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ABSTRACT

+he Envizonmencalr Protection Agency's (EPA) National
Raaon Prorficiency (kMP) Prugram iS a voiuntary measurement
proficiency program avaliabie to companies orfering radon ana
rauon decay pcOaQuUCTS measuremencs to tne pub.ic. ‘the program
commenced in Februacy 1936 in response to requests from States
for assistance to icencify companies witn Known measurement
capabilities anu to provide participating laboratories with an
opportunity to compare their measurements withi internationally
esctabi.snea ievess 1n a Feaerai EPA radon chamber as welil as
with companies in the program. Since impiementacion, the
Nat.onal RMP Program nas grown from 39 companies participating
in test rouna 1 to over 1VUU 1n test round 5. Eight measurement
mectnuds ace presenc.y allowea in the program. Companies meeting
program requirements using tpese methous are iisted :h reports
aiscraivucted y all 50 Scates.




INTRODUCTLON l:)l;!“!\':.l.

“he Envicronmental Protection Agency's (EPA) Office of
Raalacion Programs has estap.lisnea the Nationa. Radon
Measuvrement Proficiency (RMP) Program within its rRaaon Division
O assist States and the pub.iic in selecting companies to
measure indoor radon and ragon decay products. +The immediate
oojective of this program 1s to provide information to the
pubiic apout the technica. competence Of companies measuring
inaoor radon. incerested radon measurement companles ace tested
and the names orf those successtully participating are liisted in
pub.ic proficiency reports. The .onger-term objective of the
program 1s to promote standard measurement and quaiity assurance
pcoceaures for a.l indoor cadon measurement companies.

PROGRAM OPERATIONS AND REQUIREMENTS

The ilationa. RMP Program is not a Feuera:r certification
pcogram fo.o tauon measurement laboratories or companies. ‘[ne
EPA uves not cercify, cecommena Ov endorse particaipating
iaboratoL..S o companies, but mecely lists iaboratories and
compan.es tnat nave voiuncar.ly demonstraceu capabiriities for
measuring radon and ragon aecay products ievels. Theretfore,
parcicipating laporator.es and companles snouiq not advertise
cecticicacion, accreditation, recommendation, or endorsement by
£PA. However, the program serves as a core element by which
Scaces can estabiish cectification or accreditation programs of
their own.

This program 1S davailable to ail indoor radon measurement
companses, pPJlmAary ana secondary. Primary companies proviae
rauon measurement se:zvices to che pubiic ana nave laocoratocy
anaiys.s capaoi..ty. Secondary companies aiso proviae radon
measuremenc secvices ovut do not have laboratory analysis
capaplriity. These companies must use the analys.s capabiiicy
Of a primary company which successruily participates in the
program.

On an EPA scneauied basis, usually annuaily, inaoor raaon
measucenent companies age lnvited to parcicipate in the Nationai
RMP Program Jhe Nationa. RMP Program offers measurement
compaiiles the opporctun.tty tO Vo.untarliiy participate in radon
measucement proficiency tescing as they wiil receive .eievant
stat.sticai Qata on their 1ndoor radon measurement capapilities
ana instrumentation. To successfuily pactcicipate in tne
program. a primary company must meet the fo.lowing reguirements.

(L} follow EPA measuremenc protocois in EPA documencs
"Incerim Inaoor Radon and Raaon Decay Proguct Measurement
grococols" (EPA Document No. EPA-520/1-86-04), "Interim
Prococo.s for Scceeening and fo.low-up Radon anc radon Decay
Product lMeasurements (EPA Documenc No. EPA-320/1-8o0-0i4-1),
"Intezim Protocol for Using o -PERMs to Measuce Inaoor Radon
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Concentcations”, ana "the Natiuvnal Radon Measurement Proficiency DR AFT
Program. Application and Participation Hanuai" (£EPA Document NoO.

EPA 520/1 87 022) A copy of these documents may oe obtainea by

writing to.

Environmental Protection Agency

Office of Raaiation Programs

radon Division (ANR-464)

Nacional Radon Measurement
Procriciency (RMP) Program

40L M Screet, SW

Washington, DC 20440

(2) uemonstrate management tcacking capab.iity, i.e.,
tine ab..ilty tO get 1naoor fadon measurement resu.ts to the
proper nomeowner, and

{3, cemonstrate the abiiity to measure rcaaon and/or
caaon decay pcoducts within the estdp.isned program measurement
criteria

To successfuliy pacticipate in the Nationai RMP Program, a
seconaary company must satisfy items L and 2 of the above
cequirements. Additionally sSeconcary companies must provide
the names of ail pcimary companies which provide laboracory
analysis for their radon measurement devices. These primary
companies must successfu..y parcicipate in the perfocmance testc
round.

Although the Nationai RMP Program is voluntary, to maintaLln
thelr proficiency .istings, companies must participace in every
test rouna. These pe.formance test rounas do not roucinely
lnc.uae re-tests. OUnuy tnose companies thac are parcicipating
tor tne ficst time or that have never pecformed successtuiiy in
tne Nacionai RMP Program are a.iowed a re-test auring tne
schedurea pecfocmance test rouna.

Ine EPA has ueveroped measurement protocols for eignt
alfferent metnods ana belleves any of them,; wnhnen useda in
accotuance witi £PA Protocois can proauce vaiid results.
~he eight measurement methods wnich National RMP Program
parcicipants are cestea for are iLnciuaea 1n two main
categor.es.,

A, Passive or Mail-in Detectors
Activated Charcoal Aosorption (CC)
Alpha-Track Detectors (AT
Raaon Progeny l[utegrated Samp.ing Units (RP)
Eiectret Passive Environmental Radon Monitors (EP)




B. Active or Waik-.n Detectors
Continuous Radon Monitors (may also be passive) (CR)
Concihuous Wocking Level Monitors (may also be
passive (CW)
Grap Raaon Monitors (GR)
Grab Working Level ifonitocs (GW)

Each company encoils its neasurement metnod(s) for
eva.uation in tne peicformance test round. The EPA instructs the
primary companies to submit a specific number (at ieasc five)
ana type OL passive detectorS L[Or exposure to known ieveis of
cadon and/or raaon aecay proaucts. Next, tne detectors ace
exposed in EPA's radon chambers at its Eastern Environmentai
Radiation Fac.lity (BERF) in Montgomery, A.abama, and/or Las
Vegas Faciiity (LVF) in Las Vegas, Nevada. Atter exposure, EPA
LeCtUrnsS tnem to the companies without reveating the radon or
cagon decay proauct .evels. The companies analyze all detectors
and ceport their measurements to EPA. The EPA compares the
compan.es  measuremencs to the known ieveis of radon exposure.
If tne .esuits are within the estabiishea program measurement
criteria the npethud meets the proficiency requirements for the
test rouna‘s perrormance test.

Primary cumpanies providing measurement services with an
instrument that requires a ski.lea operator and that cannot be
maiiea in CoL testing, must oring che inscrument to EPA's
designatea testing faci.ity. EBach company 1S responsible for
the Costs OL transpocrtation to ana trom EPA's aesigndted testing
faciiity,

Instiumenc operators are not sesected ny EPA, but cumpanies
with mMu.LClpie operacors aze requirea co sena a aifferent
opecator each test rouna. Because or iimited space at ePA's
testing facliitles Only one operatof per company may test auring
a test counu. Anyone accompanying the designated operator 1S
not d.iowed in tne testing area. One operator may repiesent
more thnan one company LL that operator is employed by those
companites Lor their measuremenc services. OUperators must enroll
ana parcticipate with the decectors they reguiarly use in the
fielu L[Or eacn company chey represent.

Instcument ope.ators are notified by mail oL their test
appoirntmencs. The EPA makes every attempt tO accommodate
parcicipants' scheduies.

kBach performance test rouna, every coumpany's proficiency
witn a specific method 1s assessea on tne vasis Of continued
parcicipat.on, compiiance witn ail administrative requirements
Or cne ilacionas. RMP Program, and sufficient corretation between
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the primary compan.es' measurements and the known leve.s of
raagon or raaon decay products exposure. If a company's method

meets all the program requirements, its name and methods are DR AFT
pubiished in chat performance test round's proriciency reports.

{£ a company‘s metnod does not meet proficiency requirements for
the measurement test, Or 1r 1C goes not meet ail program
ceguiremencs for the test rouna it 1S not 1istea in that test
touna s proficiency ceports wnich are distributea by ail 50
States. However, cnhat company is sti.l. encouraged to
participate . rucure test rounds. Afcter the tesc rounda is
comp.ecea, cegacaiess Of performance. the primary companies are
sent thel: cesulits ana resevant stacistical data in a coded
anaiycical report which 1s separate tfram publLic proficiency
reporcs.

PROGRAM GRUWIDH. INCREASED PARTICIPATION

Tne Nacionai RMP Program has expeciencea tremendous growth
in a reidativeiy shorc per:od OF time since its inception in 1986
as eviaenced vy the rigures L.stea 1n Tabie 1. Participation
numoe:s anu the popuiarity OL the methods ace Listed 1n Table

i.

The growcn of tne National RMP Program is largely due to
tne puplic demand for proficient raaon measurements and
requiremencs escaplished oy a nunber orf States for radon
measurement companies. For exampie in November 1985, EPA knew
of onLy two companies that provided radon measurement services.
in auuition, many Scates are using the vo.untary Nac.onai RMP
Program as core eiement of their own rauon measurement
certificacion programs and are requiring successful parci-
cipacion 1n tne National RilP Program as a pre--requis.te for
operating a rauoch measurement company in that Scace.

At the enu or eacn test cound, EPA publishes proficiency
Ceports ror asi 30 Scates to distribute to tneir res.aents as a
componenc Or theiy raaon public intormation packets. The growth
oL the prugram aiong with wide discriput.on Of reports by cthne
States make cadon measurements by proficient companies avaliable
€O Victuawiy every US cit.zen.

PRUGRAM DEVELOPMENT., <THE RADUN MEASUREMENY INDUSIRY

Tabie 2 depicts the increased deveiopment of the radon
Reasurement inausctry as .naicaced by growing participaction of
Laqon measurement companies by aetection metnoas in the National
RMP Program. ‘The 1inaustcy is maturing and exXpana.ng wnich is
evidenceua by this participation as weil as the deveiopment of
new measurement egu.pmenc.
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TABLE 1. PROGRAM GROWLH

Proficienéy Report. Proficiency Report.
fest Round- Date of Test Round Companies Listea Methods Lasted
4 April 198u 35 48
2 ’ 75 109
3 143 213
4 | June - Juiy .987 253 _ 437

5 June - August 1988



- TABLE 2. PARIICIPATION BY DETECTION METHOD DRAF T

‘*EST ROUND
1 2 3 4 5
Successful
Paccicipancs* 35 75 143 253
Methoas* 43 109 213 437
‘TEST ROUND
Metnods Empioyed 1 2 3 4 5

M P W P M M P W

Activaced Charcoal
ADsurpt.ion 74 55 67 48 78 52

Alpha-irack
Detectocs 23 17 24 L7 24 16

Grab Working -Leve.
1ON1tors ‘ 14 Ll 18 13 8 13

concinuous Wocking-
Levey onitors 14 1l 14 10 12 08

Grab Radon Mon.tors 03 02 11 08 12 08

Raaon Progeny Inte--
gratea sampiing
Unics g6 v4 04 03 03 02

Lontirnuous Raaon
onitors 00 00 Ui 02 U2 1

Eiectrec~-Passive

Envi.onmental
Raaon Monitors NA NA NA NA A NA NA NA
P = Pacticipants
M = Mechods
NA = ot Approved by EPA
*

= ,isted in EPA publisned proficiency reports




TABLE 3. NAVIONWIDE DISIRIBUTION COMPANLIES AND SERVICES DRAF T,

TEST ROUND
i 2 3 4 5

successtus

Pact.cipants* 35 75 i43
Nacionai Companies* 57% S50%

$ Company Discribucion
TEST ROUND

Methods* 1 2 3 4 5
Activated Charcoal
Absocption 09 79
Aipha—Track T

Detectors 27 - 24
Grab Working-Level

Monitors 07 1l
Concinuous Working-

LeveyL ilonitors 04 08
Grab Radon Monitors 07 10
Radon Progeny Inte-

gratea Samp.ihg

Units 04 04
Continuous Radon

Monitors 04 03
riectcet-Pass.ve

Environmencal

Ragon ionitors NA NA NA NA

* = jisted in EPA puoilsnea proficiency reports



For example, tne 35 successful participants in test round 1 DRAF T

provided getection services toO only tweive States with the
major.cy OL companies using oniy one detection method. Test 5
inaicates that every State has successtu. companies
pacticipating from in-State and a majoricy of the companies
provide measurement services nactionwide as weil as to che US
Yecritories. Figures 1 ana 2 iilustrate the growth in the
number of State-based radon measurement companies ana the types
of measucement methods empioyed.

Not on.y has the availability increased but also the numper
of measurement metnoas entered into the program has increased
Lrom seven in test counas L through 4 to eight in test round 5.
The adaaicional metnod. the Eiectrer -Passive Envirommental Radon
Monitor (E -PEdM), 1S an exampie Of the radon measurement
inauscry s successfur continued cesearcn and devieopment in the
purivate sector.

A review or tne performance cata for test rounas 1l through
5, in cermms of bias and prec.sion measurement errors, reveais
some intecesting results. Figures 3 ana 4 portray by method the
distripucion of within company bias anu precision estimates ror
test rounds L tnrough 5. Tables 4 and S present more detailed
informacion on these distrioucions, such as, minimum and max.imum
estimaces and their cumuiative frequency distributions.
Obviously, these resulits are based on measurements made under
controilea conditions wnecre the exposure conditions were heid
re.ative constant for the encire testing period.

The mean bias estimates for ail the methods fali with
OL 2ero pias with the showing tne smallest
mean e rors. Approximate.y of the estimates for ail
methoas, except , are within a zero bias. The grab
samp.ing mechods snow the greatest vaciapility in performance of
dil the methoas. methods perform comparab.y
with showing a siightly dreater negative pias. All
metnoas indicate a negative bias of between % and %/ This
may be cthe :esuit of tne disagreement that exists among the
experts 1n tne fleid on the correct radon calibration rfactoc to
ve usea. Aicnough the number of estimaces for were
too few to ascertain re.lable distriputions, their mean
escimaces ace wicnin _ % or zeLo bias.

The mean precisSion error estimates for aisi the methods fall

wichin __% and __%. _ % of cthe estimaces for ail tne
methods, except , lndicace Less than % error,
ana ___% of the estimates show iess than % ecror.
percomm comparaply with a mean error and a distribution
petween % and __ % error. all nad mean estimates
around ___ % error with a distrioution between % and __ %
erzor.

£
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For an overa.l racing, consiqering bias and precision

error, is the most accurdate followed !
by . The number of estimates

ot are too smail to cacte chem with the

otner metnoas, put they do appear to percorm at a leval

petween ' and

} 0



mable $#®. DISTRIBUTION OF WITHIN COMPANY BIAS

| DRAF

o€ R @ R @™

. omgma m—

i

——

Sample Size

Mean Error*®
Standard Deviation*
Minimum Error
Maximum Error

- =~

Bias Error Cumulative Frequency (%)

S8
108
15%
20%
25%

+25‘ —— - - e

*No estimates were excluded, although some estimates appear to exceed
three standard deviations.

-"

Table 5. DISTRIBUTION OF WITHIN COMPANY PRECISION

AT cc &R o GR o R £FR

Sample Size
Mean Error?*
Minimum Error
Maximum Error

Precision Error Cumulative Frequency (%)

5%
10%
15%
20%
25% -
+25%

No estimates were excluded, although some estimates appear to exceed
three standard deviations.
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o (ALL)
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0
Alasha 8 (ALL)

0
Hawall oy (aLt)

L]
Pussto Aico 0 (ALL)

]
Virgin talands o1 (ALL)

BEY

In Slate Companies” & (Sasvices)
Oulside Companies* & (Services)

Massutamant Ssrvices

AT - Alphe-Visck Delection

CC - Activeled Charces) Adsorplion
CR - Continusus Reden Menkesing
CW - Continueus Redon Pregeny Menliering
GR - Giab Redon

QW - Geab Reden Progecy Sempling

AP - Raden Pregeny Integraled Sempiing

7

(Rationa)

';\‘h.b i\ﬁ\
.
“All Companies Are]Radonben~Rsogeny Measurament

Proficlency (RMP) Program Participants.

Figure a Number of State-based and nationwide distribution
measurement companies and the type of measurement
services provided.
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