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&BST 
Tha New Jercey Department of Environmental Protection 

maintains three data baaaa whiah contain radon meaÃ§urunon data 
for New J w m y  homec. Ihe tint contain8 data for over 25,000 
hmea iubmitted by 60 ftm participating in an intorin 
Certification Program for  Testing and Mitigation. Tho second 
conmicta of data collected through a confirmatory monitoring 
program and includai both firm or oomnrrcial and DEP mamuremeat8 
for ovar 6,000 homea. Radon lavalÃ measured through a land-baaed 
e u m y  of approximately 6,000 home8 ctatawide make up the third 
data bace. This paper compare8 the Statewide radon 8urvey and 
firm meaeurÃ§Jnenta The relationchip of radon nrasurementa made by 
DEP to  those perfomrd by firma i n  the same hornei i a  also 
evaluated. Both airborne and waterborne radon data i8 reviewed. 
frftliminary analyaii of tha data ahoy that ctatewide average! do 
not differ considerably between firm and statewide curvy data. 



INTRODUCTION 1 , * .  

I n  recent yearn different methods fo r  nrasuring radon I n  a i r  havm 
been davalopede In  each eaie tha method w badea l ly  d f ignad  
f o r  8 specific uam, muoh 88 a varying of coneantration leval,  
required accuracy o r  overall munpling environment* Moat of these 
method* axe axpeniive and Â¥on ax* too flow ox eomplioated fax 
large-male curvey where high accuracy i 8  not demanded* Among 
them methodi, activated carbon oanictoss were found t o  be much 
m r a  fiuitatole fo r  large-wale a u r v y  aÃ i n  the c a r  of tes t ing 
gadon i n  New Jeraey hero#. I n  th ia  paper, tho data repoxtad ( M X ~  
collectad using charcoal can ia ten  under fitandard conditionf. 
The radon data base ham been etarted mince the beginning of 1986. 
Currently, the Department of Environnrntal Protection mÃ§intain 
three data baÃ§a whleh w i l l  be dlicuÃ§m i n  detail later. Over 
1,000 water munplec ware a l i o  collected and m&lycdb 

BACKGROUND : 

Radon i 8  a mtura l ly  occurring, ahmical ly iner t ,  radioactive 
ga8Ã It l a  odorleÃ§c colorlesÃ and tactaleÃ§Ã and therefore 
cannot be detected by the human ianaai. Radon can bo found 
vir tual ly  everywhere, i n  a t  lÃ§aÃ mall eoneantrÃ§tionÃ mince i t 8  
pradacesÃ§or radium-226, i e  found i n  a l l  rock and moil. In  the  
outdoor air, radon l a  diluted t o  low conaon t r a t i o~ .  However, 
indoom, it can accmulate t o  harmful leva18 a8 a reaul t  of a 
combination of factor#, including building aonatruotion 

. t e c h n i q u ~  and geologic c h a r a c t e r i ~ t i c Ã §  Zxpoiura t o  elevated 
Iovmle of radon i a  aaÃ§ociato w i t h  an increased rink of 
developing lung oancer. Tha United State8 Environmental 
Protection Agmay (USEPA) ha8 estimated tha t  batwaen 5000 and 
20,000 of the approximately 125,000 lung cancer death! per year 
Â¥I the United Statma may be due t o  radon. Expocur to radon ha8 
been well documented i n  uranium miner Ã§tudie and verified by 
animal atudiec. In  view of thii, the USEPA ha8 emtablimhed 4*0 
pioocuriet/l (0*02 WL) an 8 continuous axpoaure limit* 
Corrective action i m  therefore recommended for  homo i n  which 
there i n  an annual average expoiure t o  radon greatar than or 
<qua1 t o  4 e O  pCi/le 

In Juiuary of 1985, the PanniylvÃ§ni Departiunt of Inviromimtal 
Ã‘aource notified fclr State of Naw Jmr8ey of the discovery of 
elevated radon concentration! i n  a residence locate$ on a uranium 
r i ch  geologic faature i n  fioyoctown, Pennfylvaaia., Known as the 
Reading Prong, th ie  feature extend! from Panniylvania through New 
J e r r y  and into New York Stata* The level  of  radon di8covered a t  
the reaidanat waft wall over the avaraga lava1 of radon that 
uranium miner8 are allowed under existing federal re l a t i o i r .  
axmination of New Jerry'Â geological and radiolog aU a81 data 
indicated that t hÃ radon problun expÃ§riÃ§nc i n  PennÃ§ylvaai 
could ~ l t o  exist i n  New Jarcay. Currently, it ii aatim&tad that 
as many a@ 1.9 million New Jersey homo8 h a v  potontially alevated 
radon lavalne 



. .The State'a initial respoire waa to eÃ§tabliÃ§ a toll-free 
information hot-lint to addreaa tho publicla questions on radon. 
Concurrently, fporta of elavated radon lever in Pennaylvinia 
were publicized in the New York TimoÃ§ adding to the concerns of 
New Jeraey reaidenf, end prompting hundred! of uallÃ to the 
information hot-line* 

In responr to the potantially 8ignifiant ho~lth risk pord by 
radon and its decay product!, ltgi8lation waa sponsored in New 
Jersey to provide $3.2 million for a 6000 home Statewida 
Scientific Study of xadon; a joint Mmir/NJDOH epidunlological 
atudy; a confirmatory monitorin program which aa~iita homeowner8 
in the identifying and remedial ! ng of their radon problems; and a 
ublic informÃ§tion/outreao program. A mooond bill, aignad into 

a provided an additional (1 million to create program8 for the 
certification of radon teating and mitigation firm throughout 
the State. 

Regulation8 to Amplament tho NJDXP '8  oertif ication program for  
them toating and mitigation firma are Ã§xpÃ§ct to bo in offoct 
next yoax. Current program trend8 include providing information 
on radon to interested putiea through tho public outraach 
element; aeauring high quality radon neaeurement/mitigation 
services t o  New Jerry residents through tho certification 
progromcz and enhancing the underatanding of the extent of the 
radon problem and mitigation mothodm through the Statewide Study 
and reaearch on mitigation tochni~ece 

Since it8 inception in July of 1985, the Radon Program9Â 
Information Line has raooived over 75,000 calls and mailed out 
over 35,000 information packet8 on rmaurements and mitigation. 

Initial funding Which waa provided for the 6000 home Statewide 
Scientific Study of radon ha8 allowed the State to define the 
xegions and homing types at risk of elevated radon throughout 
New Jeraay. 

In addition, DEP mtaff have participated in over 400 public, 
proferional, and scientific meetinga/training memmion8. 

Tho program ham awarded apÃ§cia purpose contract8 to bÃ§havoria 
scientists to conduct & public perception aurvey on risks, and to 
a firm speoializing in public information, to provide Ã§sÃ§iÃ§t& 
in the designing of radon information broahuraÃ and Ã§lide8 

s 

Since July of 1985, the Radon Program haa been infornrd by 
homeowim of recult8 of radon/radon decay product teating 
performed by commercial f i m  in over 10,000 hornem. Program 
ataff, with the amsictanoe of local health offiaora, have 
conducted confirmatory monitoring viiitm, free of charge, at 
approximately 7100 homes with initial firm reaulta greater than 
or equal to 4.0 pCi/l. Thia confirmatory monitoring program 
~ T V  to emure the quality of ft reault8 provided to Haw 
Jerry homeowner . and provider tho Department with it8 
confirmatory f l i n g  databar* 



* .  In addition, the Program hÃ§ textad the private wellc of over 
1.000 raaideneaa and performed follow-up temting of approximately 
1500 reiidanaef in whiah remediation ha8 bean done to reduce the 
lavela of radon* Confirmato monitoring and technical 
coniultationa on runediation tech quai hew baan provided for  
over 90 public buildingi. 

t? 
Currently, there are 87 radon teoting firm and 35 mitigation 
f  in^ partioipatin in thÃ State ' Voluntary Certification 
Program. Cornmarc ! a1 firor h a v  voluntarily autenitted data 
aummarizad by municipality and iip code, for radon mea8urwnanf 
mad* in ovar 25.000 homes. Thia data provider thÃ Radon Progrm 
with i f  Voluntary DatahMe. 

Following the identification of A groupof hone8 with very high 
radon lave10 in Clinton, Hew Jerry, the KJDB? initiated a Radon 
Cluster Identification Program. Over 20 much clucterm have been 
identified* 

In addition, cevaral program extensionm in regard to radon 
remediation techniques have developed since funding waÃ made 
available. 

The Radon Program 18 a180 cooparating with tha NJDOHta Special 
Epidemiological Strvicea in conducting an mpiduniologic&l atudy 
to detamine tha relatiomhip betweon axposure to radon in a 
residential cÃ§ttin and an increard rick of developing lung 
cancer . 
BaÃ§e on the preliminary reaults from the Statewide Scientific 
Study and data collected through them other componmnta of the 
State's Radon Program, the NJD2P hag been able to Identify area8 
of thÃ State which are at greater rick for radon, and thereby to 
recommend radon testing w i t h  graator urgency. 

DEP offered confirmatory toating to honnowaer~/recidentc who have 
tested thair h o w  with oonnrreial firm and obtained radon 
coneÃ§ntration aqua1 to or greater than thÃ 4 ~Ci/l guidÃ§no 
hvali, &t which point the SSA rocomnendÃ furthar fating* 
Confirmatory monitoring i f l  now provided olther directly or 
throu h mail out oanimtera. The confirmatory datahame which ii 
oonta I ned within a DBASX ZZZ + naaagiimt Â¥yitem which oosuiitc 
of four file#. The CONDATA file inoludei thÃ name of the 
homeowr, etreet addrer, mailing addre88 andtelephone number 
(kept atrictly confidential a8 mandated by law). The FIRMDATA 
file aontainc firm identify aoda, taat atart date, radon 
oonoentration for level 0 (basement) and level 1 (firct floor). 
The DEPDATA file contains atart date, radon concentration for 
level8 0 and 1 a8 analyced by DBF Lab (BEL. Bureau of 



* 
0 .  .Environmantal Lahoratorie8) etc. The BLDGDATA file contain8 24 

fialdc which covera mleeted information about the atructuze of 
the home. 

The voluntar database contain! over 25,000 data point8 submitted 
by 60 commercial firm. Thar firm8 arm certified by DSP under 
the Interim Certification Program. They are mandated to report 
all radon merurinent data on a monthly baaii, containing firm 
name, addream, contact parmonta name, telephone number, 
~ubmiesion date, tout method, municipality name, xip code, floor 
of home, radon concentration and radon daughtor concentration. 

In Oatobtr, 1986, the DEP contracted with an environmental 
engineering firm to paform a atatewide aciantific study of radon 
occuranca in homam and municipal buildinga. The main objectives 
of thim atudy are: 

eb TO map aream that poce a potantial radon problmm using 
all available geographic, geologic, radiometric and 
demographic data. 

b. TO develop a computarited database for the information 
collectad in the itatewide mtudy. 

c. TO provide a aumary ceport containing the moat 
technically/tciantifically valuable finding! of the 
atatewide ttudy for presentation to the New Jerry 
Stata Legiclatur and thÃ public. 

This ctudy involvad ampling over 6000 homam and public building* 
for radon for a two year period. In t h i Ã  databace, thara are 
nina different files covering over 300 fieldc. 

A total of over 6,000 home owner8 reported the ruultm of 
radon concentration testa which were above the SPA recommended 4 
pCi/1 guideline to DEP for confirmation. Out of theae 6,000 
homam, 5,420 Ã§n 5,961 are for b w m n t  (level 0) for 02s and 
firms respectively. A #impla mtatiatical analyaiÃ ham been 
performed on thar radon reiulta a8 pramantad in table I. Tho 
average* of  the DEE and firm baaanent meacufmenta m a  22.39 and 
21.93 pCi/1 raapoctively. AÃ mentioned bafore, thia data baÃ§ 
contains only radon conoantrationi highmr than 4 pCi/l which 
makam the averaga radon concantration high* Zhim data bale will 
be uÃ§e to evaluate the performance of the tamting firm and not 



n o t  for any other purpoces. Tho median* of tha DEP an6 Firm are * 9.2 and 9 * 8  p W 1  renpectivaly, i n  good agreement. Thtt 
waterboxne radon data worm analyted. They did net ahow any 
iignificant relationÃ§hi with airborne radon concentration. A , 
typical example of radon concentration distribution a t  bacement 
level i a  ahown i n  figure I . 

A to ta l  of 25,000 radon nraaurementm i n  the bacurrnt ( level  
0)  am entared 0 into tha Voluntar Data Baa@. The averaga 
barmen! meaÃ§urinon !a 5 *26  pCi/1 and the madian i 8  2.0 pci/1. 
The percentage of hornei with radon concentration equal t o  or  
graater than 4 pCi/1  18 27.5. mi8 data b a r  i Ã  not baled on the 
8ame i t a t in t i ca l  deiign ( that  of uniform distribution) am 
tho land-band 8urvey data bale. A typical example of radon 
concentration8 distribution a t  baÃ§emen leva1 i Ã  ihown i n  figuro 
2. 

The f inal  study of thia au rvy  provider a summary of the 
radon testing data obtained i n  homes a t  the baaement level 
p f e n t e d  by county. The paxcentage darived from thia atudy i a  
33.0 percent. The average baÃ§unan meaÃ§uranrn i 8  5 * 2  pCi/l, 
while t h o  average of 8imilar meaaurementm derived from the 
Voluntar Databar i Ã  5.26 pCi/l. Radon etatifltiea by county are 
prernted i n  table 2. It can bÃ aeen from tabla 2, that  Warren 
County has the higheat average radon concentration (11.57 
pCi/l. 1. 

CONCLUSION -. 

A l l  three data barn88 clearly indicate radon !a a problem i n  
many homaa i n  New Jarmy. In particular, oentral and northern 
New JmrÃ§e honw are affected* ThÃ waterborne radon did not show 
m y  relationship with airborne radon* Howevmr, further study m y  
indictto a relationship. 
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ATLANTIC 
BERQEK 
BURLINGTON 
CAMDEN 
CAPS MAY 
CUMBBRLAND - - 

ESSEX 
GLOUCESTER 
HUDSON 
HUNTERDON 
MERCER 
MIDDLESEX 
iwNMOUTH 
MORRIS 
OCEAN 
PASSIAC 
SALEM 
SOMERSET 
SUSSEX 
UNION 
WARREN 

RADON STATISTICS 
BY COUNTY 

ARITHMETIC STANDARD 
MEAN DEVIAITON 
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