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The Honorable Jon T. San Agustin 
Speaker. Twentieth Guam Legis!eture 
155 Herman Cortez Strset 
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Oear Mr. Speaker: 

Transmitted herewith is gill No. 1127, which I have signed into law this date as 

Public Law No. 20-184. 

Attachment 
I Governor o f  Guam 



TWENTIETH GUAM LEGISLATURE 
1990 (SECOND) Regular Session 

CATION OF PASSAG= AN A m  TO THE m R N O R  

This is to cemfy that Substitute Bill No. 1127 (LS), "AN ACT TO CREATE A 
TASK FORCE TO STUDY THE EXTENT OF AND TO REDUCE THE EXPOSURE FROM 
RADON CONTAMINATION IN SCHOOL BUILDINGS ON GUAM, AND TO 
APPROPRIATE TWO HUNDRED FIETY THOUSAND DOLLARS THEREFOR, SUBJECT 
TO REIMBURSEMENT BY FEDERAL FUNDS," was on the 23rd day of May, 1990, 
duly and regularly passed. 

1 JOE T.(SAN AGUSTIN 
Speaker 

Attested: 

HERMINIA D. D I E q  
Senator and Acting Legislative Secretary 

This Act was received by the Governor this 3C d-L day of 
1990,at 11:30 o'clock A . m .  

Date: June 6. 1 ago 

L 3 h w  
Assistant Staff Officer 

Governor's Office 

Public Law No, 20-184 



TWENTIETH GUAM LEGISLATURE 
1990 (SECOND) Regular Session 

Bill No. 1 127 (LS) 
Substitute 

Introduced by: M. D. A. Manibusan 
M. C. Ruth 
c 
A. R. Unpingco 
E. R. Duenas 
T. V. C. Tanaka 

AN A m  TO CREATE A TASK FORCE TO STUDY THE EXTENT 
OF AND TO REDUCE THE EXPOSURE FROM RADON 
CONTAMINATION IN SCHOOL BUILDINGS ON GUAM, AND 
TO APPROPRIATE TWO HUNDRED FIFTY THOUSAND 
DOLLARS THEREFOR, SUBJECI' TO REIMBURSEMENT BY 
FEDERALFUNDS. 

BE IT ENACED BY THE PEOPLE OF THE TEREUTORY OF GUAM: 
Section 1. The Directors of the Department of Education, the Guam 

Environmental Protection Agency, the Department of Public Health and Social 
Services, and the Department of Public Works are hereby members of the 
Radon Contamination Task Force, with the director of the Guam 
Environmental Protection Agency to serve as chairman. Such Task Force shall 
define appropriate specifications for a study- of school buildings to determine 
the location and extent of radon contamination and mitigation measures 
necessary to reduce the exposure of school children and staff to unsafe levels 
of radon. The Task Force shall, if necessary, contractually retain specialists 
who have documented expertise in conducting tests and in determining 
mitigation measures, and shall apply for assitance from any federal programs 
which are available. Comprehensive testing of Guam's schools shall 
commence no later than six (6) months following enactment of these 
provisions, and shall be completed within one (1) year. A report including 
recommendations for correcting any contamination problems shall be 



prepared and submitted to the Governor and to the Legislature no later than 
six (6) months after completion of the testing. 

Section 2. Two Hundred Fifty Thousand Dollars ($250,000) are hereby 
appropriated from the General Fund to the Guam Environmental Protection 
Agency, which shall be the lead agency of the Radon Contamination Task 
Force, and which shall manage the funds therefor in accordance with Section 
1 of this Act. Such appropriation shall remain available until expended. 

Section 3. Funds recovered from the federal government for radon 
testing purposes shall reimburse the General Fund for amounts expended 
pursuant to this Act, up to Two Hundred Fifty Thousand Dollars ($250,000). 
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Chairperson, Committee on Health, Welfare & Ecology 
Twentieth Guam Legislature 

May 23, 1990 

The Honorable Joe T. San Agustin 
Speaker, Twentieth Guam Legislature 
163 Chalan Santo Papa 
Agana, Guam 96910 

I Dear Mr. Speaker: 

The Committee on Health, Welfare and Ecology , to 
which was referred Bill No. 1127: "AN ACT TO 
ESTABLISH A TASK FORCE TO CONDUCT A STUDY TO DETERMINE 
THE EXTENT OF RADON CONTAMINATION IN THE SCHOOL 
BUILDINGS ON GUAM AND TO DETERMINE THE NECESSARY 
MEASURES TO REDUCE RADON EXPOSURE", does recommend 
that the Bill be Passed by the Twentieth Guam 
Legislature. 

Votes of committee members are as follows: 

To Pass 12 

To Not Pass 0 

To Report Out Only 0 

To The Inactive File 0 

Abstained 0 

Off-Island 0 

Not Available 0 

Respectfully submitted, 

/ MADELEINE 5 .  BORDALLO 

Enclosures 

1 163 Chalan Santo Papa P.O. Box CB-1 Agana, Guam 98910 Tel: 472.34251342613427 



REPORT ON BILL NO. 1127 

"AN ACT TO ESTABLISH A TASK FORCE TO CONDUCT A 
STUDY TO DETERMINE THE EXTENT OF RADON CONTAMINATION 

IN THE SCHOOL BUILDINGS ON GUAM AND TO DETERMINE THE NECESSARY 
MEASURES TO REDUCE RADON EXPOSURE" 

PREFACE 

A Public Hearing on Bill No,. 1127 was conducted by the Committee 
on Health, Welfare and Ecology on February 13, 1990 at 2:00 p.m. 
in the Legislative Session Hall. 

Members Present: Health Committee Chairperson Senator Madeleine 
Z. Bordallo, Senators Pilar C. Lujan and Martha C. Ruth. 

Witnesses Heard: Mr. Fred M. Castro, Administrator Guam 
Environn~ental Protection Agency; Mr. James L. Canto, GEPA and Mr. 
Vince Leon Guerrero, Department of Education. 

Written Testimony: Mr. Fred M. Castro, GEPA Administrator; and 
Ms. Anita A. Sukola, Director, Department of Education. 

SUMMARY OF TESTIMONY 

Initial screening (Phase I) is currently underway at 17 Guam 
schools. Preliminary results show the presence of radon is some 
rooms. The USEPA limit is 4 picocuries per liter of air 
(4pCi/L). 

Funds for further testing (Phase 1 1 )  are needed. Federal funds 
of $23,000 has been applied for, but it is not known what 
services can be obtained with this amount. Also, the bill 
proposes to begin mitigation efforts, which include construction, 
building alteration, and air conditioning. Present plans for air 
conditioning installation in schools are for 20% increments per 

. - year. 

A estimated cost breakdown, length of each phase and uses of 
Federal and local funds was requested by the chairperson during 
the hearing.[ Both the Dept. of Education and Guam EPA prefer to 
work together on assesing radon in schools, rather than to work 
through a task force.] 

COMMITTEE FINDINGS/RECOWMENDATIONS 

The Committee finds that radon gas exists on Guam, so testing is 
highly advised. Funding for mitigation is premature, however, 
until the problem is accurately assesed through Phase I1 testing 
and cost-effective remedies are posited. 

The Committee therefore substitutes Bill No. 1127, and recommends 
'Bill No. 1127, as Substituted by the Committee to be Passed by 
the Twentieth Guam Legislature. 

ATTACHMENTS 

1. Voting Sheet on Bill No. 1127. 
2. Bill No. 1127. 
3. Letter by Mr. Fred Castro, Administrator GEPA, dated 

3/27/90. 

4. Testimony by Mr. Fred M. Castro, Administrator GEPA. . 
5. Testimony by Ms. Ani,ta S. Sukola, Director DOE. 
6. Information Paper on Radon by the American Cancer society. 
7. Radon in schools by the united States EPA. 

- 
8. [Article in The American School Board Journal dated November 

1989 "Controllinq the Radon Threat". 
9 .  "Radon ~easurements in Schools: An interim Report", prepared 

by the United States EPA, March 1989. 
10. Fiscal Note on Bill No. 1127. 
11. Committee Member Attendance Sheet. 
12. Witness Attendance Sheet . 
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VOTING SHEET 

ON BILL NO. 1127 

"AN ACT TO ESTABLISH A TASK FORCE TO CONDUCT A 
STUDY TO DETERMINE THE EXTENT OF,- CONTAMINATION 

IN THE SCHOOL BUILDINGS ON GUAM AND TO DETEXMINE THE NECESSARY MEASURES 
TO REDUCE RADON EXPOSURE" 

COMMITTEE M-ER 
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- - - 
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Member 
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Member 1 
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Member 

TOMMY T-KA 1 



TWENTIETH GUAM LEGISLATURE 
1989 (F IRST)  Regular  Session 3hIaEs 

Bi l l  No. I la 7(& 
J 

l n t r o d  uced b y  : 

AN ACT T O  ESTABL 
A STUDY T O  DETE 
CONTAMINATION I N  T H E  SCHOOL BUILDINGS ON 
GUAM AND TO DETERMINE THE NECESSARY 
MEASURES T O  REDUCE RADON EXPOSURE. 

BE I T  ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM: 

Sect ion 1. The re  is  hereby  establ ished a Radon Test ing  and 

Mi t iga t ion  Task  Force to be  composed as fol lows: 

1. The  D i rec tor  o f  Guam Environmental Protect ion Agency 

o r  h is  designee. 

2 .  The Director  o f  Educat ion o r  he r  designee. 

3. The D i rec tor  o f  Publ ic  Heal th and Social Services o r  

h e r  designee. 

4 .  The Di rec tor  o f  Publ ic  Works o r  h i s  designee. 

5 .  Specialists selected by the  above four persons who 

have the necessary exper t i se  to  conduct  the  test ing 

and assist  in determin ing  the  measures to mit igate 

the  radon contamination. Such specialists no t  t o  

exceed f i ve  ( 5 )  persons. 

Sect ion 2. T h e  "Task Force1' shal l  b e  aware a n d  take advantage 

o f  a n y  federal programs which p r o v i d e  assistance. 

Section 3. Not  la ter  than s i x  months a f te r  the  date o f  the enactment 

of  t h i s  statute, the  "Task  Force" shal l  establ ish a program to  test  sample 

the Guam Schools. The  tes t ing  shal l  b e  completed n o t  later than one 

year  a f t e r  t he  date o f  th is  enactment. 

Section 4. The  "Task Force"  shal l  a f t e r  completion of  the  necessary 



tes t ing  prepare  a r e p o r t  w i th  recommendations for  co r rec t i ng  contamination 

problems and submit the  repor t  to  the  Governor w i t h  information copy 

to the  Legislature. T h i s  r e p o r t  shal l  be done in a n  expedit ious manner 

and in no case later  than six months a f te r  completing the  test ing. 

Section 5 .  The sum o f  f i v e  h u n d r e d  thousand dol lars ($500,000)  is 

hereby appropr ia ted fo r  f und ing  th is  Radon Test ing and Mit igat ion 

Task Force. 

I l l  

111 

I l l  



GUAM ENVIRONMENTAL PROTECTION AGENCY 
AHENSIAN PRUTEKStON LINA'LA GUAHAN 

D-107 HarmonPlaza, 130 RojasSr.. Harmon, Guam96911 Tel.No.646.8863/5 FAX:646-9402 

f lAR 2 7 !390 

Honorable Madeleine 2. Bordallo 
Chairperson 
Committee on Health, Welfare and Ecology 
Twentieth Guam Legislature 
1 6 3  Chalan Santo Papa 
Post Office Box CB-1 
Agana, Guam 96910 

Dear Senator Bordal lo: 

The purpose o f  this Ietter is  t o  provide your Office with information regarding 
costs, t imeframes and available funding sources for radon rnonitoringlremediat ion 
activities within the public school system as proposed under Bi l I No. 1 1 27. 

A f te r  discussions with the Department o f  Education (DOE), it is our understanding 
that DOE i s  willing to conduct long-term radon monitoring within the public school 
system util izing in-house personnel resources. Based upon Ma inland school 
statistics, costs for implementing simi Iar radon monitoring activities in school 
systems using school personnel are approximately $1,500 per school. Considering 
increased costs owing t o  the type o f  radon monitoring device purchased, shipment 
of these devices to  Guam or purchase from local retailers, this cost may be 50% 
higher on Guam. Therefore, the cost for long-term radon monitoring o f  Cuam's 
public school system util izing in-house school personnel, may be as high as $2,250 
per school. Since there are thirty-five (35) schools in the public school system, 
the total anticipated cost for implementing long-term radon monitoring may be 
$78,750. 

The timeframe for implementing long-term radon monitoring activities within 
public schools must coincide with the actual school year when students are in 
a t  tendance. Monitoring during summer months when schools are vacant or 
minimally uti l ized w i l l  not give accurate data on radon levels. Interim protocols, 
developed by U.S.E.P.A. for school radon monitoring activities, recommend 
monitoring o f  radon levels over a full schoot year to  determine the annual average 
radon levels in ~Jassrooms. Since this protocol is based upon seasonal variations 
affecting Mainland schools, i t  is  our opinion that shorter moni toring periods may 
be appropriate for Guam's schools as long as the monitoring is conducted during 
portions of both the wet and dry seasons. We feel that long-term radon monitoring 
of Cuam's schoo(s should be three to  six months in duration. Based upon this 
consideration, as well as the time required for purchase of the radon monitoring 
devices and training o f  school personnel in their use, i t  is our feeling that 
implementation o f  radon monitorinq in public schools i s  not realistic for this school 
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Regarding anticipated costs to develop remediation recommendations to reduce 
radon levels in school buildings, i t  i s  not possible to approximate these costs. 
A qualified radon remediation contractor will be required to assess each school 
building in conjunction with long-term radon monitoring data collected from 
classrooms. These assessments include evaluation of each building structure, 
foundation, air conditioning system and will involve short-term monitoring to 
pinpoint radon entry areas into buildings. To the best of our knowledge, there 
are presently no qualified radon remedial contractors on-island. A qualified 
contractor will have to be contracted from off-island and may spend several months, 
following completion of long-term radon monitoring efforts, to assess all the public 
school buildings on Cuam. Based upon these assessments, remediation 
recommendations can be developed for each school to reduce radon levels. The 
costs for these remediation assessments and development of recommendations 
are anticipated to be substantial. 

We are only aware of U.S.E.P.A. grants as funding sources to  conduct radon 
monitoring and remediation activities. However, these grants are available to 
states and insular areas to establish radon programs which encompass radon 
assessment, problem response, and public education activities. As previously 
stated to you and the health committee, the Cuam E.P.A. has applied for an E.P.A. 
radon grant to establish a radon program on Guam. This grant will enable our 
Agency to purchase radon monitoring equipment to determine radon levels within 
all private schools on Guam utilizing our present staff resources. Additionally, 
i t  will provide our Agency with some contract funds to survey radon levels in 
a representative sample of residential homes on-island. I t  is our understanding 
that these grant funds are limited and are not guaranteed from year to year. 

As we indicated in our testimony, we are supportive of the intent of Bill No. 1127. 
LVe are particularly supportive of the funding level proposed to be allocated to 
radon monitoring and remediation activities under this Bill. Since i t  is not presently 
possible to accurately determine the costs for development of remedial 
recommendations by a specialized radon contractor, we suggest that the proposed 
funding level remain at $500,000 to cover this cost, as well as the anticipated 
cost for radon monitoring. 

Should you have any questions or require further clarification, please contact 
my Office as soon as possible. 

Sincerely, 

Administrator 

CC: Director, DOE 



GUAM ENVIRONMENTAL PROTECTION AGENCY 
AHENSIAN PRUTEKSION LINA'LA GUAHAN 

0-1 07 Harrnm Plaza, 130 R o j a  St.,  Harmon, Guam 9691 1 Tel. NO. 646-886315 FAX: 6469402 

FEB 1 3  1990 

Senator MadeIeine 2. Bordallo 
Chairperson 
Committee on Health, Welfare and 

Ecology 
Twentieth Guam Legislature 
P.O. Box CB-1 
Agana, Cuam 96910 

Subject: TestimonyonBilt 1127 

Dear Senator Bordallo: 

We have reviewed Si l l  No. 1127 proposing the establishment o f  a task force 
comprised o f  representatives from several Government o f  Cuam departments 
and technical experts for  the purpose of implementing radon monitoring and 
remediation measures in Guam's schools. The Bill further allocates $500,000 to 
the task force for these activities. Although we are supportive of the basic intent 
of this Bill, particularly the funding for radon testing and remediation, we feel 
that these activities can be more effectively carried forth through joint efforts 
between the Guam E.P.A. and Department o f  Education, rather than through a 
task force. 

As you may be aware, the Cuarn E.P.A. and Department of  Education have already 
jointly undertaken short-term radon screening tests in half of Guam's public schools. 
This is a necessary f irst step in accordance w i t h  Federal E.P.A. interim protocol 
to identify radon problems in schools. The second step in testing activities o f  
this nature is  to implement long-term monitoring o f  at least a ful l  school year 
to further define the extent of school radon problems. Discussion between the 
Cuam E.P.A. and Department o f  Education have identified two possible options 
in this regard. One o f  these options i s  t o  contract with a private consultant to 
conduct long-term monitoring. To the best o f  our knowledge, there are no on-island . 
consultants which can provide these long-term monitoring services. The second 
option is to have available school personnel to  conduct this testing, after training 
and under Guam E.P.A. guidance. Based upon Mainland school statistics, costs 
for long-term radon monitoring are approximately $1,500 per school. 

Our on-going effort within the local government i s  consistent or closely aligned 
with national developments on radon mitigation in schools. I t  i s  a matter o f  great 
concern but we must not as a community be unnecessarily alarmed. Vie must 
facilitate and maintain a forward direction towards mitigating the probtems with 
radon and safeguarding our Island's schools as a matter o f  high priority, BiIl 1127 
alIows for the much needed next step. The Cuarn Environmental Protection Agency 
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is fully committed to continuing our joint cooperative efforts with the Department 
o f  Education. 

Sincerely, 

FRED M. CASTRO 
Administrator 



ANITA A. SUKOLA 
Dlrmor ot EduOtlon 

OFFiCE OF 'l'li E L)1 I< EC:'I'Oi< 
DEPARTMENT OF EDUCATION 

GOVERNMENT OF GUAM 
P.O. BOX DE 

AGANA, GUAM 96910 
T E L.: 472-8901 121314 

February 13,1990 

Senator Madeliene 2. Bordallo 
Chairperson, 
Committee on Health, Welfare and Ecology 
Twentieth Guam Legislature 
P.O. Box CB-I 
Agaiia, Guam 96910 

Testimony on Bill 1127 

Dear Senator Bordallo: 

We have reviewed Bill 1127 which establishes a Task Force of Government of 
Guam agencies to address the problem of monitoring radon gas and implementing 
remediation efforts to reduce radon gas in our schools and which also appropriates 
$500,000 to implement the legislation. 

The Department of Education (DOE) agrees with the intent of Bill 1127, however, in 
consultation with the Guam Environmental Protection Agency (GEPA), we concur 
with their position that a small task force, comprised of GEPA and DOE would be 
adequate to quickly address the intent of Bill 1127. Lf consultation and assistance 
from other departments are necessary, we feel that the current level of inter-agency 
cooperation will be adequate without having to formally involve them in a task 
force. As you know, the more members a task force has, the more difficult it is to 
coordinate and schedule meetings, since we each have many responsibilities to 
meet. 

In cooperation with the Guam Environmental Protection Agency, the Department 
of Education is fully committed to addressing the problem of radon gas in the public 
schools of Guam. Any assistance from the Legislature in this regard will be greatly 
appreciated. 

NIT A. U OLA 



AMERICAN CANCER SOCIETY 
CANCER RESPONSE SYSTEM - 6 # 
Printed On: 11/28/89 

1-800-ACS-2345 

{umber 2640 Date ~eviiwed 08/24/89 

W N  
Radon is a colorless and odorless gas produced naturally by the radioactive 

iecay of uranium in soil. National attention continues to focus on radon in 
.ndoor air in homes, and the environmental risk it carries for causing human 
.ung cancer. 

The results of continuing surveys of radon levels in U.S. homes have 
:ecently been released by the U.S. Environmental Protection Agency ( E P A ) .  They 
.ncrease our understanding of the extent of this problem, and they suggest that 
:he distribution of homes with excessive radon levels at which remedial action 
lay be necessary (over 4 pico curies/liter by current EPA advisories) may be 
rider than previously thought. Earlier studies had focused on several 
tortheastern states, particularly in regions where granite/shale soils are 
xevalent (soils in which uranium concentration are more likely to be found). 
'he most recent EPA surveys suggest that increased radon levels may be 
mcountered with equal frequency in states elsewhere, especially in the north 
:entral region of the country. 

Exact levels of lung cancer risk remain uncertain, although at levels 
:ubstantially higher than 4 pico curies/liter, and particularly for cigarette 
lmokers, the risk can be considerable. A new study issued in August of 1989 
)y the New Jersey State Department of Health found that radon levels 50% below 
he minimum federal standard of 4 picocuries can still be blamed for lung cancer 
lmong New Jersey residents who have lived under such conditions for at least 10 
'ears. 
'he' New Jersey study is the first of its kind, and will need further validation. 
lowever, it is important to note that if possible, a reduction of risks, 
ncluding the cessation of smoking, is recommended. 
'ncertainties arise both from the complexities of the risk assessment process 
tnd from the variable conditions under which radon levels in homes are measured 
basement versus upstairs air, sensitivity of measuring devices, duration of 
.ir sampling, time of year, etc.) The American Cancer Society is currently 
.upporting research on more accurate methods for personal exposure monitoring. 
At the present time the ACS has issued no specific recommendation regarding 

!ome radon testing or remedial actions to be taken with respect to this environ- 
rental risk. If people are concerned, they should consider testing their homes. 
.'hey can obtain information regarding testing and remediation from the EPA or 
Irom state and local governmental agencies. As a practical matter, reduction of 
adon levels in home air involves both adequate home ventilation and sealing 
:rack in basements and foundations through which radon gas may seep from soil. 
)f great importance, of course, is the fact that cigarette smoking considerably 
lagnifies risk of lung cancer from radon exposure (on the order of ten fold). 
'essation of smoking, especially.where excess radon levels may exist, should be 
trongly urged. 
State and local offices of the EPA will provide names of reputable companies 
hat perform radon testing and renovations. EPA offices also distribute two 
ree booklets--A Citizen's Guide to Radon: What It Is and What to Do About It, 
nd Radon Reduction Methods: A Homeowner's Guide. You can write for copies to 
he EPA Public Information Center, 401 M Street S.W., Washington, D.C. 20460. 
f you need help finding a local or state office, call the EPA at 202-475-9605. 

EFERENCES : 
CS Background Paper, November 1986. 
CS, DE-14, September 16, 1988 
my Stone, Science Editor, August 24, 1989 







SCHOOL PROTOCOL DEVELOPMENT 
STUDY SCREENING RESULTS 

No. States 16 

No. Schools 130 

No. Rooms 3000 
Rooms > 4 pCi/L 19 percent 
Rooms > 20 pCi/L 3 percent 

Schools with at least 
1 Room > 4 pCi/L 54 percent 

Highest Level Found 136 pCi/L 



J."" "* 3) Radon Facts no, I 

%' nrr\& SOURCES AND CHARACTERISTI= 
OF RADON 

Radon is an invisible, odorless, radioactive gas produced 
by me decay of uranium in rock and soil. Radon decays into 
radioactive particles which, if inhaled, may cause damage to 
lung tissues and increase me risk of lung cancer. 

o As uranium decays, it produces radium, which in turn 
releases radon gas. O.nce released. radon migrates 
through permeable rocks and soil, eventually escaping 
into the atmosphere or into buildings. 

o High levels of naturally occurring radon are most 
likely to occur where there are s~gnificant amounts 
of uranium in the ground. Radon may also be found in 
areas contaminated by activities such as uranium or 
phosphate mining. 

o Soils can also be a source of radon and are the 
medium throu h which radon travels. Soil 
permeability p 'i' ays an important role in determining 
whether or not radon will be able to move indoors. 

o Radon gas can seep into a home through cracks in the 
foundation, areas around drainage pipes, sump pumps, 
and other openings in the foundation or walls. 

o When radon gas decays, it gives off radioactive products. 
These decay products pose me real health threat. Unlike 
radon gas. radon decay products are solid particles which 
can remain in the lungs. When the trapped particles 
decay, the surrounding lung tissue is damaged. 

o Radon levels greater than 4 pCI/L hove been 
documented in every state suweyed. 

o Available data indicate that perhaps 10% or up to 8 million 
of the houses in the United States may have annual 
average radon levels reaching or exceeding 4 pCi/L. 

o Virtually every house in the United States has some 
level of radon gas in its air (estimates suggest that 
average annual indoor levels range between about 1 to 
2 pCi/L). Most homes, however, will not have high 
enough levels to require reduction efforts. 



(a Radon Facts no. 1. p. : 

o The onty way to be certain about radon levels is to test. 

o EPA has developed 'A Citizen's Guide to Radon' to provide 
homeowners with facts about radon, to help them measure 
radon in their homes, and to help them evaluate their 
personal risk should they find elevated levels. 
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Radon Facts 
*A_ -< 

no. 2 

RADON RISK ASSESSMENT 

To account for uncertainty, scientists generally express 
the risks assaciated with a particular radon level as a range 
of numbers. The risk estimates given in 'A Citizen's Guide to 
Radon' are based on the advice of EPA's Science Advisory Board, 
an independent group of scientists. 

o Radon risk estimates are based on epidemiological studies 
of underground miners exposed to varying levels of 
radon. Consequently, the amount of certainty 
scientists feel about the risk estimates for radon is 
considerably more than if they had to rely on animal 
studies alone. 

o An increased risk of lung cancer is the only known 
health effect associated with exposure to elevated 
radon levels. 

o The health risk is posed not by the radon gas iftelf. but by 
the short-lived radon decay products, which can be 
inhaled and trapped in a person's lung. As these 
decay products break down, they release small bursts 
of energy which can damage lung tissues and lead to 
lung cancer. 

o €PA estimates that about 20,000 lung cancer 
deaths a year in the United States may be attributed 
to radon. Uhe American Cancer Society expects that 
about 155,000 people will die of lung cancer from all 
cws in 1989. The Surgeon General attributes 
roughly 85% of all lung cancer deaths to smoking.) 

0 Risk of lung cancer from radon exposure depends on 
both the concentration of radon and duration of 
exposure. 

o EPA's risk assessments assume an individual is 
exposed to a given concentration of radon over a 
lifetime of roughly 70 years, and spends 75% of his 
or her time in the home. 
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RADON IN SCHOOLS 

As with residential structures. radon may become trapped 
in buildings such as schools. h e  Superfund Amendments and 
Reauthorization Act (SARA) requires EPA to assess radon levels 
present in "structures where people normally live or work, 
including educational institutions." The Indoor Radon Abatement 
Act also requires EPA to conduct a study of the nation's schools. 
EPA considers radon in schools to be a high priority because: 

o Hi h levels of radon gas can occur in classrooms. 3, Sc oolrooms with radon4evels greater than 4 pCi/L have 
been found in many States throughout the U.S. 

o Studies from the atom bomb experience suggest that 
children may be more susceptible to harm from certain 
types of radiation. 

o Exposure to elevated radon levels early in life may 
increase a child's risk of lung cancer. 

o Problems in schools are likely to be in specific building 
areas such as ground floor classrooms. 

o EPA has successfully reduced classroom radon levels in 
several States, including Maryland and Virginia, by 
applying some of the same mitigation techniques as those 
used in residential structures. 

o EPA has developed interim'guidance for measuring radon 
in schools, and is planning to initiate. a national survey of 
schools in 1 990. 
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RADON IN SCHOOLS (CONT.) 

School Protocol Develo~ment Studv for Radon Measurement 
in  school^ 

The objective of this study is to gather data for developing 
protocols for measuring radon in school buildings. The existing 
protocol for radon measurement in homes may not be 
appropriate for schools, which are constructed and occupied 
differently, 

The Environmental Protection Agency (EPA) will work with 
interested States and school districts to conduct the study in two 
phases. 

The first phase consists of 2-day screenin measurements in 
approximately 100 school buildings. These 1 8 0 schools were 
selected from those school districts and schools which expressed 
an interest in participating in the study. The final selection was 
based on certain criteria (e.g.. proximity to areas with homes 
exceeding the Agency's guideline of 4 pCi/L, school size, 
location). Screening measurements' were made in each 
participating school using charcoal canisters placed in all 
regularly occupied rooms that were in contact with the ground. 
The measurements were taken during a weekend with the HVAC 
systems operating as they normally would during the week. 

The second and more in-depth phase of the study will be 
conducted subsequently on a subset of the schools screened in 
Phase I, focusing on those schools and districts where high levels 
of radon were found. Four schools in each of five school districts 
(20 schools) will be selected and tested using both short-ten (2- 
day) and long-term (3 months. year-long) radon measurements. 

In Phase II, EPA will investigate several factors critical to 
designing the school protocol. These factors include,-the 
relationship between radon levels and room location, building 
structure. weather conditions, and the influence of heating and 
ventilation systems. Also important are the relationship of short- 
term to long-term measurements, the relationship of these 
measurements to the radon levels actually present during school 
hours, and the existence of a correlation (if any) in radon levels 
between rooms. EPA wants to determine if less than 100 percent 
of the rooms in a school can be tested to characterize radon 
levels accurately. 
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RADON MEASUREMENT IN SCHOOLS 

o EPA has developed an interim report, Radon 
Measurements in  school^, to assist school officials in 
conducting radon measurements. The report is availa ble 
from State Radiation Control offices or €PA Regional 
Radiation offices (see Fact Sheet No. 21). 

o The interim report contains facts about radon and the 
health risks associated with radon exposure. It summarizes 
what is known about.radon in schools and provides 
guidance for conducting radon measurements. It also 
describes how to interpret the measurement results and 
suggests tecP~niques that can be used to reduce elevated 
radon concentrations. 

o The interim report outlines two suggested options for 
conducting a radon screening measurement: 

1) Two-day charcoal canister measurements on the 
weekend with ventilation systems operating 
continuously. 

2) Three month alpha track detectors. 

Other devices are also available for use by school officials 
and are described in the "Indoor Radon and Radon Decay 
Product Measurement Protocols," USEPA (EPA/520-89-006). 

o EPA recommends testing for radon in all below-ground 
and ground level rooms which are frequently used. This 
would include classrooms, office areas, libraries, 
gymnasiums, and cafeterias. Areas such as broom closets 
and storage rooms need not be tested. .. 

o Radon measurements should be made in the cooler 
months of the year when doors and windows ore most 
likely to be closed. 

o EPA encourages schools to lower their radon levels as 
much as possible. School officials should recognize 
that there is still a health risk associated with lifetime 
exposure to 4 pCi/L and that Congress has set a 
national goal for indoor. radon concentrations of 
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SUMMARY OF lNTERIM REPORT - 

RADON MEASUREMENT IN SCHOOLS (CONT.) 

outdoor ambient levels . The urgency of remedial action 
increases as the radon levels increase. 

o If the screening measurement for a room is between 4 
and 20 pCi/L we suggest that schools conduct year long 
measurements to confirm the screening results. If the 
annual average isstill greater than 4, we recommend 
that schools try to lower these levels within the next 
several months. If the 2-day screening measurement is 20 
or greater, we recommend a follow-up measurement of 
two days to four weeks to confirm the screening 
measurements. If the levels are still greater, remedial 
action should be taken within several weeks to lower the 
radon levels. 

o EPA is currently conducting further studies to gather data 
for refining and updating the measurement guidance for 
schools. The final guidance will be available in Fall/Winter, 
1990. 
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o Planning a mitigation training program for school officials and 
contractors from schools where elevated radon levels were found in 
the initial phase of EPA's school study. EPA is also planning to con- 
duct a limited number of mitigation and classroom training courses 
throughout the country to educate school officials and contractors 
about radon measurement and mitigation in schools. 

o Implementing a State grants program through which schools 
can apply for testing and mitigation assistance. 

o Planning a national survey of public and private schools to de- 
termine the national scope of the radon problem in schools. 

o Planning to develop a Radon Potential Map of the United 
States which will identify potential high radon risk areas in the U.S. 

o Developing a program to assist some States in performing sur- 
veys of schools in the next winter season. This program will be con- 
ducted as part of EPA's existing StateIEPA Residential Indoor Radon 
Survey. 

o Collecting school radon data from several commercial radon 
testing companies and States. 

o Developed a radon poster for Junior and Senior High Schools. 
and an article in Science Teacher Magazine. Radon Division staff 
have also provided information for additional magazines whose au- 
diences are educators. 

o Assisting up to 40,000 students and teachers in schools nation- 
wide to learn about radon as part of the National Geographic Soci- 
ety Kids Network. 
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EPA ASSlSTANCE TO SCHOOLS 

EPA is providing schools with assistance in three major 
areas: 1) Radon testin ,2) Mitigation. and prevention research 
and application, and 9 ) Education. EPA's approach for radon in 
schools is to help States, communities and school officials identify 
elevated radon levels and then reduce the radon levels. 

The EPA Radon Action Program has provided assistance to 
schools since 1987. The following is a list of EPA's past. current 
and planned school activities: . . 

o Completed an extensive study of radon behavior in 
several different types of school structures in Fairfax 
County, Virginia. Data from this study indicate that radon 
concentrations can vary dramatically within a school, 

o Developed and released uidance for radon 
measurements in schools titled 8 adon Measurements in Schools. 
This document was prepared using data from the Fairfax County 
study. an additional 70 Fairfax County schools, and over 100 
Pennsylvania schools. 

o Completed the initial phase of a year-long investigation of 
radon in schools across the U.S. This study indicates that many 
schools across the country are likely to have elevated levels of 
radon. The results of this study will be used to update the interim 
guidance on schools. 

o Provided on-site mitigation assistance to schools in 
Maryland and Virginia. These initial mitigation studies show 
that schools can be mitigated using radon reduction 
techniques similar to those used in homes:. 

o Publishing a report which describes radon reduction 
techniques for use in schools. 

0 Continuing research to refine existing cost-effective 
techniques for preventing radon entry in new schools and for 
reducing radon problems in existing schools. 
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Controlling the radon threat 
needn't be another costly nightmare 

By Matthew R. Freije 

W HEN THE U.S. Environmental 
Protection Agency (E.P.A.) tested 

schools across the U.S. for the presence 
of radon gas, E.P.A. officials didn't a m  
to  find many problems. 
They were wrong. AJthough E.P.A. pur- 

posely selected ttsting arras that were con- 
sidered unlikely to have high radon levels. 
54 percent of the schools tested had at 
least one unsafe room. and 19 percent of 
the classrooms measured above 4 
picocurics of radon per liter of air 
(4 pCi/l), the lcvel at which E.P.A. urges 
remediation. One classroom was meas- 
ured at 136 pCi/l--comparable to smok- 
ing four packs of cigarettes a day. 

As a mult  of its study-which included 
3,000 classrooms in 130 schools in 16 
states-the E.P.A. last spring urged all 
schools to conduct tests for radon. E.P.A. 
now estimates that the radon danger in 
schools is at least as severe and widespread 
as it is in homes. In urging that all school 
buildings be tested, E.P.A.'s voice will add 
to the c!amor of students, parents, and 
teachers who are demanding that school 
boards ensure the air they breathe is free 
of harmful lwels of radon. 

Eventually, E.P.A.'S finding should in- 
spire a rash of radon-related claims and 
lawsuits. In one likely type of lawsuit. a 
student or employee who contracts lung 
cancer (smokers included) might sue a 
school system that did not address high 
radon levels. (You should clarify with your 
school system's insurance company 
whether your liability policy excludes 
radon claims under the general category 
of either "nuclear hazards" or "pollu- 
tion." although the courts have yet to  re- 
veal how they intend to interpret these 
exclusions.l 

Obviously, the best way to start elimi- 
nating any potential radon danger in your 
schools and to head off possible Litigation 
is to [est your schools thoroughly. The 
prospect of conducting radon rests might 
send a wave of anxiety through board 
members who are still up to their necks 
in asbestos tests and removal. 

Mallhew R. Froije ir president of Alpha-tech. 
Inc.. an Indianapol~s company that specralizes 
in radon consulting and resring narronwlde. 

Fortunately, radon is much easier-and 
cheaper-to detect and eliminate than 
asbestos. If you and your administrators 
are willing to do some hommork, you can 
avoid the pitfalls. 

Before you d o  anything else. make sure 
you-and the appropriate administra- 
tors-read E.P.A.'S Radon Meosummenrs 
in Schools: A n  Interim Report. The re- 
port, published in March 1989 and amil- 
able from E.P.A.'S regional offices, sum- 
marizes information about radon. dis- 
cusses the problems of measurement in 
schools, gives details on how detection 
devices should be placed. and outlines 
alternatives for reducing radon levels. 

Classroom variations 
Above all, testing for radon requires 

thoroughness. Radon levels vary unpre- 
dictably among communities. schools. 
buildings, even classrooms. In E.P.A.'S 
study. two classrooms separated by only 
an accordian wall had levels of 22 pCi/l 
and 2 pCi/l. 

This unprcdictability stems from a com- 
bination of factors-primarily, the 
strength of the radon source, the radon 
entry rate, and the amount of venrilation. 
For example, sandy soil might not contain 
a strong radon source, but the gas passes 
through sand much more freely than 
through other soils, so the enrry rate is 
much faster. Sandy soil also allows radon 
to be drawn from more distant sources. 

To take another example. a school with 
good ventilation might have rooms that 
have negative air pressure-that is, an im- 
perceptible vacuum. The increased entry 
rate o f  radon caused by the negative 
pressure might more than offset the bene- 
fits of ventilation. 

In shon, you should consider any room 
or building in ccnrsc: with :he ground 2 

potential danger zone. If the radon source 
is strong enough or  the entry rate is high 
enough, wen second-floor rooms could 
be unsaie. E.P.A. emphasizes that the only 
way to determine radon lwels is to test 
every classroom at or below ground level. 

Testing your buildings 
Compared to asbestos and some other 

hazards. testing for radon is easy. Here is 
an overview, based on my research on the 
radon industry and interviews with sci- 

entists and E.P.A officials. You should 
begin with a screening test, which involves 
six steps: 

I .  Select a measurement device. The 
most commonly used de ices  for radon 
screening are charcoal or alpha-track 
detcstors. These small, passive dcvices are 
placed in each room, where t h y  "collect" 
radon for laboratory analysis. Charcoal 
devices measure over a period of from one 
to w e n  days; alpha-track devices measure 
over a period of from one month to a yar. 
Each type of detector has advantages and 
disadvantages that you should mearch 
and consider before choosing; each also 
is aMilable in many designs. Some designs 
are less suitable for a school than others. 
Using alpha-track devices over a period 
of several months, for example, runs a 
high risk of tampering and loss. If the 
screening test indicates high lwels of 
ndon ,  you should confirm the results 
with more thorough tests using a com- 
bination of charcoal. alpha-track, and 
other dcvices. 

2. Select a manufacturer and labora- 
lory. Be cautious and thorough in shoos- 
ing the company that manufactures and 
supplies the devices and the laborarorv 
that analyzes the results. Radon tests can 
be quite accurate-but that accuracy 
depends on the detector and laborarory 
equipment you use. E.P.A. offers a list of 
companies that have passed its proficiency 
ta t s  for radon testing. Choose only from 
firms on that list-but don't a p e c t  
presence on the list to guarantee qualitv. 

Visit laboratories, i f  practical, before 
making your final selection. Ask about 
the analysis capacity of the lab fiow many 
devices it can analyze per month). If i t  has 
a large backlog, your det-ctors might sit 
in storage for three or  fcur days or wen 
!;nger kcfore being ~ccrrd, * h i i h  L J ~  

drastically decrease the axuracy of a char- 
coal test. 

The company's financtal stability is also 
imporrant. Slosr radon iaborator~es are 
small, and even larger iirms might be 
shon of cash and unproli~ ~ble.  I f  you are 
sued because o f  a r a + ~ n  related health 
problem, the writlen repc,rt of your test 
results might be only as :redible as the 
company behind it. I f  the company no 
longer exists, its rest mrght seem dubious. 

3 .  Analyze your buildrhps and select 
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plagued with chronic failure when thy  cn- 
t e d  the program have passod their c.a.D. 
and asked to go back to high school for 
their senior year. And some have highcr 
goals: One t7-year-old, who lives by her. 
self m d  i s  raising a baby while working 
at s w r a l  jobs. scored in the 901h percen- 
tile on thc O.E.O. She plans to go to cot- 
lege and pursue a career in psychology. 

One problem we art trying to a d d m  
is that approximately 30 percent OC the 
enrollees in NOW probably don't have the 
ability to pass the O.E.D. We don't want 
to set them up for yet another failurc so 
we art considering suning a new voca- 
tional prognm in which they can be 
succasful. 

L i b  WP. NOW costs the school system 
little new money-just some S1,wXl in ma- 
terials-than ks to federal and vocational 
d u ~ t i o n  funds and the faa that we \wd 
our regular vocational education t u c h m  
in the program. 
Ib terp up the momentum of both NOW 

and WP. wc havc contioucd bath pro- 
gram~ over the summa. adding nm rtu- 
denu to the curmt  ona.  The funding for 
%ow is ongoing. We hope, however, that 
pmcntive programs the Dayron schools 
we initiating in the lowel grades cvcntually 
will climinatc the need for both programs. 

We've come to the conclusion that a 
student who is two or more years behind 
in school i s  unIikely to graduate with a 
conventional high school diploma. In 
most cases, helping such a young person 
requires a new approach. Thc best hope. 
wc think, i s  raising these students' self- 
esteem. helping them catch up with their 
peers by passing the G.E.D.. and reaching 
them vocational sltih that makc them em- 
ployable. It's too early to pndict what 
long-term effect thue  prognms wit1 havc 
on our dropout rare, but the first year's 
raults arc promising. 0 

How do MU mre chls ad&? P k  nun to rhr 
rtpiy cnrd facing pole 42 and cirrlr 1% I / p u  
think i t ' s  ezcrllent, 197 ( fwu rhlnk N's g d  
md 198 I /  you ~ h i n k  &'I poor. Thclnkr 

pulls radon in through wall and floor 
cracks. expansion join& and openings for 
utility boa.  Conversely, if the heating and 
air-conditioning system can be adjusted 
to pressurize the room, the entry o t  radon 
can L>e prevented. In some cases, simply 
leaving the air system on for more hours 

during the day wiU make the building safc 
When such adjustments will not solve 

a radon problem. the most common solu- 
lion 1s installing a "subslab suction" sys- 
tem. This method uses pipes and fans to 
lower the air pressure underneath the 
school building, thereby rcduc~ng the en- 
try of radon. 

High radon is a lot like high blcd pns- 
sure. It's easy to ignore &cause you can't 
sec it or feel it. The danger won't besome 
evident until far in the future The odds 
art your schoots don't haw a wm mdon 
prob!cm, but you won't know until you 
test. If you do find a radon problem, the 
remedy is  usually not costly. The -test 
danger comes from doing nothing. 0 

IIow do you mfe this d c k ?  Plwr turn to the 
#ply Wjacht m e  42 and c k k  IM lfw 
t h w  It'r uc&nt. 185 f l p u  chink Lt 'r rood 
md 186 Uyoo k'rpoor. 7 U n k  

Penp e c t  ives 
(Conlinued /mm pnge 46.) 

mitment to local determination, 
These efforts combined to exert enor- 

mous pressure on local school boards 
and their state associations. They saw 
proposals for solutions land nonsolu. 
tions) crisscrossing the nation in wave 
after wave. Gradually, the climate grew 
receptive to the idea that (he public 
schools indeed have a nationwide 
dimension that mirrors. on one hand, 
the national interest in good education 
and. on the other, either a federal or 
collec(ive state role to respond to it. 

The point: A place exists for nation- 
wide collective action by school boards 
on natlonal education issues-itrespec- 
tive of their federal or  nonfederal 
nature-and NSBA, as  the creature of its 
Federation Members, is the natural 
association to serve as the lwal school 
board's advocate on them. By ceding 
responsibility to n s s ~ o n  these matters, 
the Federation Members set the f rame 
work in the association's forty-ninth 
year for the emergence of a new NSBA. 

2. NSBA has grown proactive in no- 
tional. a s  well a s  federal, issues affect- 
ing public schools ond heir governance. 
Tne 1989 NSBA Delegate Assembly inib- 
ated NSSA's comprehensive proactive 
thrust. Then-President Leonard Rovins 
unabashedly declared that NSRA was 
embarking on a new course of a d v e  
cacy and action as  the champion of the 
local school board on both national and 
federal issues. 

3. NSBA Federation Members are 
looking to NSBA for more and varied 
services to ossist them in serving their 
local school boords belier in the rraiiond 
and federol dimensions. As education 

issues increasingly fake on national 
aspects. the potential for NS6A to work 
closely with state assocrations expands 
drarnatlcatly. 

Nsea has an unparalieled opportunk 
ty  to become a true nationallfederal 
partner of state associations. I f  proper- 
l y  nurtured through mutual trust and 
respect-according equal status and 
recognition end eitabiishing fair and 
sensible business arranaements be- 
tween N S ~ A  and our ~edera t ion ~ e k -  
bers-NSBA and state associations 
together can prosper. The programs 
and services that can be created. 
developed, and marketed iointly by the 
new partners are limited only by the 
burgeoning need for them in the local 
community end by our collective im- 
agination in anticipating and respond- 
ing to that need. 

4. The need for differential rehx 
fmm NSBA is pressing. bscaurc Fedem- 
tion Mernbem ura us dimm as the stata 
they represent. If ever en impossible 
chore exigted, it is to develop any one 
p q r a m  or senrice a c m s  the spectrum 
of possible offerings chat is of equal 
value to all the members of the NSBA 

Federation. The state associations vary 
widely in terms of budgets. numbers of 
employes, and ranges of services. Pr* 
grams and services, to be of genurne 
value. must be differential. Another 
way of saying it: There is a n  urgent and 
convincing case for tailor-making 
many of NSBA'S programs and services 
for interested state associations on an 
association-by-association basis. 

As Nseh moves into its fiftieth year. it 
is being transformed from what began 
in the 1940s as primarily a provider 
association into a true leader associa- 
tion. This is a profoundly signlocant 
transformation. hl l  assoc~alions. by 
their very nature. are providers. They 
provide products and services to their 
constituencies. But most never cross 
the chasm separating the more passwe 
provider f rom the proactive leader. 

Over the long view, NSBA was created 
primarily to be a provider. In the mid- 
1960s, it began to bridge the gap to a 
leader association. In the late 1980s. the 
national dimension was addressd.  In 
1989. NSBA is completing that bridge by 
evolvine into a vigorous teader assm-ia. 
tlon h a t  both prov~des and leads. 

The histotic leadership message 
abides: The best way to achieve excei- 
lence and equity i n  the public zchools. 
in the more than 15,000 school districts 
across our immense and diverse na- 
tion, is through the local school 
board-an integral part of the enduring 
American institution of representative, 
participative, and accountable govet- 
nance of public elementary and secon- 
d a r y  education for more than 200 
years. 0 
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RADON IN SCXOOLS 

P W O S Z  OF THIS DOCUHENT 

The U . S .  Envrironmental  P r o t e c t i o n  X g e ~ c y  (EP.4) and o t h e r  s c i e n t i f i c  
o r g a n i z a t i o n s  have i d e n t i f i e d  zn i n c r e a s e d  r i s k  o f  lung  c a n c e r  a s s o c i a t e d  vith 
exposure t o  e l e v a t e d  l e v e l s  o f  radon i n  homes. R e c e n t l y ,  s c h o o l s  i n  many 
S t a r e s  have a l s o  been t e s t e d  f o r  radon,  and rooms w i t h  e l e v a t e d  c o n c e n c r a t i o n s  
have been found. Because indoor  radon c o n c e n t r a t i o n s  v a r y  w i t h  b u i l d i n g  
c o n s t r u c t i o n ,  v e n t i l a c i o n  c h a r a c t e r i s t i c s ,  and  t h e  u n d e r i y i n g  s o i l  and  roc^, 
t h e  on ly  way t o  de te rmine  i f  a  p a r t i c u l a r  s c h o o l  has  e l e v a t e d  radon 
c o n c e n t r a t i o n s  is t o  t e s t  i t .  As a  r e s u l t ,  a n  i n c r e a s i n g  number of s c h o o l s  
throughout  t h e  c o u n t r y  a re  initiating t h e i r  o m  radon  measurement programs. 

To a i d  i n  t h i s  e f f o r t ,  El-4 has  developed t h i s  i n t e r i n  r e ? o r t  f o r  
measuring radon i n  s c h o o l s .  T h i s  docurtent p r o v i d e s  s c h o o l  o f f i c i a l s ,  groups 
such 3s Zaren t -Teacher  Xssoc lacFons ,  and o t h e r  i n t e r e s ~ e d  persons  with l n z z r i z  
in fo rmat ion  on how t o  measure rzdon i n  s c h o o l s  and v h a r  t o  do i f  e l e v a t e d  
l e v e l s  a r e  found.  The guidance p rov ided  i n  t h i s  document i n c o r 7 o r a t e s  s e v e r a l  
significant f i n d i n g s  E?X h a s  obca ined  i n  i t s  i n i t i a l  s c u d i e s  o f  t h e  radon 
problem i n  s c h o o l s .  Al tnousn  s o r e  s s u d i e s  a r e  b e i n g  conducted t o  c o n f i n  t5.e 
i n i t i a l  f i g d i n g s  and t o  a d d r e s s  o t h e r  Lnporcanc s c h o o l  measuremenc i s s u e s ,  E?A 
b e l i e v e s  t h a t  t h e  knowLedge ga ined  from t h e s e  e a r l y  s t u d i e s  have important 
i a p l i z a t i o n s  f o r  s c h o o l s  p ianr . ln3 t o  mzke radon neasurements  i n  t h e  n e a r  
f u t u r a .  A s  add i=Lona l  Lnformzclon on z e a s u r i n g  radon i n  s c h o o l s  becomes 
a v a i l a b l e  c h i s  i n c e r i a  repor: x i l l  be u p d s t e d .  

The f i r s t  sec tLons  of t h i s  a o c u e n t  c o n t a i n  f a c t s  abou t  radon and :he 
h e a l r h  r i s k s  a s s o c i a c e d  wich radon exposure .  The n e x t  s e c t i o n s  sunmarize vhac 
i s  known about  radon i n  s c h o o l s ,  and p rov ide  g u i d a ~ c e  f o r  c o n d u c t i n g  radon 
measuremenc;. The l a s t  s e c t i o n s  d e s c r i b e  how co i n c s r p r e t  t h e  measurement 
r e s u l t s  and s u e g e s c  techniques c h a t  can b e  u s e d  t o  raduce radon  c o n c e n t r a c i o c s  
i f  e l e v a t e d  l e v e l s  a r e  found .  An appendix t o  t h i s  document s u g g e s t s  methods 
f o r  p1ac:cg t-JO cypes o f  radon measureaent  d e v i c e s  so  t h a c  r e s u l t s  o b t a i n e d  
from room ro room and f r o m  s c h o o l  t o  schoo l  can  be comparzd. 

11. RADON FACTS 

Radon-222 i s  a  c o l o r l e s s .  odorLass .  c a s = e l e s s ,  r a d i o a c t i v e  gas  chac 
o c c u r s  n a t u r a l l y  i n  s o i i ,  r o c k s ,  undersround w a c e r ,  and a i r .  I t  i s  produced 
by t h e  n a t u r a l  breakdor-n (radLoac=i,:e decay)  o f  radium-,236 i n  s o i l  and r o c k s .  
The radon b r e a k s  d o n  =o radon dzcay p r o d u c : ~  t h a t  c s n  a c t a c h  themselves  t o  
particles irt t h e  a i r .  Breazhing, racon decay p r o d u c t s  , i n c r e a s e s  t h e  cnance of 
aeve iop ing  l u n s  c z n c e r .  ;n ou:door a i r ,  radon Ls u s u a l l y  p r e s e n c  a: such low 
l e v e i s  i:?~: = h e r e  i s  ver:.' l i : = l e  r i s k .  t!o;.e\rer, ;hen raCon e n t e r s  a  b u i l d l n ~ ,  
i c  acd i:s dacay p r 3 d u c ~ s  sac a c c u m u l a ~ a  t o  h i g h  c o ~ c e n t r a c i o c s .  The Sur jeo?  
G e n e r a l ' s  o f f i c e  o f  i h ~  :'. S .  Pli5llc 3e;lrh Szr-,ice and rk.e €?.A r e c o s n i z e  r h a z  
indoor  racor. cons:i:-zss a  scbs=ar .c i ; l  :?eil=?, r i s k .  2nd 5;-:e ~ c b l i c l y  ~ d - ~ i s c c  
char  nos: homes be z e s z e d .  Z?.:. a l s o  i s  a n c o c z i i s i n ~  t:.e r a s r i n e  of ochar 
s c r u c z - r s s ,  soch a s  sc:?ools zr.d : ;orkc?lzc~s .  
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Esgoscre  ro e l e v a ~ a d  rzdon  c o n c e n t r a i i o c s  has  Seen assocLa:?d z i c h  an 
i;.cr=ased ;::k of  Luns c s c c a r .  The r isk  Ce?encs n o t  o n i : ~  up03 ::.o 
concent=acic :  of rzdon buc t h e  l engch  c f  t h e  f o r  ~ h i c h  a pe rson  i s  ex?osec.  
In g e n e r a i ,  r i s k  i i x r e a s e s  a s  t h e  Level o f  r a d o n ,  :he l engch  o f  exposure  and 
an i ~ d i - r i d u a l ' s  s m o ~ i n g  h a b i t s  i n c r e a s e s .  Es:Lmat=s of n e s i t h  r l z k s  
a s s o c i a t e d  w i t h  radon a r e  b a s e d  on l i f c c i a e  Exposure.  

Not everyone who b r e a c h e s  radon  decay prsduct ;   ill develop Lu7.5 c a n c e r .  
ar.d f o r  :hose char  d o .  =he ::ae b e t - ~ e s n  e:cpoz.:ze and she appearance of cancer  
ma:r be many y e a r s .  i ~ n g  cancPr  gener.11:~ does  noc &?-,ear uzci.1 a pe rson  is a: 
l e a s r  3 5  :rears o f  a s e ;  in nose c z s e s  lacs c a c c e r  is d i s c o v e r e d  b e t v e a n  aSes -5  
and 8 5 .  3 . e  '?A znd o t h e r  scLen;Lfi: SrouFs a s = i z a r t  : h a t  abou: 20 ,000  ---ng 
c a c c e r  taaihs azch  ::?a~ zay be ti12 1, * ? C C O S U ' - . ~  ;O r:.ion and i ~ s  2ecay 

. . ? r o d u c = s .  I: 1587, c k e r e  v a r e  abou: 1I8,OCO Lan~ c.iEcer d s r i h s  Ln t h e  ~ n i z r t  . - S z a c s s ;  ET.; t s c L ~ z c s s  i > . a ~  abou: I: 2 a r c e n t  E r y  ha-.? been r e l a t e d  t o  rzdon 
e G o s u r E .  S z o k i c g  is c i e a r l y  =he z z j o r  c a u s e  o f  L-.-:g c a c c e r ,  and many Lens 
c r r c e r s  zay  h e  caused  5;,- the combined e f f z c z  .:r' r c i - n  ex?osura  and s m o k i n ~ .  
Ir. f a c t ,  ine  National Xcadealr o f  S c i e z c e s  esc:ma-,es t n z c  e::?osure t o  radon ar.d 
z3baczz s soke  in c o n b i n i c i o n  ma:; be 2s r a c h  as t a n  ~Lzies  ;-J s e r i o u s  a s  
e s p o s u r e  e i c h e r  p o i l u c z n e  by i z s e l f .  

- - -  -. . - 
3. : : = : c z s  or. - ? . : A i r ? ?  

- L-aze is c * ~ r r a n t l y  l i m i z e a  da=; on how rzdon ? s ? o s u r s  a f f s c r s  c b , i l c r s n .  
C o n s e c u e z t l y ,  i z  i s  iF5flrul: E D  asc?r :z ix  wnezhar :he r i s k s  f r o r  rzdzn  . . 
2xposur. a r e  h i s k 2 r  o r  Lo-er f c r  cn; -zren than they a r e  fo: a d u l x s .  . i o s ~  9: 
- - . . 
-:.,? a z r i  r e l a t i c 5  Lucg c a c c o r  :o rac-;:ion ex?osure  d c r l n z  c h i l d h o o ~  zoces  

s t . .+ i  - - ,,-es on J a p a c e s e  2:onic bomb s n r v i v ~ r ; .  TYase d a i s  suggesz  :zac 
chLldrsr .  ma-: 5 e  nore  z x s c : :  : : ible :?,zn ~ d ~ l = i  12 ccan:srs ixa~ced by r:dLatl3n. - - .  . . 3c. ;~ . rer ,  su:z~cLer.r  r i n e  :-.t; r o t  :;et e L a ~ s e c  ;:rice :?.e a c o a i c  5omb e:*:?os.;r.-s - .  
:z a e r = r x i z z  i: ;r.e h i g h a r  r;ze o f  l-:?~ ,zancsr dey:elopne?t i n  t h e  expose& .- . . .  . . i r  i p e r .  ~r.::l a o r e  Sz=a h-.cona a - : z i - a o ~ a .  L C  is pr.laer?i 1.3 . .  . , - a s s w . ~  tha: chiltrzx a r p  a= 2 1 g n z r  .: ; K  zrom exaosurz is r l i o r .  cSzn 2:: adal:, 

. . . - 
52:  z-20 t c . - s o n s .  7:~s: c:.:i<:~~ h i , ?  S Z Z L L = :  l.-r- *.-oL*~-.ss a a  !-.igkL=r 

. , . .  . 5 
jZ ta-~:  -.,-..5 -- r i t ~ ~ ,  . ~ n i c h  na:; r 2 s ~ : :  :;I :.:~ner Z ~ C L A C ~ O Z  . .  . docas c2 c ' n i l i r 2 n  fr33 z 

gi - r?n rador. concentration. Secoza .  :?.= probabi;l::; char  a  s p e c i f i c  l o s e  of 
radx8-; -.. . . ,,on . ; i l l  induce cr?.cez 3;:; c L f f ? r  -,=n a g e .  
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IV. RADON L'LPOSURE 

A .  Radon 5 x ~ o s u r e  a t  Hone 

E?A has  s u g g e s t e d  a n  a c t i o n  l e v e l  o f  4 p i c o c u r i e s  p e r  l i t e z  (pCi/L) f o r  
r e s i d e n c e s  based l a r g e l y  on t h e  a b i l i r j  o f  c u r r e n t  t echnoiogy  t o  reduce radon 
c o n c e n t r a ~ i o n s  t o  t h a t  l e v e l  o r  below. Tne r i s k  a s s o c i a c e d  v i t h  a  L i f e t i n e  
exposure  t o  a  radon l e v e l  o f  4 pCi/L i s  r o u g h l y  e q u i v a l e n t  t o  t h a t  a s s o c i a t e d  
w i t h  smoking t e n  c i g a r e t t e s  p e r  day .  The Indoor  Radon Abatement Act of 1988 
s e t s  a  n a t i o n a l  g o a l  o f  r e d u c i n g  annua l  average  indoor  radon c o n c e n t r a t i o n s  t o  
a s  c l o s e  t o  oucdoor l e v e l s  a s  p o s s i b l e  (Approximately 0 . 2  t o  0 . 7  pCi/L). EPA 
i s  i n  t h e  p r o c e s s  o f  d e v e l o p i n g  t e c h n o l o g i e s  t o  meet t h i s  g o a l .  I n  a d d i t i o n .  
t h e  EPA is c u r r e n t l y  r e v i s i n g  t h e  C i t i z e n ' s  Guide t o  r e f l e c t  d i f f e r e n t  a c t i o n  
l e v e l s  v i t h  t h e i r  a s s o c i a c e d  r i s k s .  

Radon exposure  i n  homes has  been i d e n t i f i e d  a s  a  n a t i o n a l  h e a l r h  
p r o b l e n .  By 19338, E?>- had a s s i s t e d  17 s t a c e s  i n  making s h o r c - t e n   screeni in^" 
measurements o f  radon c o n c e n c r a c i o n s  i n  homes. The r e s u l c s  o f  t h e s e  S t a t e  
s u r J e y s  i n d i c a t e  t h a t  one o u t  o f  f o u r  homes i n  t h e s e  s e v e n t e e n  s t a t e s  have 
s c r e e n i n g  radon l e v e l s  above t h e  EPA a c t i o n  l e v e l  o f  ii pCi/L. 

Because many p e o p l e ,  p a r c i c u i a r l y  c h i l d r e n ,  spend much of  t h e i r  t ime a t  
home, t h e  home is l i k e l y  t o  be t h e  most s i g n i f i c a n t  s o u r c e  o f  radon  exposure .  
P a r e n t s  a r e  s r r o n 3 l y  encouraged t o  t e s t  t h e i r  homes f o r  radon and t a ~ e  a c t i o n  
t o  reduce e l e v a t e d  radon c o n c e n t r a t i o n s .  C h i l d r e n  and t e a c h e r s  may a l s o  be  
ex?osed a c  s c h o o l ,  :he re fore  E2.4 is encourag ing  t h e  t e s t i n g  o f  s c h o o l s .  

B .  Padon E x ~ o s u r e  i n  Schools  

Schools  may be a  s i g n i f i c a n t  s o u r c e  o f  radon exposure  f o r  c h i l d r e n  and 
s t a f f .  However, because  occupancy p a c t e r n s  i n  s c n o o i s  d i f f e r  from chose i n  
homes, che a c z u a l  exposures  r e c e i v e d  by each  i n d i - r i d u a l ,  o r  even by a l l  
s t u d e n t s  combined, a r e  d i i f i c u l c  t o  d e t e r m i n e .  C h i l d r e n ,  t e a c h e r s  and ocher  
s c h o o l  employees may spend most o f  t h e i r  t ime i n  one room o r  may v i s i i  s e v e r a l  
c l a s s r o o e s  each d a v .  Each o f  r h e s e  rooms may have different average  radon 
c o n c e n t r a ~ i o n s .  U n t i l  more i n f o m a c i o n  i s  a v a i l a b l e ,  i t  is r e a s o n a b l e  ro  
a s s w , e  char a  pe rson  remains i n  one s c h o o l  room f o r  s i x  t o  e i g h t  h o u r s  a  day.  
T h i s  approach p r o v i d e s  a  margin o f  s a f e t y ,  s i n c e  i t  probab ly  o v e r s c a r e s  
exposure  i f  :he rooms v i t h  t h e  h i g h e s t  r e a d i n g s  a r e  used t o  a s s e s s  t h e  maxl~:-n 
h e a l t h  r i s k  due ro  exposure  a t  s c h o o l .  

V .  RADON PROBLEY IIN SCHOOLS 

Eie\*&zed race- c o ~ c e n ~ z a c i o n s  have been r e p o r t e d  i n  s c n o o l s  i:: V i r ~ l ~ l a .  
?lar:rLand. Penns;:i-lacia. Sew J e r s e y ,  F l o r i d a ,  Washington,  Sew York,  Eair .e,  
Ohio.  I o v a ,  C ~ l o r a c o ,  f s z n e s s e e  and I1;inoi.s .  E f l ,  x i r h  a s s l s z a n c z  from 
Fz i r f i iv  Count:;. 1 3 1 r g i ~ i = ,  s z u d i e d  f i v e  s c n o o l s  i n  =he x i n t e r  and spr l r .2  o f  
1"s. I ?  a c a i - '  ,,on. E?.: r'as anai:ized a z ~ a  from v a r i o c s  s ~ u d i a s  ckroughouz ::.P 
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. . .. . 
coun:y:. Szver;; i ~ p o r = a n c  i : r ; l i ~ g s  Eroa r h e s e  i;l.:ss:L,aclons a r e  descrLSed 
j e i o v .  F1.4 is c = z a n c : i n ~  f u r = k e r  s z x c i e s  Co ga in  F n f o n z c i o n  u s e f u l  f o r  
d e ~ ~ e i o p L r . 5  setf..ocis f o r  z e a s u r l n g  and a i c i ~ r = i n e  radon i n  s c h o o l s .  

.. . ~ c k o o l s  - 7 a T  :n t h e i r  =cnscruc:Fon, h e a t i n s ,  venr:Laciox, a i r  
c s r . a i c i o n i n 2  (KJ f rC) ,  and occ..:?ancy p a t t e r n s .  E?A has  c o l l e c t e d  i n f o r z a t i o n  a s  
co how c h e s e  v a r i a b l e s  can  a z f e c t  r adon  c o n c e n t r a c i o n s  and h a s  c o n s i c e r e d  t h i s  
i n f o n a t i z n  i n  t h e  deve1opme.t of t h i s  i c t e r i m  r a p o r t .  

Firs=. E ? 4  nas  obser:ed t h a t  s c h o o l s ,  u n l i k e  h o u s z s ,  nzy be b u i i :  on 
s e v e r a l  a d j o i n i n g  s i a b s .  j o i n t ;  b e c ~ e e n  t k e s e  s l a b s  may o f f e z  encr:; 
p o i n t s  f o r  r a c c n  t o  e n t = r .  

Second. L n v e s t i g 2 : l n ~  9 ~ n e r h e r  an HVAC sysEom i s  d e s i g n e e  3nd;or o p e r a c r d  
proper1:r is  an Lc?orczr.: j a r =  of  c ~ . d e r s c a n d i n g  radon ?robiems 13 a  s c h o o l .  
S o n e c < r ~ ;  s c h o c i s  s e r e  z0>= l e s i g c e t  ~ i c h  a a e a u a c s  v e z r l l a t i o n .  I n  ocher  
inszar.c.is ventLLacLon s ~ - s r s 3 s  -;ere n o t  o ? e r a = e c  properl:; f o r  r s a s o n s  sxch  a s  
i n c r e a s e d  e r e r g y  ccst o r  ~ ~ r x c z f = r r t S l e  drsfr; .  Schools  a;:: hzi-72 or,e or. n o r =  
complex :?i;AC s y s = z n s .  M7hC syszsms i n  t h e  s c h o o l s  s u r r e y e c  t o  d a t s  l n c i u d e  
c e n t r a l  a i r  ha r ia l in3  s y s t e a s ,  room-s ized  u n i t  v e . r i l a = c r s ,  and  r a d l - n c  heac .  
The ~ c L r  - ~ e n r L l a = s r s  azd  r a d i a n c  h e a c  can  exis :  c i t h  c r  3i:houc a  s a p a r a c e  
*~entLla:Lan s y s r s n .  C m c r z l  a i r  h a n d l i x g  s y s c e n s  and c n i c  v e n z i l a t o r s  v e r e  
a o s t  ? ra - . - a l~ , -c  i n  :he s c h o o i s  -risL:fd and a r e  used i n  nos-, ne..:2r, a i r  
c o n l i z i c ~ e a  s c h o o l s .  

' -7endlr;g - - -  on ~5 .2  t:Te of  F i A S  s:iscern i n  a s c h o o l ,  o p e r a z i o n  o f  c k ~  
system za:r prodace  posLtL-:e o r  r , e g a ~ i - . ~ e  p r e s s u r a  c=r.di:lons. P o s i t i v e  
p r a s s c z :  ~ ~ i c b i n  a  s c h o o l  a e c r e a ~ z s  t k e  pacer-.cia1 f;: radon e n z q ,  w h i l e  
negaci.:2 ~ r e s s u r e  ---i=hFr? a  scho.sl  i n c r ? a s e s  rhe  ? o : t n r l a l  f . : r  r adon  er.=r:i. I: 
?,zs Seen o b s e r c e c  :ha= hzving =he Y?haL s::srocn o p e r s c l c j  ncr-,a_::r, a t  a raduced 
L-aca.  oz c?rr i? lesai :~  shu: COLT! c a n  i r , c r s a s *  .a= d e c r e a s e  radon c:ncencrz:Lors 
c e p e n c l ~ . ~  on t h e  c:.Te of  v e r c i l a c l o n  S ~ S C Z -  and che c o n s z r ~ c = i o n  o f  tk.e 
schoo 1 .  Even zhough e i e v a t c d  racon  cmcer.zra:ior.s may e:.:is t -<her! t h e  5:JSCzm 
i s  o f f ,  :nerz i s  a ~ o s s L S L l i = y  that t:.n e l e v a t s a  c o n c o n z r z t i o r s  .:ay d l s s i p ~ r e  
x h e n  :he s::s-,e~ i s  on.  On =he o c n e r  band ,  a s c h o o l  nay hz-.-: a T : ~ n t i l a ~ i o r ?  
syszern 7 - 2 5  cz2z;es a  neg;ti7re przc-sura s i c u a c i o r .  xhllc o c ? z : = i n ~ .  I n  :his 
c a s e ,  :+.-re ii a g r ? a t e r  ?orsn:isL f o r  rador? e n c r y  ;.!.rn tk.2 :-.-szem is 02 .  

L a s t ,  s c h o o l  occu?anc:; p a c z ~ r r . ;  c a n  nave a  v-r-;i:g c-. eZfes: on rzdor. 
c o n c e n t r a c i o n s  . U r ~ l i k e  i-.omes, schooi ;  a r 2  u s c a ; l y  a l o s z d  CF. v i e e s s z c s  SRC 

o v e r n i < ? r .  Because s c h o o l s  a r e  usu&ll:r unoccq;pied or, recker,cs and overnlgnc, 
t h e  li7:XC s : ; s c e z  is  often zurned d o ~ m  d u r i n g  :F.ese ? z r l 2 d s .  This c o u l d  ha - . ?  a2 - - 
z::?ct o n  =!-,r rador. c ~ ~ c e ~ z r a c i o n s  r r d  r s s u l :  i n  rneasbremsncs :!-.a: s r e  n c :  
r e? rcssc=zz l - : e  of rac3n c o n c e n ~ r s z l ~ ~ n s  L O  ~ n i c i ;  c t ; i l c r ? n  and sc3.001 e i ? i : .  23s 

a r e  e:.:?oszi. 
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The F a i r f a x  County s t u d y  produced che f o l l o w i n g  f i n d i q s  ~ n i c h  Ef.4 a l s o  
used i n  t h e  development o f  t h i s  document: 

Radon c o n c e n t r a t i o n s  i n  s c h o o l s  t - , ~ F c a l l ~  oa r ?  f r o n  room t o  r o o 3  
Some c lass rooms  may have e l e v a t e d  radon concentrations even i f  
ocher  rooms have r e l a t i v e l y  low radon c o n c e n t r a t i o n s .  

Schools  i n  t h e  same z e n e r a l  a r e a  can have s i p n i f i c a n t l v  d i f f e r e n t  
radon c o n c e n t r a t i o n s .  Because o f  d i f f e r e n t  c o n s t r a c t i o n  
t e c h n i q u e s  and u n d e r l y i n g  geo logy  and s o i l s ,  t h e  r e s u l t s  f o r  one 
s c h o o l  do n o t  app ly  t o  a  s c h o o l  a  few b l o c k s  away. 

&on c o n c e n t r a t i o n s  v a r v  s i n n i f i c a n t l v  over  t F ~ e .  Changes i n  
v e r . t i l a t i o n ,  occupancy patterns, weather  c o n d i t i o n s ,  and o t h e r  
v a r i a b l e s  may cause  maximum and  minimum s c r e e n i n g  c o n c e n t r a t i o n s  
i n  a  room t o  v a r y  by a s  much a s  a  f a c t o r  o f  10 o r  more. Average 
c o n c e n t r a t i o n s  may v a r y  by a  f a c t o r  o f  c ~ o  t o  t h r e e .  R e  
v a r i a b i l i t y  found i n  s c h o o l s  may be h i g h e r  chan t h a t  found i n  
houses  . 

Radon c o n c e n t r a t i o n s  a r e  c o n s i d e r a b l y  hinher i n  b a s e a e n t  and f f r s t  
f l o o r  rooms t h a n  on u ~ u e r - l e v e l  f l o o r s .  

VI. RADON ? C % S v ~ ~ N T S  IN SCXOOLS 

Based on t h e  f i n d i n g s  d i s c x s s z d  above ,  t h i s  s e c t i o n  p r o v i d e s  g e n e r a l  
g u i d e l i n e s  f o r :  (1) what rooms t o  measure;  ( 2 )  whaz t ime of  y e a r  t o  measure;  
( 3 )  how co use  s c r e e n i n g  and (0) how t o  i n t e r p r e t  s c r e e n i n g  measurement 
r e s u l t s  and conduct  confirmatory measurements.  I n  a d d i t i o n ,  c-do p o s s i b l e  
s c r e e n i n g  measurement o p t i o n s  a r e  p r e s e n t e d .  I f  one of t h e s e  :-GO op=ions  is  
s e l e c t e d ,  a  d e t a i l e d  p r o t o c o l  f o r  use  o f  :he radon neasur?ment  dev ice  
d e s c r i b e d  can  be found i n  a n  appendix t o  c h i s  a o c u e n c .  The l a s c  s e c t i o n s  
p rov ide  g e n e r a l  i n f o r m a t i o n  on reduc ing  radon  c o n c e n c r a t '  rons  . 

A .  %%at Rooms t o  Yeasure 

Based on a v a i l a b l e  data, EPA i s  ' recormending ika: measurexentr  be made 
i n  a l l  rooms f r e q u e n t l y  used on and below t h e  g r o u n d - l e v e l .  More r e s e a r c h  i s  
b e i n g  conducted i n  t h i s  a r e a  t o  de te rmine  whecher fever ,  rooms c a n  be t e s z e d .  
F r e q u e n t l y  u s e d  rooms i n c l u d e  c l a s s r o o m s ,  o f f i c e s ,  c a f e k 2 r i a s .  L i b r a r i e s .  znd 
g:,mnasiums. Areas such a s  3room c l o s e t s  and s r o r a s e  c , iosecs  do n o r  need 
t e s t i n g  s i n c e  t h e y  a r e  used i n f r e q u e n t l y .  

i f  a sc5.001 vas  construc:sd a s  a n  o p e n - p l a n  layout and does nor  hzve 
i ~ d i v i d u a l  c l a s s r o o m s ,  cezsuremar\.rs s h o u l d  be i a k c n  elrer:i 2,OCO s q u a r c  Esec.  
El . \  i s  do ing  more r e s e a r c h  i n  t h i s  a r 2 a .  School o f f i c i z l s  re! canc  :o bc 
ile:-:ibie and = a s =  l e s s  frac.zsnc1;: chan el:er:; 2 , 0 0 0  square  Eeec i n  ooon a r e a s  
~ b i c h  a r e  n o =  rouzinei: :  o c c z ? i s d .  ;;hen d e c l a i x z  xherz  :o i e s z ,  schoo i  
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- a .  . . . . .  . . . or=:c:ils s k 0 - i ~  -,a:t:=r=~ r:s:Lns i n  a r e a s  ;-here =here  is a  r.:gr.sz po=rr.=;a: 
f o r  r acon  dnzq; (F. e .  naa r  s=z-.ic=;zal j o i z t s  and  c r a c k s ) .  

12, f o r  S u d g e t a r r  o r  o c t e r  r e z s o n s ,  a  s c k o o l  o f i l c l . : . i  ckooses  nor :o 
n e s s u r e  a l l  r o o a s ,  those  na -~$35  cne ' n i g k e s  poczr.zFai f o r  r l e v a c a d  raca:: 

, .  . 
cor.cer.==a~lcr.s  sk.ould be r a c c e i .  3 c 3 u s e  ':en;: . i t l O ~  s------- , = can c r e z  :: Low 
? r e s s u r e  cor.ci;ions ? r o z o c i r ; ~  raaor.  j u i l a a ? ,  ;LT.'~ j o i z z s  zr.c c r a c k s  sz - zllow 
radon c3 er.zer.  t h e  roons 30s; Like .:; t o  ':.a7:e radon ? r o b l e = s  i n c l c a a  : .1) 
baserren= = l a s s r ~ o - , s .  ( 2 )  occupied r c o a s  zzac a r e  i s o i a c e d  fr-3 c?.e ce . i=zai  
v o x t i l a c i o n  system and onl:r r e c l r c u l a c e s  the room a i r :  ( 3 )  rooms on Jr n e a r  
s ~ r u c c u r a l  j o i n c s  such  a s  a d j a c e n c  s l a b s ;  ( L )  rooms v i t h  s l a r g e  f l d o r / w a i l  
j a i n c  p e r i n e c c r ;  and ( 5 )  rooms chat have floor s l z b s  -die?. s i g n i f i c a n ~  c r a c k s .  

A s  s i r 5  r e s i d e n c e s ,  radon s i ~ e e n i r . 3  rnessuresents  ir. ; choo ls  shou ld  be 
nade i n  t h e  c ~ i c e r  mocchs ioczob..: c h r o u ~ n  March) vnen v i r . . : . ~ s  z n c  doors  a s  
. J e l l  is i n t e r i o r  roon czar; a ra  r::= LikeLy t o  be c l o r s d  &r :. :he h : z c F n ~ ~  
s:rsczr~ i s  o p e r a c i ~ e .  T:.L; is - zec-  r z i l y  kno--n as " c l o s e d  c: -.dlcloc:. " T a i s  
s i r u a c i o n  ~ e n c s  i o  d r a y  r t a o n  i c d c z r s  by L o v e r l . 3  ixdoor  Z L Z  p r e s z x z s  and 
c r e a c a s  a "wars:-case" c s n d i i i o n  z;r e s r i s a c i r ~  t h e  h i g n e s z  radon l e v e l  L O  

~ h i c h  someone n i z n t  be  ex?osec .  in o p e n - p l z n   school^. i c  xty n o t  be p o s s i b l e  
:o i s o l a c ~  rooms o r  a r z l s .  bu; :he b u i l d l z g  a s  a  wnole si.:.:Ld be k e p t  c l o s e d .  

I n  v a m e r  c l l 3 a c e s .  screen:-.% e e a s u r 4 z e n t s  si-~=.:-d s r : . l l  be azda i n  t h e  
:oolesc  mor.r.7~ o f  :he y e a r  ;.hen ,:lr.dovs a n c  door=  A:-.- 1i';Ce::f co be c l o s e d .  

The i o n s - : e m  averas.2 radon a r a  decay prod-cz cor . can t rz r ions  whick exis:  
Inrlzs S o u r s  vi-ie? chs s c h z o l  i s  o c c ~ p l e C  aet:r;3inss scud+n=s  e:<posurs i > d  
- -:.erefor2 - r i s k .  SeTCrerai ' ~ c = o r s  criice s e a s u r e s s n r s  3 -  chi: Lons- ce-rs r,:erag? 

radon c o n c e n c r ~ z L ; n  d F f f l . - L e .  The p r o c e s s  c c c l d  t ake  u, t o  a  E u i l  y e a r  and 
=he czchn iaues  r s q u i r e d  a: 2 ex?ensi-;e and Labor ince?.s ive . L o n g ~ ~ r  t e - 7  

. . s ~ ~ c i e s  n ~ y  t e  z ? p r o p r l a r s  .~k.ere r e l i a b l e  icfor=.a;Lon :rz:cazes ::.? p o c ~ ~ ~ i a l  
f o r  e i c v a = z d  rzilon toncor .z- : l t lons .  f o r  i n i t i a l  rneasurec2nzs Fc n s y  be 
z p p r o p r l a : ~  K C  aake  c o n c ~ c s i o n s  :o ~ 3 . ~ 2  zna p ronpzncss .  The xetF.ods i n  - h i s  
12por; r e f  l e c z  :?A' s bes  = e f f o r ~  :o i a e r z i f y  a p ? r o c : i a c ~  teck.~. iques  f o r  
. . . -. -. - 1 
..,,,,a- scr5ez:  j ar.d tor,? r x z o r - :  ne;z:~race,=s Ir. : choo ls .  

Sc reen in ;  Jeasurenar:;  cake2 0-r a s h o s r  p e r i o d  o f  s h e  ucder  ~ l o s s a  
c o n d i z i o n s  a r e  . s e d  t o  qc::kly decermize i f  i h e r e  Is a  ?ocer.cLal radon 

i p r o b l e a .  Xeasuramencs nac5 u n l z r  ~ 5 e s e  c o n c i c i o n s  -+.-llL proczce  r e s u l c s  t h a t  
r z p r e s e n c  cr.e a a : ; l r n ~ ~  cor.c=r.=rzzlor,s  c 5  x n i c h  szuaencs  azc : sachers  :a:; be -. . . ex?osea.  L ~ L S  LS u s e r ' , ~ l  . :-:or--- '  . . .oL-a~. 5 e c z z s t  iz I s  uxLikz l?  - " - -  L,.GL -L L.,e 1 0 ~ 3 -  r z r :  
c s 3 c e s t r a r i o r . s .  a v e r z g e c  o.:er eke f u l l  s c n o o l  y e a r .  7ill b2 E z s a t e r  :jar, ~ b . 2  -. - .  - 

. - s v s z  - - a  s ~ r e e n i z s  rtsulz;. ...-, ' ..,. i: :.;e s ~ . - - ~ ~ r . i ? . z  r a s c l z a  arz  lc.:, s c h o o i  
- .  o f f i c i a l s  c a n  5s  conr:ls:.: :ha: s rddenzs  a r e  n o t  exposed co nigh 

. . c o n c e n t r ~ ~ l o r . ~ .  :for2 - =  - - - = A  = - - --.. - - -  2 5  b e i n g  coze  In :his a r e s  a z t  ;lil be 
. .  , z..-aLizbL~ *$LC:. f L ~ . ; i  g-: ld~cce 
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m e  r e s u l t s  o f  t h e  s c r e e n i n g  measureEencs decsrmine whether and unac 
cype o f  a d d i t i o n a l  measurements a r e  needed.  I f  e l e v a t e d  l e v e l s  o f  radon a r e  
found a f z e r  t a k i n g  a  s c r e e n i n g  measurenen t ,  c 3 n f l n a t o r - ;  measurenents shou ld  
be c o n d u c ~ e d  b e f o r e  anv correctl.:e a c t i o n  IS caken.  The d u r a t i o n  of :he 
c o n f i m a t o r y  measurement de?ends on zhe masnicude o f  t h e  s c r e e n i n 3  seasuremenc 
r e s u l t s .  (See S e c t i o n  VII) I f  e l e v a t e d  l e v e l s  a r e  found a f t e r  a  conf l r=la~or : ;  
measurement i s  t a k e n ,  a c z i o n s  t o  reduce radon  c o n c e n t r a t i o n s  shou ld  be 
pursued.  (See S e c c i o n  I X  f o r  more d e t a i l s . )  

Th i s  s e c t i o n  p r e s e n t s  i n f o r m a t i o n  on cdo p a s s i v e  d e t e c t o r s - - c h a r c o a l  
c a n i s c e r s  and  a l p h a - t r a c k  d e t e c c o r s - -  because  t h e s e  a r e  t h e  d e v i c e s  most 
commonly a v a i l a b l e  t o  s c h o o l  o f f i c i a l s  f o r  c o n d u c t i n g  s c r e e n i n g  rneasuremencs. 
Other  d e v i c e s  a r e  a v a i l a b l e  i n c l u d i n g  e l e c t r e t - i o n - c h a m b e r s  and concinuocs 
m o n i t o r s .  EPA has  i s s ~ e a  ? r o c o c o l s  f o r  t h e  u s e  of o t h e r  measurernenc d e v i c e s  
i n  t h e  r e p o r t  e n t i t l e d  "Zndoor Radon and Decay Product  Measureaent P r o t o c o l s "  
(EPA-520-1-89-006).  I n  a d d i t i o n ,  s c h o o l  o f f i c i a l s  s h o u l d  c o n t a c c  S t a t e  
R a d i a t i o n  C o n t r o l  Of'Lces o r  E?h Radiac ion  O f f i c e s  ( s e e  Ap7endi.x 5 )  f g r  =nr? 
i n f o r n a t i o n  on o t h e r  d e v i c e s .  

Both t h e  c h a r c o a l  c a n i s t e r s  and a l p h a  t r a c k  d e t e c t o r s  c a n  be used :or 
conduczicg s c r e e n i n g  measurenents .  Charcoa l  i a n i s t e r  measurements a r e  used  t o  
q u i c k l y  i d e n t i f y  rooms and/or  s c h o o l s  t h a t  have p o t e n t i a l  radon problems. 
There a r e  rdo c g e s  o f  c h a r c o a l  c a c i s t a r s  c o m o n l : ~  u s e d .  One i s  a  CJO-dzy 
dev ica  and che o t h e r  i s  a seven-day  d e v i c e .  2.4 i s  recommending =ha= c h a r c 3 a l  
c a n i s i e r  measursments be  concuczed d u r i n g  t h e  weekend (See S e c t i o n  V I . D . l ) .  
T h e r e f o r e ,  EPA recommends i f  a  schoo l  o f f i c i a l  u s e s  a  c h a r c o a l  c a n i s t e r  f o r  a  
s c r e e n i n g  measuremenc, t h e  t v o - d a y  d e v i c e  s h o u l d  be u s e d .  Charcoal  c a n i s t e r  
measurements p r o v i d e  a  "snapsboc" o f  radon c o n c e n t r a t i o n s  and a r e  noc 
r e p r e s e n t a t i v e  o f  a n n u a l  a v e r a e e  radon c o n c e n t r a t i o n s .  A l p h a - t r a c k  s c r e e n i n s  
measureaents  t y p i c a l l y  ;re caken f o r  t h r e e  months.  An a l p h a - t r a c k  dececcor  i s  
an i n t a g r a t i n g  d e v i c e  and g i v e s  a  b e t t e r  e s c i ~ a t e  of =he average  radon 
c o n c e n t r a t i o n .  Tuo o p t i o n s  f o r  conduc t ing  s c r e e n i n g  measurements i n  s c h o o l s  
u s i n g  rhese  d e v i c e s  a r s  o u c l i n e d  below. The advan tages  and d i s s d u a n t a g e s  o f  
each o p t i o n  a r e  p r o v i d e d .  

1. Charcoa l  C a n i s t e r  Opt ion 

This o p t i o n  i n v o l v e s  u s i n g  a  tvo-day  c h a r c o a l  c a n i s t e r  d u r i n g  :he veek-  
end v i c h  t h e  v e n t i l a t i o n  s;Jsiern o p e r a c i n g  a s  i t  normalky does d u r i n g  che 
ueekday. T h i s  would n o t  i n c l x d e  normal r e d u c t i o n s  o f  che v e n c i l a c i o n  system 
ac  n i g h c .  A l l  frequenc1:q used schoolrooms on and below t h e  g r o u n d - l e v e l  
shou ld  be t e s c e d .  Xeasuramencs s h o u l d  be mace d u r i n ~  t h e  c o o l e s z  season  o f  - L:,e - y a a r ,  and c l o s e d - s c h o o l  c o n a l = i o n s  (xinc!ov--s and doors  s n c c )  snouid be 

mainta ined co che d e g r e e  p o s s i b l e  t o  a p p r o s i n a c e  a  xors: c a s e  s i z u a t l o n  co 
. - ; , ich  .- c h i l a r s n  and,  t e z c k e r s  a r e  *:<posed. The a p p s ~ d i x  p rov ides  furrk.er 

lrifornacLon o n  :he p l a c e n ? ~ :  of a  c-io-day c h a r c o z l  c a n i s z e r  d e v i c e .  
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I m . a r = ~ a l  cznisters -7ielC c-Lc!< r%-sul:s.  .:- c k s r c c a l  cz:ls;2r 
. , . .  

devics p r o v i c e s  a ? r x ? c  LT.;=LZ- i:cLca=lon of radon 
~ o n c ~ n t r a t i o n s .  ?e c s v i ~ . ? s  a r e  i n  p l z c e  f o r  c;ro Say:. s e a i e d  
~ n d  n a i l e d  co a tes;:~.g l:.':orat3r:;. :..snl:s f r o n  :he z s s z i : ~  
Laooracs ry  a r e  x s u a i l y  re:.irned L X  a f l u  z e e k s .  

I Charcoa l  c z r 5 s t e r s  a r e  ? ? L a t f r e l v  i n e x r e n s i v e .  Charcoal  canisters 
rang? in price from S l O  LO $30. I_' purchased  i n  l s r g e  c . ~ a n c i c ' , e s ,  
:he c 3 s t  nay be  a s  Lou a s  $ 8  p e r  c a n i s c e ' r .  Prices a:e h l 3 n e r  i f  
zne c o s c s  i r .c luaa  t k e  p l a c e z e n ~  of =he d e v i c e  3y a p r o f e s s i o n a l  
c o n t r a c r o r .  

I CLosed-Conditions ar: c o n t r o l l e d  on veek=?ds .  By measur=cg radon 
qn  t h e  weekends,  s c h o o l s '  vtnao-4s and d c o r s  c a n  be k e p t  shuc i o  

. . zaxrnrze che radon  ? o t s - c l a l .  

I ' ~ z u e r i n z  *~:th c h a r c o a l  :aniscerz can 5 e  r i n i = i = e d  on ueekends .  - - 
y ~ n e r F z =  - v i z h  r h s  2 n - , r i c ~  zz:oc:s ck.s q-21F:y of :?.2 =e;;crtesz: 
i n d  may = r t c x c e  Lnaccur tz?  r e a a l x s s .  

I TYO-dav : P R S U T ~ L ~ ~ ~ ~ Z  7av  be a f f z c t e d  5v v e n t i l a t L o n  s-:z=sr,s. Tzo- 
. - 

c ~ v  aezsLrenexzr  cay r=:-ecc f ~ z c : , ~ a z L 3 ~ s  iz radon c o ~ . c o ~ z r a c : o ~ . s  
c a u s a c  by changes  I n  t:.~ v e r , c i l ~ = L o n  s y s c a n  operation. L c n s e r  
= c a s c r e r e c z s  are l e s s  susce?cLbL+ co ry.ase c:rpes of cnang2s.  ( S e e  
S e c c i o n  '7 . I ) .  

I T-JO-dav - l . ~ ~ ~ r b - m e ~ = t ,  var-I o v e r  cLze.  ?.ldon cr-.cer.cyarL~r.s ir. -- s c 5 o o l s  c . n  r l u c c u a ~ e  iraza;i:~-ll; oqv7er = h e .  I f  c-io r~asure5e3is 
a r e  ~ c a e  i n  t k s  s z e  s c 5 o o l z ~ c n  o n  d i f f e r e n :  .-.sekexcs. :5e rzaon  
coxcenczac ion  may a l f f z r  by a f : c = o r  o f  2 i o  3 .  

s C3arcoa l  caxir:ezs  recuirc -TOCZ; ana- -7s l s .  Radcr. a t c a c h o d  zo t h e  
c n a r c o z i  begi-s  co decay e.:an vnex t h e  c a n i s c a r  is r e s a a i s c .  Once 
cne radon  me; ;ilzetcznt is  rrcis,  c'n;rc3al c ~ r . i s : e r s  zcsz c e  procpcl:; 
r e = - i r n e c  ca : y e  1aboracor:- .  The z s e  o f  larje r,unbers o =  : sn i cce r :  
r :qu lzes  :arcZul planni:.; . a.:c:a c e i t y s .  

I T S ~ o - d a v  c k a r c o a l  c a n i s t e r -  zav  be a f f e i t e d  b*r P _ X K ~ L ? I P _  h - z i d l t - 7  a n =  
tergerat- re c c r d i c i o n s .  '--nFle mos: L a b o r a t o r l s s  c i n  compensaLe 
f o r  these f ; c = o r s ,  unusaa: l ;~  hisn b r  i3w . z s ~ p e r z = - r s s  o r  
h u ~ i t i z 1 s s  c a n  aEEecc che resuLc ,  anc  c h e ' l ~ b o r i i z o r y  s?.auid be 
a i 2 r z e c  o f  S L : ~  c o n c i ~ r o n s .  

Tnis o p z i c n  l x - o  ;-.-zs ~ s l n g  a n  a l ?ha -  :r;ck c s r r z  :or f - :  a ;.'r;2e-ric~.z~, 
3 - "  . . . .  . . . 
r = - l ~ ~ .  AS ~-;:r: E7.e c k z r z 3 a i  c a n l s r t r ,  a i l  frsq.uer.r::.- u s e c  r Q o r s  07, a7.c s a l o s i  
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t h e  g r o u n d - l e v e l  s h o u l d  be t e s t e d ;  T i e  measureaen t s  shou ld  be mzde i n  t h e  
v i n t e r  season  o r ,  i n  warmer c l i m a t e s ,  :he c o o l e s t  season  o f  t h e  y e a r .  
~ l t h o u g n  c l o s e d  s c h o o l  c o n d i t i o n s  a r e  p r e f e r a b l e ,  i t  is n o t  a s  c r u c i a l  a s  i t  
is w i t h  t h e  c h a r c o a l  c a n i s c e r  because  t h e  measurements a r e  f o r  longer  p e r i o d s  
of t i n e .  The advan tages  and disaC.:ar.rages of t h i s  opc ion  a r e  o u t l i n e d  b e i o v .  

8 pn a l p h a - t r a c k  d e t e c t o r  p r o v t d e s  a b e t t e r  b a s i s  f o r  nak ing  
d e c i s i o n s  on reduc ing  radon c o n c e n t r a t i o n s .  Measurements made 
w i t h  a l p h a - t r a c k  d e t e c t o r s  v e r s u s  c h a r c o a l  c a n i s t e r s  g i v e  a  b e t r e r  
e s t i s a t e  o f  t h e  a v e r a s e  radon c o n c e n t r a t i o n .  A l p h a - t r a c k  
d e t e c t o r s  a r e  b e t c e r  i n t e g a t i n g  d e v i c e s  chan c h a r c o a l  canisters 
and  a r e  n o t  a s  a f f e c t e d  by fluctuating radon  l e v e l s .  The use  o f  
a l p h a  t r a c k  d e t e c t o r s  i s  advantageous f o r  s c h o o l  o f f i c i a l s  t h a t  
b e l i e v e  t h e y  may be p r e s s u r e d  i n t o  t a k i n g  c o r r e c t i v e  a c t i o n  upon 
f i n d i n g  e l e v a c e d  radon l e v e l s  w i t h o u t  conduc t ing  c o n f i m a t o r j  
measurements .  

8 A l p h a - t r a c k  d e t e c t o r s  do n o t  r e a u i r e  F m e d i a t e  a n a l v s i s .  Unl ike  
t h e  c h a r c o a l  c a n i s t e r ,  no radon deczy o c c u r s  i n  t h e  a i p h z  track. 
d e t e c t o r  once t h e  measurenenc is  t a k e n .  The t ime from when t h e  
radon  measurement i s  completed and when i h e  d e v i c e  i s  ser.c t o  t h e  
l a b o r a t o r y  is n o t  a s  c r i t i c a l  and l a r g e  numbers o f  d e t e c z o r s  c2n 
more e a s i l y  be hand led .  

DISADVANTAGES 

I A l p h a - t r a c k  d e t e c t o r s  cos: z o r e  t h a n  c h a r c o a l  c a n i s t e r s .  They 
range i n  p r i c e  from $20 t o  $40,  b u t  may be o b t a i n e d  f o r  a s  Low a s  
$15  each  i f  purchased  i n  Large q u a n t i t i e s .  Cos:s w i l l  i n c r e a s e  i f  
t h e  d e t e c t o r  is  p r o f e s s i o n a l l y  p l a c e d .  

I I f  t a m e r e d  w i t h ,  a l p h a - t r a c k  d e t e c t o r s  can q i v e  i n a c c u r a t e  
r e a d i n g s .  Because an  a l p h a - t r a c k  dececzor  must be used whi le  
s c h o o l  i s  i n  s e s s i o n ,  c h i l d r e n  and a d u l t s  might tamper u i c h  :he 
d e v i c e .  

V I I .  U N D E R S T A N D I N G  S C R E E N I N G  K E A S U R E X N T  R E S U L T S  AND C O N D U C T I N G  COBFIR!!ATORY 
?EASUREHENTS 

Whether a  s c r e e n i n g  o r  a  c o n f i r s a t o r y  neasuremenc i s  made. a  s c h o o l  
o f f i c i a l  must u n d e r s t a n d  how t o  i n t e r 7 r e t  t h e  measuremen; r e s u l t  and t,ow t o  
e f f e c  t i - r e l y  communicate t h e  i n f o r n a t i o n .  I f  e l e v a t e d  Levels a r e  f0w.d che 
school  o f f i c i a l  muse d e c i d e  on wnac t:rpe o f  c o n f i r m a t o r y  rneasurenents co cake .  

The s c r e e n i n s  measuremenx does noc re?resenr: rhe lo r .%-earn  a.:erage, rzdor? 
l e v e l  t o  x n i c n  s c h o o l  c n i l d r e n  and t e r c h e r s  a r e  exposed .  I f  e levacad  l?. ' rels  
a r e  found wi th  a s c r e e n i n g  rneasnramenc, s c n o o l  o f f i c i a l s  shou ld  cake 

. . c o n f i r n a c o r : ~  measurer.ents b2 i o r e  caii2T.g perzzncnc s  c * ? s  co recxce ~5.2 racon 
concer. :ra~ion.  
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?.ere a r e  r,jo i r = D r = z c i  r e a s o n s  why E?A recornends  : t a t  LO f-ccis be -. . . 
esFer,ded =o reauca r a c o n  l e v e l s  b e f o r e  s a k i n s  conr:rzazor:r o r  c i a 5 ~ 3 s ~ L c  . . m e s s u r 2 z e r . t ~ .  Firs:, r k e r e  is  a l v a y s  :he ~ ~ ~ ~ i b i ~ i : . ~  - ' - - -  L-.&- 3 S i X s i e  . . .  
sezs:re=er.t nay be f ; u l r y ,  dae  t s  1tbozacor:i sr c le r rc ; ,  er ror : .  sac or.^, 

. - 7  racaa l 2 v e i s  f l u c z ~ z c ~  so  greacl:: :ha: a  s i n s i t  j e a s z r e m e n t  ( e s p s c : a ~ - y  a :--a 
day seasareaen:)  ma:- 5 e  made d x r l r g  2n unusua l  ?ea?  Lz :he radon  
concec t racLon .  YzkLz; s s e c o ~ . c  x e z s u r e a e z t  -iiil S e ~ z s r  a s s e s s  =he 
c o n c e n t r a i i o n s  t o  v n i c h  scucenc; a r e  r o u r i n e l : ~  expos=a .  C-:?f  L,--,a~or:; 
measurements should be made under  wea ther  znd ventilation c3ndizLons a s  
s i m i l a r  as p o s s i b l e ,  and i n  t h e  see l ~ c a i l o n s  a s  t h e  o r i g i n a l  s c r e s n i ~ . ~  
measureaencs . 

A .  I z t e 3 r e c i n z  T-do-dav I c r e e n i n z  X e a s c r e z e x t  R e s u l t s  

The f o l l o w i n g  r~comenca :Lons  a r e  ; m a r L = e a  i n  7igu;z 1 

n if c>,e rasi.:i:; 3f  :- :-day ;creer.L,g eeasure3er .cs  a r z  s = ? a z e =  :h;n 
abou: 20 pCL,'L. tor. ::Lctzior:r t e s z s  s t o u l d  5 e  c o n d u c z e l  x . = e r  . -  . . . -  . . -;eacker anl'- - r + n r l _  :, ::cr? rnttlrjn:, 15 ~ 1 - .  ... - - - --  - as :o~s=;Ls =; ::,a -. o r i s l z a l  s c r e e n i z ;  I e s z s .  u e i e c z c r s  s h o u l t  be p i a c e a  i n  =he s=n 
Locaclozs znd v e r z ~ ~ a c i o n  conai=Lor.: s h o u l d  a l s o  be s L 3 1 1 r z .  

~lonf i .mator : r  t s : : ~  snou ld  3e conauc=ed o v e r  a  :;lo-d.zlr :o 2 f o c z -  
ueek c e r i o d .  T . 5  sk.Dz=er =zasure=er . r  ~ e r i o d  o f  t-20 d.z:rs o r  one 

- .  . ~ e e k  shou ld  be ..sed .;ken :?.3 r e su i :  J r  =:.c s c r e e n i n e  ~~~~~~~~~~: 
i s  e x z r e n e l : ~  s l = v a ~ ? a ,  f o t  e : < m p i l ,  :be:: Lr i s  g r e z y e r  :ha:  DOC= 
100 ? C ; i i L .  

1. Tvo-.:av, veeko-r.d c c - f i x a i o r - 7  t e s t  - t.'.=ascrszients zhoulc  
b e s i n  a n c  e7.i a c  t 5 n  s m e  c i n e  a s  che o r i g i n a l  screecLr.3 
s e a s u r e z ~ e n : ~ .  

ii. One-veek c c - . f l l a t o r - 7  t e s c  - Thera a r e  s e v a r a l  Tethods :ha: 
c a n  3, c s e a  :: z ~ e a s l r e  0v2r  a one-vaek  p e r i o d .  F . e s e  
Lncl,:ca L o n  i : - t e r n  c h z r c o z l  c a n i s ~ o r s  ( i .  .. se7rer.-ds:; 
d i f ~ . , - :  ,on 'c . : r l d r )  , cor.tLnxous rzcon  rnoriicozs, and e l ~ c z z e t  - 
ioc-charnos:: . ( X e f a r  :o she ??A rz?or;  " I n d o o r  Rzdo~. ar.d 
3ec-1:: P r o a ~ - r  Y e a s u z ~ z e n c  P r o s o c o l s '  513-529-1-99-0063 .  . - -  . . . . - ... 7 . : ~ ~ ~ s f r ? r n e ? . ~  V a a :  . 7 : -  ,ZLC ;n:or3azis.: i 5 0 c ~  

. - 
racc: l e v e i s  curing occx;lec a s  xe; -  zs  cnoccuplzd  
c o n c : ~ l o n s .  

-. . . i i i .  F o u r - - ~ e e L .  c g n z i x a t o r v  t e s c  - 30:.1. e lecz re i -Lon-%:r . z roerz  and 
s n o r z - z e r m  i l ? n z - i r ~ c k  c e t e c c o r s  =in Sa used :o nezzurz s v a r  
a one-..;lc,nzh 7 a r l ~ c : .  (?.aZ?r c3 E l  r t ?o i -z  " I ~ d o o r  2arlsn 
22ca:; Iroauc: :A.er.:-~rernenr: ? r o ~ o c ~ l s "  E?.J.- 529- 1- 3 9  - 0 C 5 .  . 

. - .  . . ?!szsurezencz o-er .-.e z o ~ c ? .  .i: I- .;;i ;c i n f  o r ~ . a c l o n  abocr  
. . . . r ' a d o ~  le1:els c.~rlr . ; ,  se7:zrzl ;:zek; c~r:zz - 5 . 0 ~ 5  c : - . c : ? ~ e c  ar?c 

unccc_?Lec COI-.cLzL:zs. 
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rn I f  t h e  r e s u l t s  o f  i - ~ o - d a y  s c r z e n i n g  tests a r e  b e t - ~ e e n  L and 20 
pCi/L, c o n f i m a c o r y  t e s t s  shou ld  be made t o  e n s u r e  t h a t  l e v e l s  a r a  
h i g h  enough t o  war ranc  p e n a n e n t  c o r r e c t i v e  a c c l o n .  C o n f i n a t o r ;  
t e s t s  s h o u l d  be conducted o v e r  a t  l e a s t  a  nine-monch s c h o o l  y e a r .  
o r  over  12 months i f  t h e  s c h o o l  is  used y e a r  round.  There  a r e  NO 

o p t i o n s  f o r  measurement ccechocs c h a t  c a n  be u s e d  o v e r  t h i s  t i a e  
p e r i o d :  l o n g - t e r n  e l e c z r s c - i o n - c h a m b e r s  o r  y e a r - l o n g  a l p h a - t r a c k  
d e c e c z o r s .  ( R e f e r  io EPA r e ? o r c  " Indoor  Radon Decay Produc: 
Measurement P r o t o c o l s "  EIA-520-1-89-006). 

I I f  t h e  r e s u l t s  o f  a  c-io-day s c r e e n i n g  t e s t  a r e  l e s s  t h a n  L pCi/L, 
s c h o o l  o f f i c i a l s  need t o  c o n s i d e r  on a  c a s e - b y - c a s e  b a s i s  whether 
f u r t h e r  measuremencs shou ld  be made. A s  mencloned p r e v i o u s l y ,  
when u s i n g  a  two-dav s c r e e n i n g  t e s t ,  average  radon  c o n c e n t r a t i o n s  
can  v a r y  by a  fac:or o f  2 t o  3 o v e r  t i n e .  T h e r e f o r e ,  s c h o o l  
o f f i c i a l s  need t o  c o n s i d e r  c h i s  v a r i a b i l i t y  when making d e c i s i o n s  
on whecher fur:her rneasurzaents s h o u l d  be made. I n  some schools  
where EP.4 has  done vork  on reduc ing  radon c o n c e n t r a t i o n s ,  ;?A has 
been s u c c e s s f u i  ac reduc ing  l e v e l s  t o  below L pCL/L. T h i s  i s  
dependent  on :he s c h o o l s  c o n s t r u c t i o n  and HVAC s y s t e m ,  t h e  source  
o f  t h e  radon p r o b l e z  a d  :he radon c o n c e n t r a t i o n  i n i t i a l l y .  T h i s  
is based  on l i n i t e d  daca  and more r e s e a r c h  i n  t h i s  a r e a  is  b e i n g  
conducted.  School  o f f i c i a l s  shou ld  r e c o g n i z e  t h a c  t h e r e  is  s i i i l  
a  h e a l t h  r i s k  a s s o c i a t e d  w i i h  a l i f e t i m e  exposure  o f  b pCi/L and 
t h a c  Congress  h a s  s e t  a  n a t i o n a l  g o a l  f o r  i n d o o r  radon  
c o n c e n t r a t i o n s  o f  oucdoor ambienr l e v e l s  ( 0 . 2  t o  0 . 7  p C i / L ) .  If 
s c r e e n i n g  t e s t  r e s u l z s  a r e  below & pCi/L, long  term average  l e v e l s  
a r e  p robab iy  also 5 e l o v  b ?CF/L.  

inter ore tin^ Three-non th  Screen inp  Feasure3en t  R e s u l t s  

A s  d i s c u s s e d  p r e v i o u s l y ,  a  three-monch s c r e e n i n g  measurzmenc p rov ides  a  
b e t c e r  e s c i n a c e  o f  che i o n g - t e r n  z v e r a s e  radon l e v e l s  i n  a  s c h o o l  room than  
does  a  2 -day  s c r e e n i n g  measurernenc. Hove-rer, a s  wich a l l  measuremencs, EP.4 
a d v i s e s  c h a t  some a d d i t i o n a l  testing, e i c h e r  i n  the  form of c o n f i r m a t o r y  o r  
diagnos:Lc measuremencs, be mace b e f o r q  permanent c o r r e c t i v e  a c c i o n  is  t a k e n .  
The f o l l o v i n g  recommendations a r e  a l s o  summarized in Figure  2 .  

I f  t h e  r e s u l t s  o f  ~ h r e e - m o n t h  s c r e e n i n g  measurements a r e  g r e a c e r  
than  20 pCi/L. E P A  recornends  t h a c  school  o f f i c i a l s  b e g i n  
Lnvescigacing p o s s i b l e  racon encry  po incs  by c o n d u c t i n g  d i a ~ r s s t i c  
measuremencs ( s e e  S e c t i o n  V I I I ) .  Dizgnos:;~ measurements w i l l  
h e l p  s c h o o l  o f F l c i a l s  unders rand  che d i s i r i b u r i o n  o f  radon l ~ . / e l s  
througnou: tb.e s c k o o l  . .Actions t o  reduce , e  l e v a t e d  radon 
c o n c e n r r a ~ l o n s  s n o u l d  be  conducted wich in  che cime frames oucLLned 
i n  T a j l e  L .  

COPIED AT G O V E W N T  EXPENSE 



Scresnina Measursnant Cuidancz: 
Twc-DE:,, Weekend Measurmsfit Opticn 
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Screening Measurement Guidanca: 
Three-Month, Winter Measurement Option 

Make screenins measurements in 1Kl?/0 oi frequently used grcund snd 
basement floor rcoms during coolest months. 

! 

7 

No, screening 
result is 

Level is Imv: r- 4 Yes each room. \ . NO / between \ >20 oCi/L 
make cise-bycase 

decisions on the pCi/L-! i 
n m  for funher 
measurements. I 

\ 
(See Sec. Vll.A.2) I 

I 

Yes 4 
r I 

Make long-term 
ccnrirrratory 

measurements 
lasring 12 months. 

or 9 months ~f the schod 
is not u s d  year-round. 

(See Sec. Vll.A.2) 



TABLE 1 

R E C O E Y D E D  TIIZFRANES FOR REXE3IAL ACTION 

I f  the r e s u l r s  of confLrmatory 
measurements arc :  

Greater  than  about  20 pCi/L 

Greacer than about b pCi/L, but  l e s s  
than abouc 20 p i i / L  

Less chan abouc b pCi/L 

The recommended t i ze f r tme  f o r  t a k i n s  
a c t i o n  t o  permanently reduce radon 
l e v e l s  i s :  

Within seve ra l  weeks. The urgency of 
remedial a c t i o n  increases  i f  l e v e l s  
a r e  g r e a t e r  chan LOO pCi/L and 

. s choo l  o f f i c i a l s  should consu l t  with 
s t a t e  o r  l o c a l  h e a l t h  r a d i a t i o n  
p r o t e c t i o n  o f f i c i a l s  co determine if 
teDporary r e l o c a t i o n  is appropr i a t e  
u n t i l  the l e v e l s  can be  reduced. 

Within seve ra l  months 

The need f o r  c o r r e c t i v e  a c t i o n  ausc  
be assessed  on a case-by-case SasLs .  
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1: t h e  r e s u i t s  of =?r:e-zonth s c r z e r i : . ~  z e e s u z e r e n t i  z r e  b e c i s e n  u 

pii/L and 23 p i i / L ,  confi.9acor:: ~ 2 s : ~  s h o u i a  be ccr.i.ac=.- . o--.er ac  
L e ~ e c  a n i z e - r : n z h  schoc;  ::ear c r  11 months i f  che schoo I s  used 

. . .  . -  3 yezr - r c z n a .  - Jcn - 3 ~ 5 -  12-3 cor-'.,i-'=ld;=r:~ csszs . JLL-  p r o v l  ..t sc'noo l - - .  . . . . . . 
OI=LC:Z-S WL=.-. - I Z ; ~ Z D L ~  l:f:xa=isz on l o n g -  c z n .  a v e r a i :  
c o r . c e n t r a c l o ~ . s .  Tilere a r e  7.10 opc ions  f 3 r  reasure.-ent  c r ::lgcs -- - - can  be -sea  c-.-er c h i s  clme p e r i o d :  l o n ~ - z o - c ,  a l e c c r - ! c - i o n -  

c?.ambers o r  a l ? n a - z r z c k  d e t a c t o r s .  ( R e f e r  co €PA r e p o r -  " Indoor  
Radon Decay Proaucr  Keasurement ? r o t o c o l s "  E1.4-520-1-2 - 0 3 6 ) .  

m If t5.e r e s u l c s  of a  ihree-monck s c r e e n i n g  neaszreae?;  a re  l e s s  
=?.an abouc L DCF/L, s c h o o i  o f l i c i a i s  need co d e c i d e  on a  c a s e - b y -  
c a s e  b a s i s  wne=nez Eu:zker n e a s u r e c e n c s  s k o u l d  be maca .  I n  some 
s c h o o l s  v h e r e  Z?A has d o r e  v o r k  on r a d u c i n s  radon c o n c e n z r a t i o n s .  
E1.4 3 a s  been  scccess f i? l  a c  r e d u c i n ~  Le .~e l s  t o  below L pCi,/L. T a l s  
i s  dependent  on t k e  scnooLs c o n s ~ r u c t F o r .  and 3 A C  s: iscea.  t h e  
s o u z c e  o f  t h e  racon p r o b l m  and =he raac-. c o n c e n t r a c l o n  5 - i t i a l l y .  . . This i s  b a s e c  2n i :=ized :aca and more r s s e a r c h  i: c h i s  arza is - - .  
S e F 2 5  conacc: ,i. Schooi  o r z l c i a i s  s h o c l t  r e c o ~ n i z e  t h a t  =:ere i s  
= - ; l l  , - . . - .  ---- a ze.:-::. z i z k  a s s o c i ~ ~ ~ c  z::: z I : = - - : -  ,b&sc&Ls ex';os;;ra cf I; FLL, I 
a--.d c h a t  S ~ ; : z r e s s  hiis s e t  a  n z r i o n a l  ,?a1 f o r  i n d o o r  radon 
c ~ n c s n t r a t i o ~ . ~  of ou tdoor  a n b i r n c  l a v e l s  ( 9 . 2  t o  0 . 7  p C i / L ) .  I 5  
z e s t  r e s u l z s  a r e  ' S L O W  L ? C i / L .  Long t2m averz53  Levels  a r e  
? r o b a b i : ~  a i s o  b e i 2 s  p C i / L .  

EPA recommends chaz s- .5ool o f f i c i a l s  use t h e  f o l l o x i n g  g u i c e l i r ? ~  %ken 
c = n s l \ i e r i n g  =he urg9nc:- o f  :z .L in~ .-c=Lon t o  reducr  al~vzczd r a c g n  

. . . . . . .  
c c c c e n i r a ~ l o r s .  The rEcoE,:-.:a=;or.: z r e  a i z o  s w a r : : e d  :n l a c - .  1. 

I I f  i conflzz-.acor:r ;oeasurernenc i s  g r a a ~ a r  =':;I? 2 C p p Z i / L .  s c k - ~ o  i 
- - .  . o i : l c r a i s  s h s c l d  r s ~ e  a c z i o n  co recuce  1c~:els as  LC-J a s  p o s s i b l e .  

Ef.-? recommencs c 5 z  a c z i o n  3e  cake- xizki:. seq:er;i .;ce%s. The 
tlr<er.c:r o f  correczi.:e a c t l o n  i s  g r + a c e r  as  r5.e Is-.-el5 i r i c r ~ s s e .  

. - F .  : e x i m p : s .  :I L2-:21s a,: Z ~ O U Z  130 ;.31/L o r  graar? : ,  s c n o o i  
o l f l c l a i s  s?,ould c o n s - l t  -F=S a ? p r o , r l : ~ s  s y a i c  o r  . -ocs l  hsal:h . .  . o i , ' i c i z i s  :o cor . s i ca r  t s s p o r a r y  re:ocz;ion z7.c:- c z e  - e v e l s  car! be  
r z a u c e d .  

I f  E co;l.f;rn~lacor:; - e a s u r e ~ e n c  i s  abooz L :o 29 -,iL :.. s c h o o l  
- - .  

o:z:cFais s n o u l a  - 2 ; : ~  a c ~ l s r :  ~ o  rac-c* ie . . -e l s  a s  16; a s  p o s s i b i e  
S??. rscordie?ds  ::?L= aczlor .  '3s =;ka2 ~-i:?.l:. a ft;. zonzks .  
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a If a c o n f i r ; l a r o y ~  n e a s u r e z e c c  is l e s s  t h a n  L ? i i i L ,  scktooi --. . or=:c:als shou ld  c a c s l d e r  on a  c z s e - b y - c a s e  b a s i s  . ~ h s c b e r  a c t i o c  
=o radace  r a d o r  :3?.ce~.zrations b e i o v  p C i j L  s h o u l =  3e :;ken. . - Sc'ooi o f f L c i z l s  s h c c i d  r e c o ~ a i z e  r>.ac =her.  i s  s;;il a kaair?.  . . . .  
r:_: associated ;ti5 a L:zarr=E! exposur?  o f  6 ?Ci/L a n c  :L..= 
Cc ;rat; ;?as s s c  a r .zrLonti  g o z l  f o r  i n d o o r  radon concan: .=--oxs 
o i  c u = i o o r  aac le r i r  l a - r e l s  ( 0 . 2  c s  0 . 7  p C I / T , )  . ~ h o o i  o f f  l: r - s  
s k x u l d  c a c s u i t  v i = S  q . ~ a l l f i e d  c m c r a c c o r s  r o  aszarrair.e tk,e 
E e a s i b i l i z y  and c 3 s z  a s s o c i a t e d  wich r e d u c i n g  l e v e l s  below h 
pCi,'L. School  o f f l c l a i s  can  c o n t a c t  t h e i r  Scace ? . a a i i t l o n  C o n t r o l  
C f f l c s  ( s e a  Apper.dl:c 3 )  f o r  a liscing o f  q u a l i f i e d  radon 
C O ~ C Z F ~ C : ~  r s  . 

REDUCI'IG RADON CC?:CESIRATf 0::s 

If conf l rza io r : r  measurezczza i x d i c a = e  a  need f o r  radon  reauczlor . ,  sc'nooi - -. , . 
o r ; i c l a L s  s'noul'. ;lor:: :z c o n j c z r = l o n  - ~ i c h  a n  e x ? e r i e n c e d  raaor? r n i ~ l i ; ~ i i o r .  
concrzccor  t o  a= zgncre  :he ? r o j ; ? z  a7.d d e t e r n i n e  which m i i i ~ a z i o n  ~ p c i 0 r . s  art 
f t a s i b i e .  S c f . c ~ L  o f f l , z l a l s  car. con:acc = h e i r  Scazc RadLat ion Corrroi OfZlce 
(see  .A-~penaix - f o r  a l i s r i r . ~  o f  q u a i i f l e d  radon  s i ~ i 3 a i L 3 n  e o n i r a c = o r s  . 

Dizq!osrFcs ' bes ics  vi:h a v i s u r l  i c s p e c c i o n  t= ider . z i fy  p o s s i b l e  rzdon 
e?cry r o u r s s .  F , ~ s s i b l e  a r e a s  o f  r a c s n  e n t q  i n c l c c a  j o i a t s  b e t - ~ e e n  
f s u n d a c i o n s ,  u=:1Lt;r opez ings  i x  focz?a=ior.s, - i i i l l - co- fLc~- . r  j o i n t s ,  a d  
sx?osed e n r r k  L: ' - z s e r 2 r . t ~ .  S ' m r z -  t e - 7  radon meisuremez=;, stlc'n a s  grz5 
s a p l a s  o r  c h a r  :&i cr.-.Lst=r c e a s c r l z e a c s ,  cay b e  zade  n e a r  such l o c a t i c n s  :s . . h e l p  a s s e s s  whe.  o e s z  =o 3erj:x c o r r e c = L - ~ e  a c t l o n r  . 

3ecause  s c h o o i  d e s i z n ,  i3nscrm:c:ic~. and operation ? a t z e z z s  v a r y  
cor .s iderabi : r ,  i z  i s  r . 2 ~  ? o s s i k l e  ro r tco-ae3d " s r a n a a r d "  c-rrsczi-:.- a c z i o n s  
:hat a g ~ i s  zo a l l  sc?.ools.  C o s ~ r  f o r  ::Lon redccrLon --,-ilJ- z l s o  32 s c ? . o ~ i  . - .  - .  . . . . .  spec;r:c and - i j T  -,, c e = e n c  on c ~ e  ~ n ~ = r a -  rzao;; li-.-?l, =he a:c=znt of ~7.e radon 
p r o b i z 3  13 t h e  s c h o o i ,  :he s c h o o i  c!zs15n, consr ruc=Lon  and o o e r a r i o n  of tk.2 
hi?AC s:rsrza and =he abili::; o f  sck.ool F e r s c n n e l  r : p a r z i c i p a c a  iri :he . . - --aq-.osis - a7.c ~ . i = L ~ a = L c n  of  ::.r racer ?rob12111. I -. some ~ 2 5 ~ 1 s .  n a i n = s z r n c e  

. . J e r s o z a e l  ma.: b a  a b l e  co i n s ~ a i ~  :scion r e c c c t i o n  s:;sca!ns w:zh =he guiC;r.ce o f  

- . . . -  - - . . -n :--.lz:a- r = s e a r c >  e r z ~ r t ; ,  I?>. z c l L f  l e a  -'-;-- ,--c,5a t i o x  ' T ~ = - - . ? , ~ : ~ E S  3 r 3 v e ~ .  
. . .  

s a c c e s s f ~ l  I n  ;:ilder.~;;, nous izg  z7.c l n s : c l l t d  cnen i n  a nuz . Ie r  of  s c 5 o o l n .  
T:?e a p ? i i c ~ b i l l z : . '  o f  .z.-.esa rn i r igac ion  i p p r o a s h e s  = 3  ocher  s c h o o i s  u i l l  da=?r.d . . 
on cke u?.Fqxe c k t a r ~ c : ~ r ~ s ~ ~ c s  o f  2ach s c h o o l .  The radon r e d c c = i a n  cat:-7i~ues 
s ~ ~ a l e d  i- t h e s e  i 3 i : l a l  s c k o o l s  Incl , id% : 

T n s c r t - l a t i o n  0 5  a :.::.;lab scctLon s..-s:cm :o c r ? z = e  a 1~7.ier air 
D r e s s S : r e  b e z e a ~ h  ti-.; ;Lib so r h s r  a i r  f lows  oxc  af the school  
r a r h e r  c:-.=; I n  ;hro.:?n :he cr3cl:: anc  TaenLnqs I n  the Cou~dazion 

. . .  and f l o o r .  ?.ss,i l=; -:.c;c;ca i i z :  sco- i :sb s u c r i o r .  i s  mock :ore 
- - 

e r r i c : l . : ~  .... k e n  - 5 i . r ~  15 ~ ~ ' 1 ~ : l t d  c73r.e CT.CZT ;;?c 51-3 .  S i . - : 3 1 ~  
..- . . - ,  ..::?,ou; c r . . c 7 -  --..r., - s;arz 1 ~ n C a r  :?.e s,;o o r  s c k o o l s  ;-i;h ma.;..:: I r . ~ e r n z l  
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; ;ai ls  may r e q u i r e  an  a l i e r n a ~ i - 7 e  a?proac'n o r  a  Larger r..mber of 
s u c t i o n  p o i n t s .  

k'hen p o s s i b l e .  i n s ~ z l l z ~ i o n  of a s u b - s l a b  s u c t i o n  sITsce3 shou ld  
always be acconpanied by s e a l i n g  o f  radon e n t r y  r o u c a s .  S e a l i n g  
-;ill i n c r e a s e  t h e  e f f e c t i - r e n e s s  o f  t h e  syscem and a l s o  reduce :he 
energy c o s t s  a s s o c i a c e d  w i i h  operation of a  s u b - s l a b  succ ion  
s;rs tem. 

rn Adjustment of  the a i r  h a n d l i n p  svstems to m a i n t a i n  a oositive a i r  
pressure i n  the school  t o  d i s c o u r a ~ e  the in f low of radon .  Th is  
t e c h n i q u e ,  r e f e r r e d  co a s  p r e s s u r i z a t i o n ,  c a n  be a n  ef2ec:ive 
temporary means o f  reduc ing  radon  l e v e l s  depending on HVhC syszem 
d e s i g n .  Whether such a  t e c h n i q u e  is  a f e a s i b l e  l o n g - t e r m  s o l u t i o n  
depends upon f a c t o r s  such a s  t h e  p r o p e r  o p e r a t i o n  of t h e  syscsm by 
maintenance p e r s o n n e l ,  changes t o  t h e  o u c s i d e  e n v i r o m e n c a l  
c o n d i t i o n s  and any a d d i t i o n a l  maintenance c o s t s  and energy 
penalties a s s o c i a c e d  with t h e  changes  i n  t h e  o p e r a t i o n  o f  =he kXAC 
s y s  =em. 

rn S e a l i n g  o o e n i n ~ s  and c r a c k s  i n  c o n t a c t  v i t h  t h e  s o i l  t o  r ~ d u c e  
radon e n t r y .  S e a i i n g  a lone  h a s  been  o n l y  m a r g i n a l l y  effect iy :e  i n  
r e d u c i n g  radon l e v e l s ,  particularly when t h e  i n i t i a l  radon Levels  
a r e  h i g h .  

A major r e s e a r c h  program i s  underday t o  develop technology t o  reduce 
e l e v a t e d  radon l e v e l s  i n  s c h o o l s .  Guidance on r e c c m e n d e d  radon r e d u c t i o n  
a c c i o n s  w i l l  be p u b i i s h e d  as soon a s  p o s s i b l e .  P r e l i m i n a r y  r e s u i c s  i n d i c a c s  
zhac many s c h o o l  r e d u c t i o n  programs v i l l  be r e l a t i - ~ e l y  s t r a i g h t  f o r ~ a r d .  
Ochers ,  however,  may r e q u i r e  more complex s o l u t i o n s .  
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??.OTOCOL FOR U S I N G  Tic - DAY CiLARCOAL CZLVISTEXS TO XLISLTE 
INDOOR RADON CONCE!ITUTiON 

T h i s  p r o t o c o l  p r o v i d e s  guidance f o r  u s i n s  an  a c t i v a t e d  c h a r c o c l  dev ice  
t o  o b t a i n  accurace  and r e p r o d u c i b l e  s c r e e n i n s  measurements o f  indoor  radon 
c o n c e n t r a t i o n s .  Th i s  p r o t o c o l  d e s c r i b e s ,  i n  g e n e r a l  t e r m s ,  t h e  placement  of 
c h a r c o a l  c a n i s t e r s ,  s e l e c t i o n  o f  l o c a t i o n  f o r  measurement, r e t r i e v a l  of t h e  
c h a r c o a l  d e v i c e ,  and r e q u i r e d  documentat ion.  . 

A c t i v a t e d  c h a r c o a l  d e v i c e s  a r e  p a s s i v e  d e v i c e s  t h a t  do n o t  need power t o  
function. The p a s s i v e  n a t u r e  o f  t h e  a c t i v a t e d  c h a r c o a l  a l l o w s  c o n t i n u a l  
a d s o r p t i o n  and d e s o r p c i o n  o f  radon .  The adsorbed  radon  undergoes  rad ioac=lWre  
decay d u r i n g  t h e  measureaent  p e r i o d .  The t e c h n i q u e  does n o t  u n i f o m l : ~  
i n t e g r a t e  radon concencrac ions  d u r i n g  t h e  exposure  p e r i o d  a n d ,  t h e r e f o r e ,  
r e p r e s e n t s  a  s h o r t - t e r m  s c r e e n i n s  measurement. 

The c h a r c o a l  c a n i s c e r  commonly used c o n s i s c s  o f  a  c i r c u l a r  c o n t a i n e r  
2 1 /2  t o  L inches  i n  d i a m e t e r .  I: is approx imate ly  1 inch  d e e p ,  f i l l e d  wick 
0 . 9  t o  3 . 5  ounces of a c t i v a t e d  c h a r c o a l .  One s i d e  o f  t h e  c o n t a i n e r  is  f i t t s a  
w i i h  a s c r e e n  t h a t  keeps  t h e  c h a r c o a l  i n ,  b u t  a l lows  a i r  t o  d i f f u s e  i n t o  t h e  
c h a r c o a l .  The c a n i s t e r  is p r e - s e a l e d  v i t h  a c o v e r  u n t i l  i t  i s  ready  t o  be 
deployed.  

To i n i t i a t e  t h e  measurement, t h e  cover  is raaoved t o  a l l o w  a i r  t o  
d i f f u s e  i n t o  t h e  c n a r c o a i  b e d .  Radon i n  t h e  a i r  ~ i 1 1  be adsorbed  on to  t h e  
c h a r c o a l  and w i l l  s u b s e q u e n t l y  decay ,  d e p o s i t i n g  decay p r o d u c t s  i n  t h e  
c h a r c o a l .  A t  t h e  end o f  t h e  measurement p e r i o d ,  t h e  c a n i s z e r  i s  r e s e a l e d  v i t h  
t h e  cover  and r e t u r n e d  t o  a Laboratory  f o r  a n a l y s i s .  S p e c i f i c  d i r e c t i o n s  a r e  
u s u a l l y  s u p p l i e d  w i t h  t h e  d e v i c e s .  

Activated c h a r c o a l  d e v i c e s  made specific all:^ f o r  a m j i e n t  rzdon 
monitoring can  be o b t a i n e d  from commercial s u p p l i e r s .  To o b c a i n  u p - c o - d a t z  
i n f o r m a t i o n  on a v a i l a b l e  f i r m s ,  s c h o o l  o f f i c i a l s  shou ld  c o n c a c t  t h e i r  S t a i e  
R a d i a t i o n  C o n t r o l  O f f i c e  o r  t h e i r  EPA Regional  R a d i a t i o n  o f f i c e  ( s e e  Appendix 
B ) .  Only a g e n c i e s  which a r e  s t a t e  certified o r  approxTed by  El.4 shou ld  b e  
u s e d .  

The f o l l o w i n g  equipment i s  r e q u i r e d  t o  p e r f o r 1  c h a r c o a l  c s n i s c s r  
measurements i n  each s c h o o l ~ o o r n :  

I Charcoal  d e c s c c o r ( s )  s e a l e d  srich a  procsczi-.re c o v e r .  

I An i n s c r u c c i o n  s h e e t  f o r  :he i n d i v i d u a l  r l ~ c l n ~  t h e  c a n i s z e r  
. - ( i . e . ,  s c h o o l  f a c i l i t : :  p e r s o n n e l )  a n d .  1 : s3r.t by  naii, a snippir .5  

c o n t a i n e r  and a rnzil i-5 l ~ b e l  f o r  rzzcr:lr.z :he cazis=2r(s) yo C ~ E  
znzl..-: , L , c a l  l a b o r a ~ o r : ~ .  
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8 Charcoal  c a n i s t e r s  s h o u l d  be p l a c e d  i n  schoolrooms a s  soon as 
p o s s i b l e  a f z e r  i k e y  a r e  p u r c h a s e d .  Tney should remain tl5h:l;; 
s e a l e d  u n t i l  t h e y  a r e  p l a c e d .  

LOCATI O!: SELECT I O N  

'The f o l l o w i n g  c r i c = r i a  s h o u i d  be a p p l i e d  t o  s e l e c r  t h e  l o c a t i o n  o f  a  
c a n i s t e r  w i t h i n  a n  i n a i - ~ i d u a l  schooLroom. 

m S e l e c c  a  p o s i c i o n  where t h e  c a n i s c e r  w i l l  n o t  be d i s t u r b e d  d u r i n g  
t h e  measurement p e r i o d .  

The c a n i s t e r  s h o u l d  be  i n  open a i r  t h a t  peop le  b r e a t h e ,  e . g .  n o t  
i n  a  d r a v e r  o r  c l o s e t .  

The c a n i s c e r  s h o u l d  be p l a c e d  f l a t  on a  s h e l f  o r  t a b l e  a t  leas:  20 
i n c h e s  above f l o o r  l e v e l  with t h e  d e c e c t o r ' s  top  f a c e  a t  l e a s c  6 
i n c h e s  from o c h e r  o b j  e c c s  . 

The c a n i s c e r  s h o u l d  noc be p l a c e d  near  drafts caused  by F I A C  
v e n c s ,  o r  windows and d o o r s .  A1:oid Locat ions  n e a r  e x c e s s i v e  h e a t  
o r  i n  d i r e c z ,  strong s c n l i s n t ,  and a r e a s  o f  h i g h  h u m i d i t y .  

The c a n i s r e r  s h o u l d  n o t  be p l a c e d  c l o s e  t o  t h e  o u t s i d e  w a i l s  of 
t h e  schoolroom.  

m I n  gynnas luqs  o r  s c h o o l s  d e s i g n e d  v i t h  :he open-room c o n c e p t ,  
c h a r c o a l  c z n i s t e r s  s h o u l d  be p l a c e d  every  2 , 0 0 0  s q u a r e  f e e c .  

Rernove t h e  procec=L-.-e c o v e r  from t h e  c a n i s c e r  t o  b e g i n  t h e  measureaen:. 
Save t h e  cover  and t a?e  K O  r e s e a l  che c a n i s c e r  a t  eke end o f  che measureaenc.  
( A  hand:: way f o r  s z v i n g  che c o v e r  2nd t a p e  i s  t o  p l a c e  rhe l i d  on che boctorn 
of t k e  c a n i s c z r  a n c  h o i d  i t  i n  p l a c e  ~ i i h  t h e  c a p e ) .  I n s p e c c  t h e  c a n i s c s r  co 
s e e  t h a t  i t  h a s  n o t  be5n damaged d u r i n g  h a n d l i n s  and s h i p p i n g .  It shou ld  be 
i n t a c t ,  wi th  no c n a r c o a i  l e a k i n s .  P lace  t h e  c z n i s ~ e r  w i t h  t h e  open s i d e  LU. 

Do n o t  a l l o v  an::=hins t o  impede a i r  f low around t h e  c a n i s t e r .  

Accura te ly  f i l l  i n  t h e  information c a l l e d  f o r  on t h e  d a t a  f o m  on t h e  
c a n i s c e r .  Record :he c a n i s t e r  s z r i a l  number i n  a l o g  book a l o n g  wich a  
description of where =he c a n i s ~ e r  xas  p l a c c d  i n  t h c  s c h o o l  and t h e  room. The 
person  r e s p o n s i b l e  f o r  p l a c i n s  =ks c h a r c o a l  c a n i s i z r  shou ld  mainca in  t h e  l o g  
booic. 

The c a n i s z s r s  s:?ocld 5e  aa?iol;sd f o r  a  t ~ o - a a : ~  measureaenc p e r i o d .  In 
s c h o o l s ,  a ~-~.o-da;:.neas:rt,~.;l= s h o u l d  t zke  p i a c e  on a veeksnd .  

COPIED AT GOYEIUW3lT EXPENSE 



n.2 c j n L ~ = = r  s h o u l d  nc I be deplo::ec if che i r , d i v l i u a i  w?o ?erfz.=-,s :he 
~ 2 5 . t  y i l :  n o t  c e  a b l a  = D  c c , . . i a t e  =he z e r s c r e r e ? :  by t h e  cixe s e l e c = s i  f o r  
c l o s i z 5  =he c a r . i s y a r  r c .  rnir.;; i c  :O t k e  iak.:rator::. 

The fo1lowir.g c o n d i t l o : ~ ~  s h o u l c  a x i s =  d c r i n g  a rneasurener: ? e r i o d  t o  
e n s u r e  c h a t  -Le 'conaLcFons a r e  as  s t ; - :dardized a s  p o s s i 3 l e .  

?..c measurement s z o u l d  be d e l a y e d  if  che s c h o o l  i s  
uzdergoing, '?lanni?.g r e m o d e l i r . ~ ,  chang ing  t h e  h e a t i n g ,  -ren;ilarsing, 
arAd a i r  cot- .=i=ioning (F!XCj S Y S ; ~ ~ ,  o r  c a k i n s  o t h e r  m o a i f i c a c i o n s  
:hat might  i r z l u e n c e  cne radon c o n c e a c r a t i o n  d u r i n g  t h e  
Eeasuremenz c a z i o d .  

I ' 3  a  r e a s  : n a b i s  ex=cr . r .  -'-.e s c ~ . o o l  s h o u l d  b2 c l o s e d ,  xi=-. a i i  
. . 

;;-co,~s ~:..i e x t e r c a l  ~ 3 2 : ~  s k q ~ =  (2:-:cept f o r  comal enzr:; aca eziz) 
:or a= le-:= 1 2  h o u r s  ;::or yo and d u r i n g  chs sessur l=e-=  ; sr i?d .  
Nornal " s - r r y  and s:<L=" Lnc1uc;s b r i e f  openings  and c l o s i n g s  o f  
d o o r s .  An:,- openir .3 co =ke o ~ = : i a e  s'r..;uld n o t  be  Lef;..opea f o r  
nora  t h a n  a  f s v  m i i r ~ = e s .  

.- . *..-.=le f u r n a c e s ,  exhaus: f r r . s .  : o n t r a l  >TAC s 7 s c e a s  ma)- 5 s  q e r r ~ z d  
r.:irnall:l, s :rs=sns SZC:? i S  ; -%~ICOW f a n s  s n o u l a  a o c  be o p e ~ a i e d  EG: 
a: Leasc 12 h o u r s  p r i o r  10 ma d u r i n g  =F.e aeasuremenc ; e r i o d .  

The measura=enc s h o u l d  :.or be c 3 x c s c t e <  if ma! o r  w+ather  o r  
barometric c!-.anges a r a  e s ~ e c r z c ,  o r  ---hen s c o r n s  wiz.7 h igh  winds 
a r a  p r e d i c z s d  cur:?g =h= -ess:rezenc p e r l c d .  Weactar p r e d l c t i o ~ . s  - - .  , - or: l o c a i  ne;-s s x ~ i o n s  5 :rail.. , prov ide  scr=:clexc ~ n = c r z a = i c :  ~o  

. - .  
E - L O G  s a z r s i y r n g  c h i s  co:. .:Lor.. 

I ScnooLs shouLd rneasarz c i r i n g  ikr ~ z o k e n d  hours  s o  t h a z  c l o s e d -  
c o r . : i ~ i g n s  c.:n be nore  easii:: s a z i s f i e d .  Uezsursnetlzs d c r i n 3  
t h e s e  h o u r s  .:ill a l s o  x i n i m i z e  =k.e p o s s i b i 1 i : l e s  o f  c h i l c r e n  
i- . . , e r f e r i n g  - z i r h  t h e  cha, -=3al  c a n i s t e r s .  P e n t i l a t i a n  syz:ans 

5,-.auld n o t  be  s h c z  down :: o p e r a c e c  ac a  reduced r a t e  ( L .  + .  , r.o . . . .  . n::nc- iics r sduc  rior.s! c..- :?.g zha ?ekc:.c .+.?,an t?. ,z,E&su:,zzn; is 
7 Z C 2  

rn C a n i s r e r s  c a z  b~ p i z c e d  on 2 r i d s : ~  b f r 2 r x 0 0 ~ .  o r  S z r x r a a y  cor?, ins 
and cc i l ec :a* i  .JT, the >!ore.:- r n o r 7 . L ~ ~  { 1 ::he? ysan Sund;:~ af  zs rnoon)  - - wL:hcu~ zc-:srsa l y  iii;ec :< -.z :hz rzadl : . . ;~ .  
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- .  xc zr.5 ?"a c z  I:.: ~ezs.:1'2zer.;, :.-2 c r r . i s = ~ :  sk.os:la b e  i:sgec:..i fs: ; ... . . 
d r ? ~ i a ; i o n  fr30 =he cc,clzi.or.s de,c:r l>ti  i:: c:e 133 book ac =?.a : l=3 :f 
<z?lo;r;~er.=.  h l l  char.gos s'nctlid ':e ngzzd.  T:e c z c i s c s r  s k o u l d  '23 :ir':.=l.: - 
r t s e a i c a  u s i n 3  :he orL5ir.a; ?rotac:i-.-e C C - ~ ~ e r .  

.. - 
2 . 2  ? e r s o n  r e s 7 3 r . s : ~ ~ a  f o r  c,? r e t r i e - r a i  of :he ~ i n i s ~ e r  sr.c.:Ld ET.C ::.e 

: s n i s = a r  =o ck,e l;5or;ror-: a s  soor, a s  : s s i b i e .  7 re fz rzb i : ;  t h e  dz:; c 
= e r n i ~ a : < o n .  3ev-Lces rzr ,uzzeS se-.-era: lays Lacor ca:r ? rodcce  ixval- z e s ! ~ l  :s 

. .  . - .  
2s cF.2 =;don d o c t ~ s  -.,-1c2 :?.e ? a s s a s e  r r  t l a e .  

1: I~ in:---- , , ,banr tk..zc i z f o r x a c l o n  aooa: :he measure3ent  h =  r z c o r d e a  Fx a 

?erzar-eo= Log. 3 i s  i c f o ~ a c i o n  i n c  l -des  : 

The dz;2 and tize o f  cf.2 start acd scop o f  t5.e z e a s u r a r e n = .  

. - 
I c n e c h e r  c l c s e a -  sc?.ooi cor.dl=Lons,  a s  ~ r e v i o u s 1 : r  s ? e z i i l e d ,  a r s  

siicLsf Fed. 

8 S e r r a i  T.UDS~ of  ih e z n i s c a r  and a  code nucber  o r  a e s c r i ? r i o n  . . 
= h a t  uniauei:? i d e ~ = L E L e s  h u i l d i . 3 ,  room. a ~ - d  s a p l i n ~  70s L i l o n  

. . . . .  
I Ocher  eas iL . -  g a t h e r e d  I r . r ^ o ~ a c i o r !  chzc  nay be usef-:, -nc,ccir .s  the  

. . . .  . ::;PE 5: s::.iO~ ( i .  e .  , c ~ = a a r = ~ e r . z ; ~ ~ z e c .  o p e n - c l a s s  roorr') , c>.e 
-.. - .  
& , ~ c  o :  n e a i i . ? . ~  s y i = G z ,  azd =he e a i s z z ~ c e  0 5  b a s e s s n c  o r  c r z - ~ L  
s - , ac r .  

- . . ~ s n e r a l  o p e r a c i n g  c o r . i i t i o n s  f o r  F J . l C  c h a r a c t s r : i ~ i c s  ( e . 3 . ,  rcn 
=on=izu3us  1;-, ~ 5 . 1 ~ :  ac--7 o r  v e e k e n a s )  . 

- 
L O  .;.i;..Lni=s ur.cer=aizz:.- i:: :!-.e r z s u l = s  i?.d ar.sLra cha: aeasl;r.-zer?zs a r ?  

as act,, - .. -=  a: p o s s l b l z ,  any sc:.ool c?.derz;k:ne radoc  n e a s c r e ~ e - c s  s h o u l d  

f o l  lo-+I q c ~  l i c y  a s s u r a n c a  ( @ A )  p r o c e d ~ z e s  . The t-do qua; l z ; ~  asscra?.c+ ; r o c e a u r s s  
: j z c  che : :5ool a c h i ~ i ; : r a = o r  rieecs i s  be concerned ab3uc a r e  ciupiLcacss and 

. , . n z z r o l  c L : s c = o r . : .  Tr.252 t 2 z z s  6 Y 2  Gef-.:sd S2Lov aior.? s - : ~  & 5c;;?sc2C 
3z;cecurz f a r  cz - - . - :n<  o c r  a G.2. p r 3 g r a s .  "or.= :ec?.:ical i2forsar:::. a n  ?A i o r  
c ' n t r c o a i  c - t n i s c a r s  =in be f o c ~ . d  i n  " l n c c o r  Raclori a d  ?.adoc Decay ? rocucc  
%eascrezor= ? r o c o c o L s . "  CSE?A i E ? X / S Z 9 - $ S - O C 5 ) .  

DUS~L:L:~S Ere ~1.12 5;: s i d e  v.eas.:razencs :k.zz aT.al.;zs =he p:3cFslgn o f  
. . .  -- ,> m e b S I T s - - " -  - 2  . . - -  - . . - . . . . . . . s c n o i .  .:. C G , ~ L L C Z C S  n!ezsi;r?:.e~'.z ' 

-...? -+--- - -  - 
c - - . . i  3 - . . 

s t  zocd rr.easur2rnsnc -cz-:LC= ne:.:i L O  :k2 orig:nal  d e r s c z o r .  S i d e  - b v - s  :;s 
. - .  . . . , , .-52zL.z--- - -  < - - , ,  - .; 2 ,37.2 . . - - -  - . - - - "  1 

. . 
-... c . . - ; )  - . . - - - -  -.. ., - - . .  c __.. L _  -3 ?~:cs?.: o f  ~ k . 2  :;~y.'z*r O :  1 3 E i ~ Z 3 r 3  
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placed  o r  50, whichever i s  s m a l l e r .  For i n s t a n c e ,  i f  t h e  s c h o o l  o f f i c i a l ,  ( o r  
i n d i v i d u a l s  r e s p o n s i b l e  f o r  p l a c i n g  t h e  measurement d e v i c e s )  p l a c e  d e t e c c o r s  
i n  100 rooms i n  a s c h o o l ,  LO ( i . e . ,  LO p e r c e n t )  o f  t h e s e  rooms shou ld  have t-"-0 

d e t e c t o r s  p l a c e d  s i d e - b y - s i d e  a s  d u p l i c a t e s  f o r  a  t o t a l  of 110 d e t e c t o r s .  The 
d x o l i c a t e  and t h e  o r i g i n a l  d e t e c t o r  s h o u l d  be t r z a t e d  i d e n t i c a l l y  i n  every  
r e s p e c t .  

They s h o u l d  be s h i p p e d ,  s c o r e d ,  opened ,  i n s t a l l e d ,  rezoved,  and 
p r o c e s s e d  t o g e t h e r  and n o t  i d e n t i f i e d  a s  d u p l i c a t e s  t o  t h e  p r o c e s s i n g  
l a b o r a t o r y .  Data Erom d u p l i c a t e  d e t e c t o r s  si-&ould a g r e e  t o  w i t h i n  t e n  p e r c e n c ,  
on a v e r a g e ,  f o r  r adon  c o n c e n t r a t i o n s  o f  IL pCi/L o r  g r e a t e r .  C o n s i s t e n t  
f a i l u r e  i n  d u p l i c a t e  agreemenc i n d i c a t e s  a n  e r r o r  i n  t h e  measurement p r o c e s s  
t h a t  s h o u l d  be i n v e s t i g a c e d .  

CONTROL DETECTmIRS 

C o n t r o l  d e c e c t o r s  a r e  used  t o  moni to r  whether  t h e r e  i s  a  problem d u r i n g  
s h i p p i n g ,  s t o r a g e  o r  p r o c e s s i n g  o f  t h e  d e t e c t o r s  ~ h i c h  would cause  an e r r o r  i n  
t h e  measurement. Concrol  d e t e c t o r s  a r e  k e p t  i n  t h e i r  o r i g i n a l  package - ~ i c h o u t  
b e i n g  opened and chen r e t u r n e d  t o  t h e  l a b o r a t o r y  wich t h e  exposed measure-ent 
d e v i c e s .  Concrol  d e c e c t o r s  s h o u l d  be opened,  Lmnedirzely r p s e a l e d  f o r  zk2 
remainder of  t h e  exposure  p e r i o d ,  and t h e n  r e t u r n e d  t o  t h e  l a b o r a t o r y  v i t h  t h e  
exposed measurement d e v i c e s .  The purpose  o f  o p e n i n s  t h e  packa3r i s  t o  make i t  
i n d i s t i n g u i s h a b l e  Erom t h e  exposed d e t e c t o r s  s o  t h a t  l a b o r a t o r y  workers w i l l  
noc  knov t h a t  t h e  d e t e c t o r  i s  a  c o n t r o l .  The number o f  c d n t r o l  d e v i c e s  used  
s h o u l d  be f i v e  pe rcenc  o f  t h e  d e t e c t o r s  dep loyed  o r  2 5 ,  whichever is  s m a l l e r .  
For i n s t a n c e ,  i f  t h e  s c h o o l  o f f i c i a l  ( o r  i n d i v i d u a l  r e s p o n s i b l e  Eor p l a c i n g  
rhe  measurement d e v i c e )  p l z c e s  LOO d e t e c t o r s ,  5 d e r z c c o r s  s h o u l d  be handled 
and sn ipped  u s i n g  the  same procedures  t h a t  a r e  used f o r  t h e  ocher  d e t e c t o r s ,  
e x c e 7 t  t h a t  t h e  c o n t r o l  d e t e c c o r s  s h o u l d  be l e f t  i n  t h e i r  o r i g i n a l  packages 
and n o t  exposed.  The r e s u l t s  o f  t h e  c o n t r o l  d e t e c t o r  shou ld  be monitored 
c l o s e l y  t o  s e e  i f  t h e  measureDent d e v i c e s  were a f f e c t e d  by t h e  s h i p p i n e ,  
scorage  o r  p r o c e s s i n g .  If t h e  a n a l y s i s  laboratory r e ? o r t s  v a l u e s  f o r  t h e s e  
c o n c r o l  d e t s c c o r s  g r e a t e r  t h a n  abou t  1 p C i / L ,  schoo l  o f f i c i a l s  shou ld  c o n t a c t  
the anal :?s is  laborator ;?  and requesc  a n  e x p l a n a t i o n .  

COPIED AT GOVERM€HT EXPENSE 



Triis ? r o  t z c o l  pz3oiCzs g u i d t z c e  fc: c s i : ~  a i 7 3 a -  = r a c k  C2tcc:ors (?-73) t3 
oc;z iz  acc-razz 2nd re?rcc:=L5ia a e z s u r e r e n t s  c f  indoor  radon c o n c e n ~ ~ ; : i o c s .  -- -..,; : - 1r3ceccr.- ciescrL3es r?.e p 1 a c e ~ e r . t  o f  =he -473, m e a s ~ r e z e n t  cr :=sr ia .  

:ocazion seLectL3n f o r  zaas:reneat, r a c r i e v a i  'of t h e  XYi), and documencacion 
r e q u i r e m e n t s .  

An ATD i s  a s n a i l  ? i e c e  o f  p l a s c i c  o r  film s ~ c l o s e d  iri a c o r z a i n e r  v izh  
a  f i l t e r - c o - ~ e r e d  o p e 3 i 2 g .  3adon d i f 5 ~ s e s  t h r o q h  t h e  f i l t t r  i n t o  t h e  
c o n z a i n e r  and r l p n a  p a r c l : l e s  e n i c = ? a  by t h e  radon decay a ~ d  i t s  produc t s  
s c z i k e  t h e  detector and 1-3auce s u b n i c r o s c o p i c  d u a g s  c a l l s d  a i p n z  czacks.  A C  - - ,:.P er.d o f  ~ k e  neasure=e:  : p e r i o d ,  ~ k . 2  a c t e c r o r s  are r e c u r n ~ d  :o a l a b o r i ~ o r r .  
P l a s t i c  d e = z c = 3 r s  a r e  ?;-:ed ir. a  c a u s z i c  s o l u = i o n  rhac  accent-aces  che a l p h a  
t r a c k s  s o  ::=y c a n  b e  c:::-.zec u s i n g  a a i c r o s c s p e  o r  a n  aucanaced counti:.; 
J:?S E 2 9 .  

- - 
ATDs i r a  a v a i l a o ~ =  f r o n  C O F - e r c i a l  s u p p l i e r s .  T ~ e s a  s u p p l i e r s  o z = ? r  

. . 
contrac:  la=- ices i n  zr.1~: rhsy p r o v i d e  t h e  d e c e c t o r  ar.d s ~ b s e a u e n c  data 
r e a d o u t  a r c  r e ? o r c i z ~  f o r  I f e e .  A l i s z  o f  f l r z s  ck.ac c u r r e n t l y  szll ckFs 
c z v i c o  is ;-:ailaSle f r o n  2;s R a d i a t i o n  Conzrz: o f f l c e s  a r d  r e g i o c a l  E I X  - - .  
Reglona i  Fb:2la=ion o r i l c e  i "see ;Ip?er.=ix E; . C7.i:: a g e n c i e s  xhicn a r e  s:.ice . -. c e r = r i ~ e d  > r  approved by zie E?A s?.ould be  u s e d .  

ne Eoilovir .5 e c ~ i ~ z e n :  i s  ncedea :? use hT3s  =o measure rzdon i n  a  
s c h o o l .  

m .An AT3 i n  an Lndl.:Lcual, s e z l e c  c o c c a i n e r ,  such as  ar. a l m i r . i z e C  
?l~s=Li bag co prz-:enc e::crarreocs e:c?osare b e f o r a  de?io:szer.=. 

. - .  
s ;.:: L:r=rxc=ion sneac  f o r  1:-.e i n c i - r i d u z l  -in0 W L ~ L  3 : c e  ;..~e XI; 

a c t .  i f  L: is r-2 be  nail:=. a  5 ' -  -ppi .xe  cor ;=a ize r  i ~ t  a  p r e f a i i  - . .  . . .  . - . - 
,a:-Lng i l o e ~  :2 ' :  TZ-:"-'-- -- -..-..; ~ 5 :  c!ez~.::o-c : 2  Y Z Z  ~ z ~ c . ~ z c o ~ I ; .  

. . S.,me means (suc':: a s  :ape) , d i l l  be r.e..-see 2: i h e  c i z e  of r e t r i e v a l  
t 3  r ? s e a i  Eke  t a z a c z o r  prLor co r e t 7 i r r , l z s  iz LO che s n p p i i s r  f o r  
anal:.-s i s  . 

COPIED AT GOYERMMEMT EXPENSE 



C e r t a i n  c o n d i t i o n s  s h o u l d  e x i s t  i n  t h e  s c h o o l  d u r i n g  t h e  measuregent 
p e r i o d  t o  s t a n d a r d i z e  t h e  measurement c o n d i t i o n s  as  much as  p o s s i b l e .  

The measurenent  s h o u l d  be d e l a y e d  i f  che s c h o o l ,  is undergo ins  o r  
p l a n n i n g  remode l ing ,  changing i t s  h e a t i n g ,  v e n t i l a t i o n  and a i r  
c o n d i t i o n i n g  (HVAC) system.  o r  making o t h e r  m o d i f i c a t i o n s  t h a t  
misn t  i n f l u e n c e  che radon  c o n c e n t r a t i o n s  d u r i n g  t h e  t e s t i n g  
p e r i o d .  

To a r e a s o n a b l e  e x z e n c ,  t h e  schoolroom, a s  w e l l  a s  t h e  i n d i v i d u a l  
rooms, s h o u l d  be c l o s e d ,  wich a l l  windows and d o o r s  c l o s e d  ( e x c o ? ~  
f o r  normal e n c r y  and e x i t )  d u r i n g  t h e  measurement p e r i o d .  
However, a  few days  wich the windows open v i l l  n o t  s e r i o u s l y  
j e o p a r d i z e  t h e  r e s u l t  o f  a  three-month measurement. ATD 
measurements s h o u l d  be conducted d u r i n g  che c o l d e r  months. 

m I n  warm c l i n a t z s .  =he standardized c o n d i t i o n s  a r e  s a t i s f i e d  b y  ~ ? . e  
c r i t e r i a  l i s c e d  above .  A i r  c o n d i t i o n i n g  s:;stams t h a t  rec:;cle 
i n c e r i o r  a i r  c a n  be o p e r a t e d .  

C e n t r a l  h e a t i n s  and  v e n t i l a t i o n  sys tems shou ld  be o p e r a t e d  
c o n t i n u o u s l y  d c r i n g  t h e  measurament p e r i o d s .  This i n c l u d e s  
exhaus : fans . 

PUCLYENT OF THE 

ATDs shou ld  be p l a c e d  i n  t h e  s c h o o l  a s  soon as  p o s s i b l e  a f t e r  they a r e  
r e c e i v e d .  School o f f i c i a l s  s h o u l d  n o t  o r d e r  more AiDs t h a n  t h e y  can 
r e a s o n a b l y  e x p e c t  t o  i n s t a l l  v i t h i n  a  few months t o  s i n i n i z e  chances  o f  
measurecent  e r r o r .  

LOCATIOX SELZCTIOY 

The f o l l o w i n g  c r i r z r i a  s h o u l d  be a p p l i e d  t o  s e l s c z  che 
l o c a t i o n  o f  t h e  d e t e c t o r  w i ~ h i n  a  room. 

A p o s i t i o n  musr be s e l e c c e d  vhere  the  hlD v i l l  n o t  be d i s ~ u r j e d  
d u r i n g  t h e  measurenent  p e r i o d .  I n  a d d i z l o n ,  c h i l d r e n  shou ld  t e  
e d u c a t s d  a s  t o  t h e  pur?ose  of :he dev ice  and :he imporzance of n o t  
i n t e r f e r i n g  - ~ i = h  t h e  measurement. 

The d e z e c t o r  s h o u l d  be  i n  t h e  open a i r  :ha: t h e  occupan ts  brczche 
( a t  l e a s i  30 ir .chss z'zove t 5 e  f l o o r  zed z: l e s s :  L Lzchss f z c 7  
o c h e r  o b j e c c s j  . 

COPIED AT MIVERntENT EXPENSE 



, - 
I me a e z e c z o r  skoc-2 n o t  be placed 7.ear c r z r z s  caused by tXAC 

s y s c z ~ s .  ;rir.ciows, t o o r s ,  e r c .  Avoid LcczcLons ? e a r  e x c e s s i v e  
k e a t ,  such as  racL;cors a z a  5asecoz:d h e z r 2 r s .  

8 2scsr ,cors  s h o u l d  .-.at be F-;zed c l 3 s e  t3 ::- o u c r i d e  walls  o f  :?.e 
schooi;oon. 

I n  a r e a s  s ~ c h  3 s  ,-:.=:tsiu=. o r  -her. a sc:?ooL ';,as o?en c l + s s r o o = s ,  
.:-ZDs s?,ouic be  p l a c e d  ac , sas ;  ever:: 2,OOC square  f e e t .  

F r e a u a n t l y  i= i s  c o n q - e ~ i e n ;  co s u s p e n t  c' ,ez?cr3rs from che c=FlFng;  o r  
u a l l s .  'They s h o u i d  be posL:ionea a t  l e a s c  3 i z z h e s  below th.e c e i l i c g .  The 
l o c a t i o n  shou ld  be c o o r d l n t c s a  x i z h  :ke c e a c k e r  t o  be  c e r c a - 2  i t  i s  acce?:able 
f c r  t h e  measurenenc p e r l o a .  

?he measure-enc b e s l x s  ---:.en :he ?rocerrF-:e c g v e r  o r  b-5 i s  removei.  Cut - ,;.e - edge c~f s.ie bag o r  recoS:e =he c c v a r  so  rhzr i =  c a n  5e  :=used ro  r e s e a i  rhe 

d s s e c t o r  a; :he er.d o f  che cxposure u t z i o a .  I n s ~ , : c t  :?.e dsceccor  co zzia su:e 
I =  is iz::c= and 31s r . 0 ~  . : sox  d a a g c .  i n  sk.:?cce~z o r  F.~nal::.g. 

C: ' ' : - -1- F z f C - l - - o -  -a".. . .  . , - - -  -.. -..- ,,-- L-.. ,,,, e r  . i d  ;.L=:. :r.e C a t = = = o r .  A l s a ,  r e c a r t  =he 
c a z z c z o r  -?rial ns=ber 1 2  a 1 3 5  boo;: i l o n g  x i r i  a c e s c r i ? c F o n  of ck.e l c z ~ = i o n  

. - 
of  r5.e sc?.:: - r o o a  ii. 5 .  , ck-e room r . ~ b e r '  acci a i s o  :he ? o c ~ c i o . n  o f  :he 
a e t s c t o r  1:. :he room I n  w?,ick ~ k e  Cecsc=or  ---zs p l a c t d .  I f  i t  is n e c e s s s r r  t o  
r e l o c a c e  :':- a e t a c z o r  du-'-- - -- L .e  expcsure  pe . r l .=d,  noca ' c h i s  i n f 9 m a t L n  i n  t?.e 
l o 5  book. a l o n g  c - z h  t h e  c a c e  i=  Gas : a l o c a t z r .  1r.c;-.-iduals r e s p o c s i 5 l e  f o r  . .  . 
:he p1ac::ez: o f  .::.e as:ac=or ( 1 . 5 .  , s c h o o l  i t c i i ~ z - e ~  T e r s z n n e l )  s h o u l d  
a a i n t z i z  =kt Log ~ o o k s .  

A =  :he e7.c of :he n 2 . i s u r ~ = ~ n c  ~ e r i o c .  c>.2 de:ecz:r s h o c l d  be Lns;ecrea 
f o r  dzzr+..- o r  de.::aclcn f r r :  :?,e c o r . ~ l t i o r . s  e ? r t r a d  iz 2..2 105 book x n e n  che 
d e t z c z o r  .;zs p?;cod. ' .ill. :?acg?s s k o u l x  Se zocsk  1: c?.e l o g  b c o k .  Z n t t r  t h e  

, .  . . . 
t a r e  of r?rzo1:ai on t h e  da:r f o r 2  2rovi:ad xr=r; ;.;2 ~ Z T ~ C : ~ K  .st-.' 1r. ;he Log 
booic. ?.esea!. :he dececze:  us:-5 =?.a ~ z s c e c z l - : e  cover  o r  bag w i ~ h  cbe cor rec :  

. . - - ssr:a, :.ucb=r f o r  = h a t  ~ z z ~ c c o r  o r  v i - k  ,.. L..= - & -  c g v e r  o r i g l ? . a l l y  p r o v i l a i .  i: a 
'5ag i s  u s s c .  c ? . ~  open e t g ~  of :he be; is f o i u e c  s e - ? e r z i  cirnes and r e s z a l e d  --- . 
i e  I, : ~ e  baz  c3- tar  h a s  bee:: daszro1;e t  o r  mis?:.laceci, the  t a c e c z o r  

- .  . 
s n o ~ i i ?  be : ~ r ; = ; ~ i  i ~ .  seT:e:: l a y e r s  .:I a.-.x:-.,-~ f 2 i l  ar.2 rz?sd  s r , l ~ c .  .:.frer 
r e c r l e v a l  ! z=c?c=o rs  S ~ O L - :  : e  rez.2z:~d a5 SOG:.. 2s ~ o s s l j l e  zo :he 
ana1;;zicti l a b o r a ~ o r : ;  f o r  ; :ocoss i?g. 

I: i s  i ~ p o r r z n :  :?.r= enougn in:-r3a:ic: a b o ~ c  :he mezsar2nenc i s  
- e z o r d a t  I-, a - - - - - - - - -  .+c -... at.-..- 1,:s 5 3  :k.ii cci=z L z ; a : ~ r ~ ~ . i = l o ? . s  ar.G c o n p a r i s c z s  ::r: 

j e  ..see. I n f c r z z z l o n  =:.a: sh~-:lr2 be r e c o r d a t  i:.cluczs: 
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I k-[:ether c l o s e d  c o n d i c i o r . ~ ,  a s  p r e T ~ i O u s l y  s p e c i f i e d ,  a r e  s a c i s f i e a  

m The e x a c t  l o c a c l o n  o f  t h e  ATD(s) i n c l u d i n g  a  diagram of t h e  
schoolroom and s c h o o l .  

I S e r i a l  number and manufac tu re r  o f  t h e  d a t e c t o r  a l o n g  ~ i i h  a  code 
number t h a t  u n i q u e l y  i d e n t i f i e s  b u i l d i n g ,  room and sampling 
p o s i t i o n .  

Other  e a s i l y  g a t h e r e d  i n f o r m a t i o n  t h a t  may be u s e f u l :  t h e  ty-pe of 
s c h o o l  ( L . e . ,  compar tmenta l i zed ,  o r  open-room),  type  of h e a t i n g  
sys tem,  and t h e  e x i s t e n c e  o f  c rawlspace  and/or basements .  

a Genera l  o p e r a t i n g  p rocedures  f o r  h e a t i n g ,  v e n t i l a t i o n ,  and a i r -  
c o n d i t i o n i n g  c h a r a c c e r i s c i c s  (HVAC) ( e . g . ,  run  c o n t i n u o u s l y ,  s h u t  
down on weekends) .  

To minimize u n c e r t a i n t i e s  i n  t h e  r e s u l t s  and e n s u r e  t h a t  measurements 
a r e  as a c c u r a t d  a s  p o s s i b l e ,  any s c h o o l  u n d e r t a k i n g  radon = o = s c r o m e ~ t s  s h c a l d  
f o l l o w  q u a l i t y  a s s u r a n c e  (QA) p r o c e d u r e s .  The r ~ o  q u a l i t y  a s s u r a n c e  a s p e c c s  
t h a t  t h e  schoo l  u f f i c i a l  needs  t o  be concerned abou t  a r e  d u p l i c a t e s  and 
c o n t r o l  d e c e c t o r s .  I n  t h e  f o l l o w i n g  p a r a g r a p h s ,  t h e s e  t e r n s  a r e  d e f i n e d  and a 
p rocedure  i s  g i v e n  f o r  c a r r y i n g  o u t  a  QA p r o g r a .  More t e c h n i c a l  i n f o m a r i o n  
on QA f o r  ATDs can  be found i n  " Indoor  Radon and Radon Decay Produc t  
Measurenenc Protocols," USEPA (EPA/520-89-006).  

DUPLICATES 

D u p l i c a i e s  a r e  s i d e  by s i d e  measurements t h a c  a n t l y z e  t h e  p r e c i s i o n  o f  
t h e  measuremenzs :aken i n  a  s c h o o l .  A d u p l i c a c e  mezsuremenc i n v o l v e s  p u t t i n g  
a second measurenenr d e v i c e  n e x t  t o  t h e  o r i g i n a l  d e t e c t o r .  S i a a - b y - s i d e  
measurements s h o u l d  be made wich e i c h e r  10 p e r c e n t  of t h e  n m o e r  o f  d e t e c z o r s  
p l a c e d  o r  5 0 ,  whichever  i s  s m a l l e r .  For i n s t a n c e ,  i f  t h e  i n d i v i d c a l  
r e s p o n s i b l e  f o r  p l a c i n g  t h e  measurement d e v i c e s  p l a c e s  d e c e c r o r s  i n  100 rooms 
i n  a s c h o o l ,  10 ( i . e . ,  10 p e r c e n t )  of t h e s e  rooms shou ld  have two d e t e c t o r s  
p l a c e d  s i d e  by s i d e  a s  d u p l i c a t e s ,  f o r  a  t o t a l  o f  110 d e c e c t o r s .  The 
d u p l i c a t e  and o r i g i n a l  d e t e c t o r s  s h o u l d  be  t r e a t e d  i d e n c i c a l l y  i n  e v e r y  
r e s p e c t .  

They shou ld  be s h i p p e d ,  s z o r e d ,  opened, i n s t a l l e d ,  removed and p rocessed  
t o g e c h e r  and n o t  i d e n t i f i e d  a s  d u p l i c a t e s  t o  t h e  p r o c e s s t n ~  l a b o r a t o r y .  Daca 
from d u p l i c a c e  d e t e c t o r s  s h o u l d  a s r e e  t o  x i c h i n  20 p e r c e c t .  on a v e r a g e ,  a c  
radon concentrations of 6 pCi/L o r  g r e a t e r .  C o n s i s c e n c ' f a i l u r e  i n  d u p l i c & z s  
agreement .--oula i n d i c a c s  an  e r r o r  i n  c n e  mezsursmenc p rocess  z k a c  shou ld  be 
in-.yes t i g a c e d .  



C o n t r ~ l  , ? e r e c t o r s  a r e  used t o  aonico: -dhetF.er z 5 e r z  is a - .  
p r o b l e a  d u r i n g  s k i p p i n g ,  S Z O ~ Z ~ E ,  o r  p r3cess i r . z  o i  =ze c z ~ e c = o r s  xi-iich z o - ~ l d  
y i e l d  an l a z c c ~ r z z a  zezsureme3c.  C o n t r o i  ~ O E S C = O Z S  s h 0 ~ 1 d  be o?eced.  
i a m e d i z t e l y  r e s e s l e k  f o r  t h e  r e ~ a i n a e r  o f  t h ?  exposure  ? s z l o d .  ind  :?.en 
r.rurxec =o t h e  l a b o ~ z ~ s r ; ,  s;i=,i t h e  exposed uiessurezenc t e v i c z s .  T22 ? u r p o s e  
cf openic;  t h e  packzge Ls t c  z i k e  i r  ind l s : ingu i shab ie  Eron :>.a exposed 
d e t e c t o r s  so t h a t  l a b o r a c o r y  v o r k a r s  w i l l  n o t  knov t h a t  t h e  d e i z c t o r  i s  a  
c o n t r o l .  ';he n m b e r  o f  c o n t r o l  d e t e c t o r s  U S ? &  s h o u l d  be f i v e  ?erceEc o f  t h e  
d e t e c t o r s  aa?lo:;+d o r  25  x h i c h e v e r  is  s m a l l e r .  F,:r i nsca r . ce ,  i Z  t h e  
i n d i v i d u a l  r e s = o n s i b l e  f o r  p l a c i n s  che measurez~e?.~ d e v i c e )  p l a c e s  50 
d e t s c t o r s ,  3 d e c s c t o r s  s h o u l d  be h ~ n d l e d  and sh ipped  u s i n g  t h e  s a s e  ~ r o c a c ~ r e s  
t k a t  a r e  used  f c r  t h e  oc5.e.z d e t e c z o r s  e x c e p t  = h a t  eke c ~ n c r a l  d t r e c z 3 r s  s k c u l d  
be l e f t  i n  t h e i r  o r i g i n a l  ?ackage azd n o t  e x c ~ s e c .  I n f o m z ~ F o ~  z b o u ~  t?.e 
control C?zeccors  s h o u l d  be r e c o r d e d  i n  t h e  logbook.  T;.a resul:s o f  t h e  
c o n c ~ o l  d2ceccor  s';l.ould P: monitored :losel:; zo s e e  i f  i2.e measuraaent  de-;ices 
vers affec.- .sd by :he sn iz7Ln3 ,  s t o r z z s ,  o r  I r a c e s s i n g .  i f  t h e  a n a l ~ f s i s  
laborator: ;  r e p o r z s  v a l u e s  f o r  t h e s e  c o ~ i r o l  d o ~ i c e s  g r e a c e r  : h a  a b c c t  S ! 
p i i / L  f o r  a 12-zcnch  meaaurenegt  o r  0 . 5  ? C i / L  f o r  a 3-monch n e a s u r a z e n r :  
s c h o o l  o f f l c i a i s  s:?.ould c o n r a c c  t h e  a n z i j r s i s  1aboracor:z and r e q u e s c  an  
esp1anaci.-2. 
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COMMENTS ON BILL NO. 11 27 

This B i l l  proposes t o  e s t a b l i s h  a t a s k  fo rce  comprised o f  f o u r  ( 4 )  D i r e c t o r ' s  

o r  designee's o f  Guam Environmental P ro tec t i on  Agency, Education, Pub l ic  

Heal th and Socia l  Services, and Pub l i c  Works: and inc ludes  f i v e  (5)  

s p e c i a l i s t s  as se lec ted  by abovementioned four (4)  task  fo rce  members. The 

purpose o f  t h i s  task  fo rce  i s  t o  conduct a study t o  determine the  ex ten t  o f  

radon contaminat ion i n  the school b u i l d i n g s  on Guam and t o  determine the  

necessary measures t o  reduce radon exposure. Sect ion 5 o f  the  B i l l  

appropr iates the  sum o f  $500,000 t o  fund radon t e s t i n g  and m i t i ga t i on .  

The f i s c a l  impact o f  t h i s  B i l l  cannot be assessed due t o  i n s u f f i c i e n t  

information. However, in fo rmat ion  received from the  Guam Environmental 

Pro tec t ion  Agency o f f e r e d  poss ib le  a l t e r n a t i v e s  e i t h e r  through the h i r i n g  o f  

an independent con t rac to r  o r  by u t i l i z i n g  government personnel i n  o rder  t o  

s a t i s f y  the i n t e n t  o f  the B i l l .  I n  e i t h e r  case, funding w i l l  be requi red and 

t o  an ex ten t  w i l l  be provided by the  appropr ia t ion  contained i n  the B f l l .  

However, i t  should be noted t h a t  the  f i s c a l  impact is i nca l cu lab le  a t  t h i s  

t ime s ince no s p e c i f i c  p lan  has been developed t o  address radon contamination. 

I t  should a l so  be noted t h a t  the funding source t o  fund the  proposed p r o j e c t  

was no t  i d e n t i f i e d .  
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d) 
TWENTIETH GUAM LEG ATURE 3 n t h s b z b  

1989 (FIRST) Regula&ssion 

DEC 2 8 '89 
sill NO. 1/27 (~9  
1 n t roduced by : 

'2 

AN ACT T O  ESTABLISH A T A S  
A STUDY T O  DETERMINE THE EXTENT OF RADON 
CONTAMINATION I N  THE SCHOOL BUILDINGS ON 
GUAM AND T O  DETERMINE THE NECESSARY 
MEASURES T O  REDUCE RADON EXPOSURE. 

BE I T  ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM: 

Section 1.  There  i s  hereby establ ished a Radon Test ing  and 

Mi t igat ion Task Force t o  be  composed as follows: 

1. The  Di rec tor  o f  Guam Environmental Protect ion Agency 

o r  his designee. 

2. The Di rec tor  o f  Education o r  h e r  designee. 

3. The  Di rec tor  o f  Publ ic Health and  Social Services o r  

h e r  designee. 

4. The Director  o f  Publ ic Works o r  h i s  designee. 

5 .  Specialists selected by the  above four  persons who 

have t h e  necessary exper t ise  t o  conduct  t h e  tes t ing  

and assist in determining the  measures t o  mit igate 

the  radon contamination. Such specialists no t  t o  

exceed f i v e  ( 5 )  persons. 

Section 2. T h e  "Task Force1' shal l  be  aware and take advantage 

o f  a n y  federal programs which p rov ide  assistance. 

Section 3. Not la ter  t han  s i x  months a f t e r  t h e  date of t h e  enactment 

o f  t h i s  statute, t h e  "Task Forceu1 shal l  establ ish a program to  tes t  sample 

the  Guam Schools. The tes t ing  shal l  be  completed n o t  la ter  than one 

year a f te r  t h e  date o f  t h i s  enactment. 

Section 4. The  "Task Fo rce"  shal l  a f te r  completion o f  t he  necessary 



test ing prepare a repor t  w i th  recommendations fo r  correct ing contamination 

problems and submit the repor t  to  the Governor wi th  information copy 

to  the Legislature. Th is  repor t  shall be done in an expeditious manner 

and in no case later than s ix months a f te r  completing the test ing. 

Section 5. The sum o f  f i ve  hundred thousand dol lars ($500,000) i s  

hereby appropriated for  funding th is  Radon Testing and Mitigation 

Task Force. 


