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ABSTRACT 

the rinvitonmentai Protection Agency's (SPA) National 
Rdaon Pcoficiency \bW) Program is a Voiuntary measurement 
proficiency program avanabie to companies offering radon ana 
rauon decay pioaucts measurements to the pub~ic. :he program 
commenced in Februaiy 1986 in response to requests from States 
f w i  assistance to identify companies w i c n  known measurement 
capabilities anci to provide participating laboratories with an 
opportunity to compare their measurements w i t i i  internationally 
escab~~snea leveis in a Feaerai EPA radon charmer as well as 
with companies in the program. Since impianenta~ion~ the 
National RMP Program nas grown from 39 companies participating 
in test CouIia 1 to over LUOO in test round 5. Eight measurement 
metnuds a ~ e  pcesenuy allowea in the program. Companies meeting 
program requicemencs using tiiese metnous are listed ~ 1 1  reports 
aistriuucea oy all 50 States. 
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.he Environmental Protection Agency's (@A)  Office of 
Raaiation Programs has estdcuisnea the Nationa-i Radon 
Measu~emenc Proficiency ( BMP j Program within its Aaaon Division 
to assist States and the public in selecting companies to 
measure indoor radon and raaon aecay products. The immediate 
oojeccive of chis program is to provide information to the 
pubiic about the technica~ competence of companies measuring 
inaoor radon. incecested radon measurement companies ace cestea 
and the names or chose successfully participating are Listed in 
pubic proficiency ieports. The J-onger -term objective of the 
proyram is to promote standard measurement and quality assurance 
procedures for a d  indoor radon measurement companies. 

2kie Hdciona~ RMP Program is not a Feuecdi certification 
pcogram toi. muon measurement iaboratories or' canpanies. m e  
@A uoes not certify, cecommena 01; endorse participating 
laoorat~r~~s or companies, but meiely iists labocatocies and 
compan~es cndt nave voiuncar~-i.y demonstraceu capabilities for 
measuring radon and raaon aecay produces levels. Therefore, 
participating iaooracoc~es and companies snouia not advertise 
cei.cisication, accreditation, recommendation, or endorsement by 
@A. However, the program serves as a core element by which 
Scaces can establish ce~~cisication or accreditation programs of 
their own. 

Tnis program is dvdiidble to cu.1 indoor radon measurement 
compn~es, primary ana secondary. Primary companies pcoviae 
cauon measurement services to che pubiic ana nave laooratocy 
ana~ys~s caparLxy. Secondary companies aiso provide radon 
measuremenc services out do not have laboratory analysis 
capaolii ty . These companies must use the analys~s capa~ii icy 
of a primacy company which successraily participates in the 
piOgidlTI. 

On an EPA scneauea basis, usually annuaily, inuoor raaon 
measu.xmenc companies are invited to par c icipa te in the Nationai 
iU4P Program dhe Nacionai RMP Program offers measurement 
companies tne oppoxun~cy to vo~untaruy participate in radon 
measurement proficiency tescinq as they WILL receive ~eievant 
scdt.kstica.i. data on their indoor raaon measurement capaoilities 
ana insct.umiitation. To successfully paccicipate in one 
pco~rain. a primary company must meec the sodowing requirements. 
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ii)  tollow EPA measuremenc protocois in EPA aocumencs 
"interim Inaoor Radon and moon Decay Product Medsucemenc 
tYocucois" ,@A Document No. EPA-520/i-86-04), "Incerim 
PLOLOCO~S for Screening and r'o~iow-up haon and riadon Decay 
Produce t'leasurements (ERA Docurneric No. EPA-520/i-db-Oi4-i ; , 
"Interim Protocol for Using d-PERMS to N2asut.e Inaoor Radon 



Concentrations", ana "The National Raaon Measurement Proficiency 
Program. Applicddon and Participation Manual" idPA Document No. 
EPA 5 ~ 1 / i  a7 0 2 2  j A copy of cnese documents may oe obtamea by 
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if/rit~.ng to. 

Environmentdl Protection Agency 
Office or Rdaiacion Programs 
hdon Division (AMR-464 j 
Nat~onai Radon Measurement 

Pronciency (RMP) Program 
4C)i M Street, SW 
Washington, DC 20460 

( 2 )  demonstrate management tcacking capability, i.e., 
one aLncy  co get 1110001. idaon rneasurenienc resu~cs to the 
peeper nomeowner, and 

( 3 1  aemonsccdce cne aoiiity co measure cauon and/or 
rdoon decay pcoducts within the escdD~.isnea progcam measurement 
cc itecia 

To successfuiiy participate in the National RMP Proyram, a 
secondary company msc satisfy items 1 and 2 or the above 
cequitemencs. Additionah/ seconaary companies must provide 
the names of a d  primary companies whicn provide laboracory 
analysis toe their radon measurement devices. These primary 
companies must s ~ c c e s s f u ~ ~ y  participate in tne persornidnce cesc 
rouna . 

Alchougn the Naciona~. i<MP Program is voluntary, co maintam 
cneir proficiency ~ i s t i n g s ,  companies must participate in every 
cesc rouna. These pei.foi.'mance test counas ao not roucinely 
~ n c ~ u a e  re- tests .  O n ~ y  tnose companies thac are par~icipatmg 
soc cne f i i ~ t  time 01; chat mve never peiformed successru~x~ i n  
one Ndclonai RMP frogram are adowea a re-test auring tne 
scriridu~ea per formance tesc round. 

Zne EPA nas aeve~oped measurement protocols foi eight 
a i s fe~en t  matnods ana De~ieves any of tnem, wnen usea i n  
accotuance wicii dPA protocols can prouuce vaiia results. 
'he e i g h t  measurement methods wnich National W Program 
wrcicipants are tescea tor are inciuaea in two main 
cacegor-res. 

A. Passive or Mail-in Detectors 
Activated Charcoal Aosorption (CC} 
Alpha--Track Detectors (AT I 
Baaon Progeny Integcacea SdtnpAng Unics iRP)  
E-iectret Passive Environmental Radon Monitors (3Pj 



B. Accive or Walk- in  Detectors 
Continuous Radon Monitors (may also be passive; ICRj 
Coni . i I lUO~s  Woi~ing Level Monitors (may also be 

passive iCW) 
GraD Raaon Monitors iGR; 
Grab Working Level i4onicocs (GW) 

Each company e rxo~i s  its measurement metnodtsj for 
eva-iuacmn i n  me pi-io~mance test round. The W A  instructs the 
primacy companies to submit a specific number (ac tease five) 
ana type oi passive dececcors for exposure to known levels of 
raaon dlld/o~ raaon aecay pccuuccs. Next, the decectors are 
exposed i n  SPA'S radon chambers a t  ics Eastern Environmental 
Radiation Facility \^KF) i n  Montgomery, Alabama, and/or Las 
Vegas Faciiity ILVF) i n  Las Vegas, Nevada. After exposure, @A 
iecurns tnem co the companies without revealing the radon or 
cauori decay product ieveis . The companies analyze all detectors 
and report tneic measurements to EPA. The EPA compares the 
compan~es measurements to the known levels of radon exposure. 
J-r" cne i.-esu~cs are w~tnin the  estabiishea program measuremenc 
criteria tile method meecs the proficiency requirements for the 
test rouna s performance test  . 

Primary mpanies providing measurement services with an 
instrument cnae requires a Skixlea operator and t h a t  cannot be 
(nailea i n  EOL testing, nusc ~ ~ i n g  the insciument to WA's 
designdcea cescim racLicy. Each company is responsible; for 
tne costs or tiansportdtion to aria from E P A ' s  aesigndted cescing 
faci-iicy . 

instiunenc opeLacors die not sei-ecced oy EPA, b ~ i c  oumpanies 
w i t h  mu~cipie operators me requireu co sew a different 
opecacoi: eacn cesc rouna. Because os limited space ac ciPA's 
cescmg EaciAxcies only one operacot per company may cesc aur~ng 
a cesc counu. Anyone accompanying the designated operator is 
noc d-i~owed i n  tne cescing drea. One operator may represent 
more cnan one company i f  tnat operator is employed by chose 
companies for their measuremenc services. Operators must enroll 
ana parcicipdte with the dececcors tney regularly use i n  the 
i i e i u  ior eacn company they represent. 

Insccument operators are notifiea by mail or their tesc 
appointinencs. The EPA maKes every attempt to accomaate 
parcicipancs' schedules. 
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Eacn performance cesc rouna , every company ' s proficiency 
w i c n  a specific method is assessed on tne msis of continued 
pafcicipacion, compliance wicn  ail administrative requirements 
of cue i4aciona-i. RMP 2rogram, ana sufficient correlation between 



the primary companies1 measurements and the Known levels of 
iaaon or raaon decay products exposure. If a company's method 
meets a i l  the program requirements, its name and methods are 
puonshed in chat performance test round's proficiency reports. DRAFT 
Â£ a company's metnod does not meet proficiency requirements for 
tne measurement test,  or i f  it does not meet ax1 program - 
~equirements for the tesc rouna it -is not listed i n  thac test  
~0Und s proficiency ceporcs wnich are distributes oy all 50 
Staces. However, cnat company is SLIJ.L. encourageu co 
paiticipace ~ 1 1  future tesc counas. After the tesc i-ouna is 
comp~ecea, regacu~ess of performance, che primary companies are 
sent t n e i ~  ~ e s u i t s  ma relevant s ta t is t ical  oata in a coded 
dnaiycicdi report which J.S separate fran public proficiency 
repor cs . 

Tne Nacionax RMP Program nas experienced tremendous growth 
i n  a i.tfidcivex/ 
ds evidenced oj 
numbeis and the 
i. 

snorc period or time since its inception i n  1986 
tne figures i ~ s t e a  i n  Table 1. Participation 
popularity of the methods ace listed i n  Table 

The growcn os cue national BMP Program is largely due to 
cne ~ U O I A C  demand for proficient raaon measurements and 
requirements escaoiished oy a nunher OE States for radon 
measurement companies. For example i n  November 1985, EPA knew 
of oruy cwo companies thac provided radon measurement services. 
i n  aciuic~on, many Scates are using the vo~uncacy Nac~onai RMP 
Program as core eiemenc of cheic own muon measuremenc 
c e ~  tificdcion programs and are requiring successfui ycirci- 
cipation i n  me National RllP Program a s  a pie--requisi.ce for 
opecacing a raoon measurement company i n  that State. 

Ac one ena or eacn tesc Louna, EPA publishes proficiency 
i e p f t s  for a d  50 Scates co d-istr~buce to tneir res~aents as a 
cunponenc OK Uleii caaon public intoimation packecs . The growth 
oi the piugcani along w ~ t h  wide discriouc..on of reports oy cne 
States mKe radon measurements by proficient companies available 
co v i ~ c u d ~ ~ y  every US c ~ c ~ z e n .  

Tahe 2 depiccs the incctiasea deve-~opment of the radon 
measurement industry as ~nciicated by growing participation of 
laam measurement companies by aececcion mecnoas in the National 
RMP Program The inaustry is naturlng and expana~ng wnicn is 
evidenceo by cnis parcicipdcion as wen ds cne deveiopnenc of 
new rneasuremenc equipment . 



TABLE 1. PROGRAM GROWCH DRAFT 
Proficiency Report. Proficiency Report. 

rest Round Date of Test Round Companies Liscea Methods Listed 

1 April ~980 

2 

3 

4 

- 
3 

June - July i387 

June - August 1988 



TABLE 2 .  PARTICIPATION BY DETECTION METHOD DRAFT 
TEST ROUND 

Successful 
Pai~cicipancs* 35 7 5 143 253 

Methods* 48 i09 213 437 

TEST KOUND 

Met nods Employed 1 2 3 4 5 
%i? %M %P %M %P %M %P %M %P %M 

Activated Cnarcoal 
Aosufpcion 74 55 47 4d 76 52 

~lpna-rr ack 
Detectors 23 17 24 17 24 16 

Grab Morning , i    eve^ 
noni c or s 14 ~l 18 13 18 13 

Continuous WofKing- 
Level itoni tors 14 11 x4 10 i2 08 

-- 

Grab Radon Monitors OJ 02 11 08 Â±2 08 

Raaon Progeny Ince- 
gL aced Sampiing 
Units 06 04 04 03 03 02 

Concmuous Radon 
Monicocs 00 00 OJ. 02 02 01 

Kieccrec-Passive 
Envi i onmencai 
Rauon Monitors MA iU N A N 4  b l A N A M A M A  

P = Pditicipants 
M = Mechods 
MA = Mot Approved by ERA 
* = xisceci in EPA published proficiency reports 



'TABLE 3 .  NATIONWIDE DISTRIBUTION COMPANIES AND SERVICES 

TEST ROUND 

National Companies* 57% 50% 

% Company Discribucion 

FEST BOUND 

Methods* 1 2 3 4 5 

Activated Charcoal 
Absorption 

Alpha-Tr ack 
Detectors 

Grab Working-Level 
Monitors 

Conciiiuous Work~ng - 
Level itonitors 

Radon Progeny Inte- 
gcatea W p ~ i n g  
Unics 

Continuous Radon 
Monitors 

* = listed in ERA puo~isnea proficiency ceporcs 



For example, one 35 successful participants in test round 1 D R ~ ~ ~  
provided detection services to only tweive States with the 
major~cy or companies k i n g  oruy one detection method. Test 5 
inuicaces that every State has successfu~ companies 
participating from in-State and a majority of the companies 
provide measurement services nationwide as well as to the US 
i'ecritories. Figures 1 and 2 i i lustrate the growth i n  the 
number of State-based radon measurement companies am the types 
of measuiemnc methods empxoyed . 

Not on-i-y has the availability increased but  also the numoer 
of measurement methods entered into tne program has increased 
tram seven in tesc iounas i through 4 to eight in test round 5. 
~ n e  diaaiciomi mecnoci, the ~~ec t re t -Pass ive  Environmental Radon 
Monitor i E -PE~<M; , is dn example of the raaon measurement 
inauscrys successfu~ conc~nued researcn and devxeopment i n  the 
p~ i-vace sector. 

A review os tne performance oata for test  counas 1 through 
5, i n  terms of bias and prec~sion measurement errors, reveais 
some intecesting results. Figures 3 an0 4 portray by method the 
disceiout-ion of witnin company ~ i a s  and precision estimates roc 
tesc rounas 1 through 5. Tables 4 and 5 present more detailed 
infomcion on these distriuucions, such as, minimum and maximum 
estimates and their cumuia tive frequency distributions. 
Obviousxy, these results are based on measurements made under 
contro-~lea condit ions where che exposure conditions were heid 
re~dt ive constant for the entire testing period. 

The mean bias estimates foe a i l  the methods f a l l  wi tn  
os zero bias with the showing tne smallest 
mean errors. Approximately of the estimates for ail . 
methoas, except , are within a zero bias. The grab 
sampi-iny methods show the greatest vac ia~ i l i ty  in performance of 
 LA tne metmas. metnods perf om comparabAy 
with showing a slightly greater negative mas. A i l  
rnecnoas indicate a negative bias of between % and %/ This  - - 
may ue cne result of me disagreement that exists among the 
experts in the k e i a  on the correct raaon cahoration sactor to  
oe usea. Aiciiough the number of estimates for were 
coo few to ascertain ee-~iabie aistrmutions, tneir mean 
estimates are wicnin % 0s: zeto bias. - 

The mean precxsion error estimates for a i l  the methods f a l l  
wichin % and - %. - - % ot cue estunates for a i l  me 
rnethoas, except , inaicace less tnan % error, - 
mu %of che estunates show ~ e s s  than % ecror. - 
perif= compara~ly with a mean error and a distrinution 
oetween % and % error. - - a i l  had mean estimates 
around % error With a distrioution uetween % and % - - - 
error. 

r̂ 
9 



For an overad [acing, consiaering b ~ a s  and precision 
error, is me msc accurdte followed 
hv . The number of estimates -a - 

o C ace too small LO face chem with the 
ocner metnoas, but they do appear to perifom a t  a leva1 
between am 



s-le Size 
Mean Error* 
Standard Deviation* 
Minimum Error 
~aximum Error 

Bias Error 

- '1 
Cumulative Frequency ( % 1 

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

5 

Table 9. DISnaBOTION OF WITHIN COWANY PBEdsa 

Sample Size 
Mean Error* 
Minimum Erroc 
Maximum Error 

Precision Error Cumulative Frequency ( % I  

9 4 0  eatiroates were excluded, although some estimates appear to exceed 
three standard deviations. 





~ i g u r e  3. Number of Statebased and nationwide distribution 
measurement companies and the  type of measurement 
services provided. 
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