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QUALITYASSURANCEANDDATACOLLECTION:ELECTRONICDATATRANSFER

L. M, TomczakSenior StaffScientist,J. C. Gore, TechnologistII, W. G. Lohner,
EngineerI, E. C. Ray,Meteorologist,and O. A. Selaslqy,TechnologistII, Fernald
EnvironmentalRestorationManagement Corporation, Radiological Environmental
Monitoring group, P.O. Box 398704, Cincinnati,Ohio 45239-8704and H. B. Spitz
PhD, University of Cincinnati, College of Nuclear Engineering, Cincinnati, Ohio
45242-0072

ABSTRACT

The Radiological Environmental Monitoring (REM) group at the Fernald
EnvironmentalManagement Project is involved in an Electronic Data Transfer
practice that will result in the improvedquality assuranceof collecteddata.
This practice focuseson electronicdata transferfrom the recording instrument
to reduce the manpowernormallyrequired for manual data entry and improvethe
quality of the data transferred.

The applicationof this practicecan enhance any data collectionprogram where
instruments with electronic memories and a signal output a_e utilized.
Organizationsemployingthispracticecan strengthenthe quality and efficiency
of their data collectionprogram. The use of these practices can assist in
complyingwith QualityAssurancerequirementsunder ASME NQA-],RCRA, CERCLA,and
DOE Order activities.

Data from Pylon AB-5 instrumentationis typicallyconfiguredto print data to a
tape. The REM group has developeda process to electronicallytransfer stored
data. The data are sent from the Pylon AB-5 field instrument to a Hewlett-
Packard portablehand computer,model HP95LX. Data are recorded and stored on
a 128 K-byte RAM card and later transferredto a PC database as an electronic
file for analysis. The advantageof this system is twofold: (I) Data entry
errors are eliminatedand (2) considerabledata collection and entry time is
eliminated. Checks can then be conducted for data validity between recorded
intervalsdue to light leaks etc. and the detection of outliers.

This paper/presentationwilldiscussthe interfaceand connectorcomponentsthat
: allow this transfer of data from the Pylon to the PC to take place and the

process to performthat activity.
g

INTRODUCTION

Fifteen continuousradonmonitors have been installedat the DOE Fernald
EnvironmentalMonitoringProject (FEMP)at both on-site and off-site locations
to measurewhat, if any, contributionto the natural radon background is made
by sources of radon locatedon the Fernaldproject. On-siteoutdoor locations
for each of the samplershave been selectedto provide representative
measurementsof radon that are either close to the sourcesof emission (K-65
silos that containconcentratedradium byproducts)or near buildingsand areas
where production occurred. Severalmonitorshave measured radon at the FEMP
fenceline and from two backgroundlocationsa minimum of 13 miles from the
project includingone locatedin the oppositedirection of the prevailing
wind.

Each monitor prints the resultsof hourly measurementsand also stores the
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data in the instrumentcomputermemory. Each resultconsists of four fields
of data: sequencenumber, hour (24 hour clock), instrumentresponse
(counts/hour),and radon concentration(pCi/l). Data is retrieved from each

" instrumentby environmentaldata collectionpersonnelon a weekly basis.
Data collectionpersonnel initialeach data paper tape and reset the
instrumentsequence number to initiate another run. An identificationnumber,
calibrationfactors, and other data constantsare printed on the data tape
whenever the instrumentis reset. Data are also collected/transferred
electronicallyonto a hand held computer at each location. The instrument
response is also conductedusing a check sourceon a weekly/monthlybasis per
establishedprotocol.

The radon collectioninstrumentsare housed in environmentalenclosuresto
protect them from the d4rect adverse effects of the environmentbut are not
heated or sealed in any manner. They operate 24-hours a day and are expected
to functionproperly in all types of weather and generate 168 hourly readings
each week. The instrumentssample radon in the ambient air based upon the
diffusion principleand, thus, have no moving parts or pumps. Other than
weekly inspectionby the data collection personnelto retrievedata, reset the
instrument,and insure that the instrument is still operating,no other
operator attentionis provided or required. Instrumentre-calibrationis
scheduledon an annual basis contingent upon the satisfactoryinstrument
source check results.

OVERVIEW

Collectionof data, albeit an importantfunction,comprisesonly half of the
environmentalmonitoringactivity. Sometimesit can be just as cumbersometo
appropriatelydeal with the data that has been collected,as it can be to
collect the data. The RadiologicalEnvironmentalMonitoringgroup at the DOE
FEMP facilityhas identifieda solution,to at least take some of the dread
and monotonyout of the voluminousenvironmentaldata reductionand reporting
activity,without sacrificingquality.

OBJECTIVE

Obtaining a workable electronic file for generating reports from data tapes
requires considerable labor intense quality assurance activities. These steps
are depicted in Figure 1. To relieve the burden of work related to the data
collection and reporting, a method has been devised to transfer the data
electronically. These steps are depicted in Figure 2.

There are essentially two steps in the electronic data transfer process. The
first step is the transfer of an electronicdata file from the Pylcn AB-5 unit
to RAM card on a handheldcomputer in the field. The secondstep is the
transfer of field data from the RAM card to an electronicdata file back at
the office on the hard drive of a PC.

This data is then transferredvia disk along with the hard copy data tapeof
the Pylon AB-5 data to a data previewer,and then to an independentgroup that
produces the environmentalreports. This activityshould eliminatedata
errors and data entry form.



MATERIALSNEEDED

The following is a list of equipment that is needed to complete the electronic
data transfer from the AB-5 Pylon to a personal IBM disk operatingsystem
computer•

. Pylon AB-5 Radon Monitor
• Pylon Model PPT-I Printer
• Pylon Model CI-S5 Computer Interface
• CPRD (radon detector)or a 300A Lucas cell
• DB15 Female A/B Switch Box
• DBI5 3 foot M.M. TransferCable
• DBI5 3 foot M.F. TransferCable
• DB25/9 M.M. Gender Changer
• DBI5 M.M. Gender Changer
• HPgSLX Computer
• HP FIOOIA ConnectivityPack
• HP FIOO2A IZ8 K-byte RAM card
. ]28 K-byte RAM card drive linked to PC

METHODOLOGy

Data collection personnelhave proceduresfor performinginstrumentchecks and
retrievingdata from each of the instruments. They observeinstrument
operation and determinethat the data output tape appearsnormal. They also
initial the data tape, electronicallytransfer the data, and res(._tthe
instrument. Should the instrumentappear to be malfunctioning,they will
notify management and initiatea servicerequest from the instrumentation
group• Periodically,after electronicallytransferringand collectingthe
data, the data collectionpersonnelperform an instrumentresponsecheck by
removing the radon sampler and attachinga check source• Followingthe
performancecheck, the data collectionpersonnelre-attachthe radon sampler
to the monitor, and reset the instrument.

The followingare the steps that are needed to transferthe electronicdata
file from the Pylon AB-5 unit to a personal IBM disk operatingsystem

. computer• Each step of transferwill be presentedin detailin the Appendix•

QUALITYASSURANCEOF TRAN,SFERRI_DDATA

To ensure that the data are successfullytransferredfromthe Pylon AB-5 to
the RAM card, a qualitycontrolcheck is performedeachweek. Duringthe
weekly inspectionone data tape from those collectedis randomlyselectedand
10% of the data points are randomlychosen and comparedto the sa_e data
points on the electronicfile. Once each quarter, one data tape _s randomly
selected and all data tape data points are comparedwith the electronicfile

• data points•

SUMMARY

Using the electronicdata transferscheme described in thispaper,radon data
can be easily convertedinto an electronicfile for furtherprocessing. Once
the data are transferredto a disk, the data cBn be previewedby the
individual assigned the task of quality assuranceand data validation• lt



will be necessaryto parse the data using a lotus functionto be able to work
with each of the columns. This data translationprocesswould also be
required if other software programs (any softwarecapableof handling ASCII)
were used in the transfer process. A check of data will then need to be
conducted to confirm that the data was correctlytransferredand that all data
points were valid observations.

By utilizing the electronic transferof data,considerabletime can be saved
in both the areas of manual data entry, and the checksthat are requiredto
ensure that the data is correct. Activitiesthat had previouslytaken more
than a day can be performed in much less than a day withoutsacrificingdata
quality.
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HP 95LX User's Guide, Hewlett-PackardCo., 1991,Corvallis,OR
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APPENDI X

, TRANSFERRINGDATAFROMTHE.pYLONMONITORTO THE HP95LXCOMPUTER

1) Hook up the HPFIOOA1Connectivity Pack to the HP95LXand the CI-55
Computer Interface

Connectthe CI-55 to a DB-15 H.M. Transfer Cable.

2) Preparethe HP95LX for use

Turn on the HPg5LX
Press: ON/OFF key

Press:BLUE FILER key
Select PRN (DIR)
Press"CURSORDOWN key
Note' Delete all PRN files to start off the day. This will

ensurethat sufficientmemory will be availableon the
unit to collectthe data.

Press: F9 key to tag the old file to be deleted

Press: F3 key
Y key (to delete)
MENUkey

Press:Q key to quit
Press:COl_ key

Press: MENU key
Press S key for SETTINGSselection

Press:U key for USE selection

Press:CursorArrow---> key over to File (PYL.DCF)
Press:ENTER key
Check the followingsetup information:

Port:
Inter. I
Baud 3
Stop 1
Parity none
Char 8

Dial:
Type Pulse

Press:Q key for QUIT selection

Hold CTRL key and press F-5 key simultaneously

Backspaceto DAT and deleteby using the <---(Break)key
Type PRN\name.prn
Press: ENTER key



Note: 8 charactersmax. name

Press:MENU key

Press:C key for CONNECT selection
(at this point set up the pylon to send data)

3) Transferringdata from the pylon unit to the HPg5LX:

PylonMonitor
Press:START/STOP key to stop current run

SwitchBox
PlaceA/B switch to B position

Pylon AB-5 unit
Press:RECALL key

Press:PRO6 STEP key, this will show the most current run.
it is necessary to collecta different run use the PUMP key to

change the first digit and the START/STOP key to change the second
digit.After the RUN is selectedpress the PROGISTEPkey 3 times.

Pressand hold: STATUS key
Displaywill show the run, cycle, and interval.

Press: PROG/STEPkey while holding the STATUSkey
Thiswill start the data transfer.

Release: PROG/STEPand STATUSkey.
Whenthe data transfer is complete the Pylon AB-5 display will

display the word "ready" .

SwitchBox
RepositionA/B switch to the A position
DisconnectCI-55 Computer Interfacecable from transfer
cable on switch box.

HPg6LXComputer
Press:MENU key to exit program
Press:Q key for QUIT selection

4) Checkingdata transfer
Press:FILER key
Selectthe FRN (dir) ENTER key

(check if file and data exists)

Press:MENU key
Press:Q key for QUIT selection
Turnoff instrument

Press:ON/OFF key
Note: Preparefor next station. At the next location it is not

necessaryto repeatstep #2, but step #1, the hookup is
still applicable.



DATATRANSFERFROMTHE INTERNALDRIVE OF THE HP95LXTOTHE RAMCARD

1) Transfer data from the HP95LX capture file to the HP95LXLotus ]23
Directory on the RAM Card

Turn on the HPg5LX
Press: OFF/ON key
Press: LOTUS]23 key
Press: MENUkey
Press: F key for FILE selection

I key for IMPORT selection
T key for TEXT selection

Arrow to ---> PRN\ enter
Search for file of interest

Press: ENTER key

2) Saving the file
Press:MENU key

F key for FILE selection
S key for SAVE selection

Press ESC key two times
Type in A:\file name
Press: ENTER key
Press: R key for REPLACE selection if necessaryto write over

previousdata
Press: ENTER key

Repeat this step to transfer the files to the LOTUS (dir Drive A
RAM card)

Transferdata from the 128 K-byte RAM Card to the PC via the RAM Card
Drive

Press:MENU key
Press:Q for QUIT selection
Press:Y for YES selection
Turn off the HPgSLX

Press: ON/OFFkey
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