E-Perms for one day anddenrE-Perms for
two-day exposures spread throughout the test pefiibe group of
one day exposures at the end of the exposure pdidockry well.
The two day exposures were all consistently higjieem the Pylons.
The highest bias averaged 16.8% higher than tl@Pylam not
sure why the E-Perms were consistently higher duhrs sixth
test, although this much bias is well within thé&®&ariation
allowed in RMP program. The calibration factor ioee E-Perms
included a carefully measured Background gamma. Iévge long term
E-Perms did quite well with a measurement that5%adower than the
Pylons.

The diffusion canisters that were exposegkwlee new F&J
style that had a number of holes placed in the gibiysion
barrier. The results from all the different comiear(DBEC1,
DBEC2, DBEC3, DBEC4) that used this style caniatere quite good,
especially considering that the canisters are bnamdand the
companies have not had much time to thoroughlythesn.

The three At Ease monitors gave very differeadings.
Unit #2 once again was the closest to the markt #lrnwhich had
been very low in the fourth test was still 40.1% leven after
being re-calibrated at the factory for the sixtt.teA
professional At Ease model was 30.4% higher condgaréhe Pylons.

OBSERVATIONS



The interesting correlation observed in le#t five and
test six is that the companies that use EPA opsrdfd" canisters
and the EPA calculation curves for those canistiéshowed an
increasing bias with extended exposure times uheeest
conditions. If, however, you follow the recommeti@xposure times
of two days, they appear to be very accurates iitteresting
that company OFEC3 recommends three day expostiel when
followed gave consistently accurate results.

The EPA did a study that concluded thafde inch open
face canisters should be exposed for two daysortimfately it
appears that some of the companies that use ERAogign face
canisters and EPA developed curves have not pugbnremphasis on
this recommendation for their clients. Many custosrwho use open
face four inch canisters may be unknowingly expp#ieir canisters
for longer periods than the optimum and gettinglteghat are
biased more than the 25% variation allowed in th#PRbrogram.

Another interesting phenomena is that tmersar readings
averaged higher than the winter readings and timengr readings had
much larger diurnal variations. Measurements ehtaken this
winter have confirmed this effect as they have l@amnaging half
the summer readings. | speculate that this idaltiee increased
infiltration of outdoor air into my basement in theter due to

the increased negative pressure. There is notcagase in radon



entry with this increased negative condition beeausg soil is very
tight. The diurnal variation is less during thenter because
there is less change in negative pressure frontodaight. During
the summer | would guess that the basement pressaneverse
between the warm days and cool nights causingJaiggs in the

radon concentrations.

E-PERM HANDLING

During the fourth round of testing it wasabvered that E-
Perm electrets gave voltage readings that varidgdthe
temperature of the electret surface. The expasitree E-Perm in
different temperatures did not seem to make ardiffge on the
accuracy of the readings; however, if the befoceadter readings
were done at different temperatures, this neetls taken into
consideration. We calculate the difference forstesm electrets
as 0.26 volts per degree temperature differenaestitme midpoint
of the voltage over 700. Long term electrets hddfarence of
0.17 volts per degree temperature difference. eSa office
temperature can be as high as 80 degrees andtheactgion
cellar is only 60 degrees, if we read the finatagé in the
cellar it can make a 5 volt difference on the negdil also

measured the response time it took an E-Permbdiztain a new



temperature at around an hour if the E-Perm issegbto the air.
Between measurement tests a number of the E-Peatneté showed
excessive voltage loss while they were in stordg@as suggested
from another user that any dust trapped duringpgenvhen the
electret is exposed for reading may be the cavsebegan to dust
off the reader, the electret and the shell befer@ssembling the
parts after reading the electret voltage. We firstl using a
hair dryer but became concerned about dust initheeisg blown
against the electret surface. We switched to acatens dust-off
cleaner thinking that would be cleaner air butcestithat it would
sometimes spit moisture. Eventually, we set upragen cylinder
outside the office and ran a vinyl hose to thed@esind connected
it to a hand held air sprayer. This seems to Wio&kand is now
included as part of our standard operating proesdur
OUTDOOR MEASUREMENTS

At the conclusion of the fourth test, | @ddhe two Pylons
outdoors on an open porch, in order to get a gao#idround reading
on the passive radon detector head, the PRDt thiepylons
turned on in order to observe how long it tooktha background
counts to dissipate. Instead, | observed thatdtien levels
would climb every night to a concentration above pg&i/Lit.
Thinking that the pylons were reading some radanicg from the

house, | moved them to the picnic table in the yacll and had a



similar night-time reading. This wasn't giving the background
reading | needed so | tried placing the Pylonswumy son's tree
house, fifteen feet above grade. The two Pylondaratwo days
and *graph fourteen* included shows the radon kwagkraged .45
pCi/lit with the night-time highs being over 1 pi&i/

To get a true background for the PRD headtiseoPylons |
ran vinyl tubing from a nitrogen tank into the heddhe PRDs and
taped off the other openings except a small operlisgt the
nitrogen tank regulator to just enough flow tolslig pressurize
the PRD heads and measured the background cowertsaenty-four
hours. This gave me enough confidence in the Bylosee very low
concentrations. The outdoor test was repeated T¥@@hto 7/26 in
the same area of my yard but three feet off thargto This time |
was amazed to observe again the strong diurna<sydth a peak
reading over 3 pCi/lit in the early hours of thermng. The
average was .82 pCi/lit over the four days. | oles@that the
levels rose the highest only at night when thevas very still.
Rain or any wind would generally produce low cortgions.
Cloudy, still nights seemed to produce the highestentrations.
| then left a Pylon outdoors at a house near Atent Pa. where we
had previously done numerous indoor measureméims.initial
basement reading at this house was around 80tp@tice again

you could clearly see in graph *sixteen* the dilicyeles with a



peak reading of 1.85 pCi/lit in the early hours ancbverall
average of .37 pCi/lit for the ten days.

I next ran a series of three first floorand basement,
and outdoor radon measurements. In Comparisod B,ahe house
was occupied normally with the air conditioner rimgnand the
windows shut. During Comparison 1 the indoor levas 30% lower
than the outdoor level which shows that it is palssio
not only meet but surpass the national goal ofondkevels the
same as outdoor levels. In Comparison 3 the indeeis were the
same as the outdoor levels. In Comparison 2 thedhaas not
occupied and the indoor levels went twice as hgytha outdoor
levels. During this period the air conditioner vgasit down. When
the air conditioner is used the fan is set to mtiouously. The
cooling effect tends to limit the amount of radbattcan rise up
out of the basement. In Comparison 1 and 2 wihathconditioner
on, the first floor radon level averaged 32% ofltheement level.
In Comparison 2 with the air conditioner off and tiouse
unoccupied, the first floor radon level was 58%hef basement
level. There may also be a compounding effectusscthe air
handler for the air conditioner is in the attic aincbntains a
high efficiency HEPA filter.

On 11/6/89 to 11/8/89 | ran a comparisohttesry to

determine the difference height made on outdoosoreanents. | ran



vinyl tubing outside to three different elevatiorhe tubing ran
back into my office and each tube was connectedsiparate Pylon.
| set up the PRD heads of each Pylon to be aneactiv with just
a trickle of flow through each cell. Graph *twehghows there was
just the slightest difference in the three différdesight
measurements. Notice that the radon levels stayede one pCi/lit
till noon on 11/7/89 and that the six meter eleratiropped in
concentration first, which is probably due to aglzeeblowing in
during the day.

If we are to pursue the national goal otueeag indoor
radon levels to ambient levels it would appear aedto have more
measurements of outdoor levels. We left an al@tk exposed
outdoors from 8/17/89 to 10/3/89 and it can badk wireading of
1.1 pCi/lit. This kind of background reading migtigo be a factor
in epidemological studies. For our own companyatneoor levels
are a complicating factor in determining our empkgxposures
because the employees leave their personal afptiadetectors
hanging in the trucks at night. We are trying étedmine if we
should sub-tract a portion of their readings frow lab report to
get a true reading of their exposure during theirkmg hours.
Measuring radon is indeed more complicated thaonsrg a test kit

and mailing it back to the lab.



RADON DETECTOR COMPANY CODE CHART

OPEN FACE CHARCOAL CANISTERS, 4" DIAMETER 200 GRAMSHARCOAL

EPA DEVELOPED MOISTURE CURVES

OFEC1 N/A
OFEC2 N/A
OFEC3 N/A

OFEC4 PENNSYLVANIA DER

OFEC5 RADON ANALYTICAL LABS, INC., INDIANAPOLSE, IN.
OFEC6 RPI

OFEC7 USEPA

OPEN FACE CHARCOAL CANISTERS, VARYING CANISTER SEZ
COMPANY DEVELOPED MOISTURE CURVES

OFCC1 TCS INDUSTRIES, HARRISBURG, PA., STANDBRCANISTER
OFCC2 TCS INDUSTRIES, HARRISBURG, PA., OVEREBIZANISTER

OFCC3 KEY TECHNOLOGY, JOHNSTOWN, PA.
OFCC4 N/A

DIFFUSION BARRIER CANISTERS
EPA DEVELOPED MOISTURE CURVES

DBEC1 PA.DER

DBEC2 RADON ANALYTIC LABS, INC., INDIANAPOLIS,IN.
DBEC3 RPI

DBEC4 USEPA

DIFFUSION BARRIER CANISTERS

COMPANY DEVELOPED MOISTURE CURVES

DBCC1 RADON MITIGATORS

DBCC2 EKS-RADTECH, INC., TRAINER, PA., 2-3 DAKITS
DBCC3 EKS RADTECH, INC., TRAINER, PA., 4-6 DXXITS

CONTINUOUS MONITORS

PYLN1 WPB PYLON AB5



PLYN2 CAMRODEN PYLON AB5
PYLN3 DER PYLON AB5

ATES1 AT EASE UNIT 1

ATES2 AT EASE UNIT 2

ATES3 AT EASE UNIT 3

FEMT1 FEMTO-TECH

OTHER TEST KITS

EPST1 E-PERM SHORT TERM
EPLT1 E-PERM LONG TERM

COMPARISON TEST DATA

TEST #1 2/3/89 TO 2/6/89

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

PYLN1 17.40 <-REFERENCE

FEMT1 16.80 -3.4%

OFCC4 22.20 27.6%

OFEC1 26.10 50.0%

OFEC3 28.10 61.5%

OFEC*2* 28.50 63.8%

ATES1 27.10 55.7% ETRIRNED AT EASE UNITS TO
ATES?2 21.70 24.7% MANUF. FOR CALIBRATION

TEST #2 4/4/89 to 4/6/89

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

PYLN1 19.50 <-REFERENCE
FEMT1 20.80 6.7%
OFCC4 14.60 -25.1% <-EXPGERUTOO SHORT
EPMST 20.10 3.1% 183.2120.6, 23.3
-71.2%, 7%, 5.6%, 19.5%
OFEC1 26.70 36.9%

TEST #3 4/28/89 to 5/1/89

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS



PYLN1 31.06 <-REFERENCE

OFCC2 31.20 0.5% 3233

OFEC3 30.90 -0.5% 31@82

EPMST 31.70 2.1% 318%4330.0
OFCC4 35.00 12.7% 34603

OFEC1 47.30 52.3% 51741444.6,45.9
OFEC2 53.10 71.0% 52325

TEST #4 5/26/89 to 5/29/89
INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS
25.86 £RERENCE AVG OF 2 PYLONS

PYLN1 25.55 -1.2%

PYLN2 26.16 1.2%

ATES2 25.50 -1.4%

OFCC2 25.50 -1.4% 2536225.6
OFCC4 25.50 -1.4% 214]1225.8,31.0
EPMST 25.30 -2.2% 2421225.8, 26.2
OFEC3 25.20 -2.6% 24572

OFCC3 25.40 -1.8%

OFEC4 29.90 15.6% 2886229.3, 33.1
DBCC2 30.60 18.3%

OFEC1 36.40 40.8% 356]1336.8, 37.2
OFEC2 37.10 43.5% 35823

ATES1 7.80 -69.8%
TEST #5-2 6/12/89 to 6/14/89
INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

36.46 <-REFERENCE
PYLN1 36.46 0.0%
OFEC2 36.35 -0.3% 36833
OFEC1 36.05 -1.1% 35883
ATES2 35.50 -2.6%
OFCC*1* 33.35 -8.5% 34.2,8<-Can.Damaged
OFEC4 37.60 3.1% 386183
DBCC3 43.95 20.5% 434435
OFCC3 44.30 21.5% 45294
OFEC3 22.18 -39.2% 232KB21



TEST #5-3 6/12/89 to 6/15/89

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

35.69 <-REFERENCE

PYLN1 35.69 0.0%

OFCC2 35.90 0.6% 34263
ATES2 35.40 -0.8%

OFEC3 36.75 3.0% 363m95
OFCC3 38.45 7.7% 42483
OFEC4 41.75 17.0% 41184
OFEC2 48.25 35.2% 48&04
OFEC1 48.90 37.0% 46155
DBCC2 51.45 44.2% 502269

TEST #5-4 6/12/89 to 6/16/89

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

36.52 <-REFERENCE

PYLN1 36.52 0.0%

ATES2 36.90 1.0%

DBCC2 38.17 45% 403262
OFCC2 34.10 -6.6% 344723
OFCC3 41.65 14.0% 415384
OFEC4 50.10 37.2% 47235
OFEC1 50.80 39.1% 501335
OFEC3 53.52 46.5% 523P]12
OFEC1 57.85 58.4% 56975

TEST #6-1 9/20/89 to 9/21/89 64*F 85% HUM

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS
38.64 <-REFERENCE DAILY PYLON AVERAGES

PYLN1 38.92 0.7% 38.92

PYLN3 38.75 0.3% 38.75

PYLN2 38.24 -1.0% 38.64

INDIVIIAL RESULTS



OFCC2
OFCC3

EPMST

ATES?2

38.75
39.95
39.03

30.43

0.3%
3.4%
1.0%

-21.2%

38443
38004
394.3339.7
3226236.0

TEST #6-2  9/19/89 to 9/21/89

INSTRUMENT AVG PCI % off PYLON

64*F 85% HUM

INDIVIDUAL RESULTS

PYLN1
PYLNS3
PYLN2

OFEC1
OFCCA4
ATES?2
DBEC1
OFEC1
DBEC4
OFECY
OFCC3
DBEC2
OFEC5
DBCC1
OFEC3
DBEC3
OFEC6
OFCC1

37.58
38.08
37.06

41.55
45.42
35.73
40.25
43.15
38.38
36.65
32.65
43.30
41.60
35.40
22.92
40.90
40.80
38.10

37.57 <-REFERENCE

0.0%
1.4%
-1.4%

DAILY PYLON AVERAGES
36.19
37.38
35.83

INDIVIIAL RESULTS

10.6%
20.9%
-4.9%
7.1%
14.9%
2.2%
-2.4%
-13.1%
15.3%
10.7%
-5.8%
-39.0%
8.9%
8.6%
1.4%

418654

444 7448.4, 44.5
3223841.1

39504

423854

40344 39.6, 36.9, 34.6
38@4336, 38.5, 36, 34.2
32213

43354

42104

354

228519

40.9

41411

38893

TEST #6-3  9/18/89 to 9/21/89

INSTRUMENT AVG PCI % off PYLON

64*F 85% HUM

INDIVIDUAL RESULTS

PYLN1
PYLNS3
PYLN2

31.69 <-REFERENCE
31.66
32.08
31.33

-0.1%
1.2%
-1.1%

DAILY PYLON AVERAGES
19.56
19.85
19.63

INDIVIIAL RESULTS



OFEC2 46.00 45.2% 46354

OFCC4 43.37 36.9% 46487437.6,44.4
DBEC1 32.90 3.8% 3143

OFEC1 52.90 66.9% 53195

DBCC2 33.68 6.3% 3488335.2,31.7
OFECY 37.90 19.6% 38%,3B, 36.9, 37.3, 37.7
OFCC3 31.85 0.5% 31%23

DBEC2 31.50 -0.6% 328,73

OFEC5 34.55 9.0% 35343

DBCC1 32.00 1.0% 32.0

OFEC3 31.58 -0.3% 313R24

DBEC3 34.00 7.3% 34.0

OFEC6 42.95 35.5% 42364

OFCC2 30.45 -3.9% 29103

TEST #6-4 9/17/89 to 9/21/89 64*F 85% HUM

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

31.18 <-REFERENCE DAILY PYLON AVERAGES

PYLN1 31.12 -0.2% 29.47

PYLN3 31.64 1.5% 30.29

PYLN2 30.78 -1.3% 29.13
INDIVIDAL RESULTS

OFEC2 53.00 70.0% 51415

OFCC4 41.42 32.8% 438B4340.8, 42.7

DBEC1 32.95 5.7% 32313

OFEC1 66.30 112.6% 666L56

OFECY 42.05 34.9% 42138443.0, 42.1, 42.5,

OFCC3 32.65 47% 32293 40.6

DBEC2 33.50 7.4% 32463

DBCC1 32.60 46% 32.6

OFEC3 46.16 48.0% 474309

DBEC3 33.20 6.5% 33.2

OFEC6 53.90 72.9% 516145

OFCC2 29.50 -5.4% 308.92

TEST #6-5 9/16/89 to 9/21/89

64*F 85% HUM



INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS

30.12 <-REFERENCE DAILY PYLON AVERAGES

PYLN1 29.94 -0.6% 25.21
PYLNS3 30.64 1.7% 26.58
PYLN2 29.77 -1.2% 25.66

INDIVIDAL RESULTS
OFCC4 43.30 43.8% 46480444.4, 38.5
DBEC1 30.25 04% 28183
OFEC1 68.10 126.1% 68816
OFCC3 37.70 25.2% 37.7
DBEC2 33.10 9.9% 3233
DBCC1 30.50 1.3% 305
DBEC3 30.80 2.3% 30.8
OFCC2 32.00 6.2% 30393

TEST #6-6  9/15/89 to 9/21/89 64*F 85% HUM

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS
31.00 <-REFERENCE DAILY PYLON AVERAGES

PYLN1 30.82 -0.6% 35.25

PYLN3 31.57 1.8% 36.29

PYLN2 30.61 -1.3% 34.86

INDIVIIAL RESULTS
OFCC4 42.47 37.0% 433425.W, 39.6
DBEC1 34.75 12.1% 3538,/3 "W"INDICATES
OFEC1 94.10 203.5% 9617159 WET SAMPLE
DBEC2 32.60 5.2% 332®
DBEC3 33.00 6.5% 33.0

TEST #6-7 9/14/89 to 9/21/89 64*F 85% HUM

INSTRUMENT AVG PCI % off PYLON INDIVIDUAL RESULTS
30.37 <-REFERENCE DAILY PYLON AVERAGES

PYLN1 30.37 0.0% 27.62

PYLNS3 30.80 1.4% 26.10

PYLN2 29.95 -1.4% 25.94

INDIVIIAL RESULTS
OFCC4 40.75 34.2% 38.WW, 44.W, 40.W



ATES1 18.20 -40.1% 18.2
ATES2 33.20 9.3% 33.2
ATES3 39.60 30.4% 39.6
DBEC1 33.00 8.7% 3343
DBECA4 31.89 5.0% 30X.23315,34.6,31.4
EPMLT 28.76 -5.3% 34.8,4 26.5, 285, 26.4
DBEC2 34.80 14.6% 34063
DBCC1 28.05 -1.7% 29.26.,53
DBEC3 29.50 -2.9% 295

TEST #6-2A 9/14/89 TO 9/16/89
PYLNS AVG  31.02
EPMST 34.20 10.3% 34393

TEST #6-2B 9/16/89 TO 9/18/89
PYLNS AVG  27.73
EPMST 30.90 11.5% 3112330.6,

32.6,8 29.9

TEST #6-2C 9/18/89 TO 9/20/89
PYLNS AVG  28.08
EPMST 32.80 16.8% 33BB332.8,

32.4.@ 31.7,



