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TWENTIETH GUAM LEGISLATURE
1990 (SECOND) Regular Session

This is to certify 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 FIFTY THOUSAND DOLLARS THEREFOR, SUBJECT
TO REIMBURSEMENT BY FEDERAL FUNDS," was on the 23rd day of May, 1990,

duly and regularly passed. 2)
% JOET[SAN AGUSTIN

Speaker

Attested:

HERMINIA D. DIE
Senator and Acting Legislative Secretary

This Act was received by the Governor this 3CY%~  day of _May
1990, at __ 1. 50 o'clock A__.m. .

Assistant Staff Officer
Governor's Office

Eer-N

JOSEPHF. ADA
Governor of Guam

Date: June 6. 1990

Public Law No, 20-184




00 ~1 N W B W N -

[ = T T e e )
AW bW~ O O

TWENTIETH GUAM LEGISLATURE
1990 (SECOND) Regular Session

Bill No. 1127 (LS)
Substitute

Introduced by: M.
M

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 FIFTY THOUSAND

DOLLARS THEREFOR, SUBJECT TO REIMBURSEMENT BY
FEDERAL FUNDS.

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY 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
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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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Sonalor Madeleine g Pordalle

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

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 Z. BORDALLO

Enclosures

163 Chalan Santo Papa @ P.O. Box CB-1 Agana, Guam 96910 e Tel: 472-3425/3426/3427




commrrr@@PoN HEALTH, WELFARE AND ecd@oy
' 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
Environmental 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
roOmSs . The USEPA limit is 4 picocuries per liter of air
(4pCi/L).

Funds for further testing (Phase II) 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/RECOMMENDATIONS

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 II 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

Voting Sheet on Bill No. 1127.
Bill No. 1127.

Letter by Mr. Fred Castro, Administrator GEPA, dated
3/27/90. '

w N

Testimony by Mr. Fred M. Castro, Administrator GEPA.

Testimony by Ms. Anita S. Sukola, Director DOE. o

Information Paper on Radon by the American Cancer Society.

Radon in Schools by the United States EPA.

*Article in The American School Board Journal dated November

1989 "Controlling the Radon Threat".

9, "Radon Measurements 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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- 3 ' COMMITTEE ON HEALTH, WELFARE AND ECOLOGY

7

VOTING SHEET

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"

TO NOT TO TO REPORT TO PLACE IN
COMMITTEE MEMBER PASS PASS OUT ONLY INACTIVE FILE

v ) L
oddoo o ALl
LEINE Z. B?RDALLO
Chairperson

“M«/ ‘/
RDON MAILLOUX /7
ice-Chairperson

T IIRYA —
ELIZABETH P. ARRIOLA
Member

HERMINIA D. DIERKING
Member

/

PILAR C,/LPIEN
Member

TED 7§LSOE//

A L

EDWARD D. REYES
Member

\L< \ Vv

ERNESTO ESPALDON
Member

g . - - ;9

MARILYN A. MANIBUSAN

Member
T gl A
MARTHA RUTH /

OQIO R. UNPINGCO
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TWENTIETH GUAM LEGISLATURE

1989 (FIRST) Regular Session ﬂnim
Bill No. |13 "]Q,é) , DEC 23 '89

Introduced by: M. Manibusan

AN ACT TO ESTABLYSA/A T ££0 conpucT

A STUDY TO DETERMINE THE EXTENT OF RADON

CONTAMINATION [N THE SCHOOL BUILDINGS ON

GUAM AND TO DETERMINE THE NECESSARY

MEASURES TO REDUCE RADON EXPOSURE.

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM:
Section 1.  There is hereby established a Radon Testing and
Mitigation Task Force to be composed as follows:

1. The Director of Guam Environmental Protection Agency
or his designee.

2. The Director of Education or her designee.

3. The Director of Public Health and Social Services or
her designee.

4. The Director of Public Works or his designee.

5. Specialists selected by the above four persons who
have the necessary expertise to conduct the testing
and assist in determining the measures to mitigate
the radon contamination. Such specialists not to
exceed five (5) persons.

Section 2. vThe "Task Force" shall be aware and take advantage
of any federal programs which provide assistance.

Section 3. Not later than six months after the date of the enactment
of this statute, the "Task Force" shall establish a program to test sample
the Guam Schools. The testing shall be completed not later than one

year after the date of this enactment.

Section 4. The "Task Force " shall after completion of the necessary
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testing prepare a report with recommendations for correcting contamination
problems and submit the report to the Governor with information copy
to the Legislature. This report shall be done in an expeditious manner
and in no case later than six months after completing the testing.

Section 5. The sum of five hundred thousand dollars ($500,000) is

hereby appropriated for funding this Radon Testing and Mitigation

Task Force.
11
iy
111




GUAM ENVIRONMENTAL PROTECTION AGENCY

AHENSIAN PRUTEKSION LINA'LA GUAHRAN
D-107 Harmon Plaza, 130 Rojas 5t.. Harmon, Guam 96911  Tel, No. 646-8863/5 FAX: 646-9402

Honorable Madeleine Z. Bordallo a7 301080
Chairperson P
Committee on Health, Welfare and Ecology
Twentieth Guam Legislature Mh— /=
163 Chalan Santo Papa P
Post Office Box CB-1

Agana, Guam 96910

,....—.l!llli.':::

Dear Senator Bordallo:

The purpose of this letter is to provide your Office with information regarding
costs, timeframes and available funding sources for radon monitoring/remediation
activities within the public school system as proposed under Bill No. 1127,

After discussions with the Department of Education (DOE), it is our understanding
that DOE is willing to conduct long-term radon monitoring within the public school
system utilizing in-house personnel resources. Based upon Mainland school
statistics, costs for implementing similar radon monitoring activities in school
systems using school personnel are approximately $1,500 per school. Considering
increased costs owing to the type of 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 of Guam's
public school system utilizing 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 impiementing long-term radon monitoring activities within
public schools must coincide with the actual school year when students are in
attendance. Monitoring during summer months when schools are vacant or
minimally utilized will not give accurate data on radon levels. Interim protocols,
developed by U.S.E.P.A, for school radon wmonitoring activities, recommend
monitoring of radon levels over a full school year to determine the annual average
radon levels in classrooms. Since this protocol is based upon seasonal variations
affecting Mainland schools, it is our opinion that shorter monitoring 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 Guam's schools 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 of school personnel in their use, it is our feeling that
implementation of radon monitoring in public schools is not realistic for this school
year. Our recommended timeframe for this monitoring should occur during the

1990~1991 school year. AA

2.
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Regarding anticipated costs to develop remediation recommendations to reduce
radon levels in school buildings, it is 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 Guam. 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 Guam 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,
it will provide our Agency with some contract funds to survey radon levels in
a representative sample of residential homes on-island. It 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,
We are particularly supportive of the funding level proposed to be allocated to
radon monitoring and remediation activities under this Bill. Since it 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,

S

FRED M. CASTRO
Administrator

CC: Director, DOE

e e s f . chrw FWNCMCT



GUAM ENVIRONMENTAL PROTECTION AGENCY

AHENSIAN PRUTEKSION LINA'LA GUAHAN
D-107 Harmon Plaza, 130 Rojas St., Harmon, Guam 96911  Tel. No. 646-8863/5 FAX: 6846-9402

FEB 13 1980

Senator Madeleine Z. Bordallo

Chairperson

Committee on Health, Welfare and
Ecology

Twentieth Guam Legislature

P.O. Box CB-1

Agana, Guam 96310

Subject:  Testimony on Bill 1127
Dear Senator Bordallo:

We have reviewed Bill No. 1127 proposing the establishment of a task force
comprised of representatives from several Government of 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 Cuam E.P.A. and Department of Education, rather than through a
task force.

As you may be aware, the Guarn 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 first step in accordance with Federal E.P.A, interim protocol
to identify radon problems in schools. The second step in testing activities of
this nature is to implement long-term monitoring of at least a full school year
to further define the extent of schoo! radon problems. Discussion between the
Guam E.P.A. and Department of Education have identified two possible options
in this regard. One of these options is to contract with a private consultant to
conduct long-term monitoring. To the best of 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 Cuam E.P.A, guidance. Based upon Mainiand school statistics, costs
for long-term radon monitoring are approximately $1,500 per school.

Our on-going effort within the local government is consistent or closely aligned
with national developments on radon mitigation in schools. It is a matter of great
concern but we must not as a community be unnecessarily alarmed. We must
facilitate and maintain a forward direction towards mitigating the problems with
radon and safeguarding our Island's schools as a matter of high priority. Bill 1127
allows for the much needed next step. The Guam Environmental Protection Agency

“arr LIVING THINGS OF THE EARTH ARE ONE” Commonwealth No
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is fully committed to continuing our joint cooperative efforts with the Department
of Education.

Sincerely,

Ao =

FRED M. CASTRO
Administrator

T AT AAurbeaardT CYDCMCT



OFFICE OF THE DIRECTOR
DEPARTMENT OF EDUCATION
GOVERNMENT OF GUAM
P.0. BOX DE
AGANA, GUAM 96910
TEL.: 472-8901/2/3/4

ANITA A. SUKOLA

Olrector ot £Education

Deputy Director

February 13, 1990

Senator Madeliene Z. Bordallo
Chairperson,

Committee on Health, Welfare and Ecology
Twentieth Guam Legislature

P.O. Box CB-1

Agafia, 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. If 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.
/é?é‘ gugomi 7
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AMERICAN CANCER SOCIETY 4;51

CANCER RESPONSE SYSTEM — f;

Printed On: 11/28/89 ék 777
1-800-ACS-2345

ilumber 2640 Date Reviewed 08/24/89

ADON

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 hwman
ung cancer.

The results of continuing surveys of radon levels in U.S. homes have
recently been released by the U.S. Environmental Protection Agency (EPA). 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
\ay be necessary (over 4 pico curies/liter by current EPA advisories) may be
'ider than previously thought. Earlier studies had focused on several
iortheastern states, particularly in regions where granite/shale soils are
revalent (soils in which uranium concentration are more likely to be found).
'he most recent EPA surveys suggest that increased radon levels may be
r:ncountered with equal frequency in states elsewhere, especially in the north
rentral region of the country.

Exact levels of lung cancer risk remain uncertain, although at levels
iubstantially higher than 4 pico curies/liter, and particularly for cigarette
:mokers, 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
mong New Jersey residents who have lived under such conditions for at least 10
rears.

"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
ind 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-
wental risk. If people are concerned, they should consider testing their homes.
'hey can obtain information regarding testing and remediation from the EPA or
‘rom 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.
£ great importance, of course, is the fact that cigarette smoking considerably
)agnifies 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
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'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
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ot SOURCES AND CHARACTERISTICS
| OF RADON

Radon is an invisible, odorless. radicactive gas produced
by the decay of uranium in rock and soil. Radon decays into
radioqactive particles which, if inhaled, may cquse damage to
lung fissues and increase the risk of lung cancer.

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

O High levels of naturally occcurring radon are most
likely to occur where there are significant 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 through which radon travels. Soil
permeability plays an important role in determining
whether or not radon will be able to move indoors.

o Radon gas ¢can seep into @ home through cracks in the
foundation, areas around drcinage 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 the real heaith threat. Unlike
radon gas. radon decay products are solid particles which
can remain in the lungs. When the frapped particles
decay, the surrounding lung fissue is damaged.

o Radon levels greater than 4 pCi/L have been
documented in every state surveyed.

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 fhat
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.

. , . . Jeer
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o The only way to be certain about radon levels is to test.

O EPA has developed "A Citizen’s Guide to Radon” to provide
hRomeowners 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 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.

- 0 Radon risk estimates are based on epidemiological studies
of underground miners exposed to varying levels of
radon. Consequently, the amount of certainty
scientists feel gbout the risk estimates for radon is

considerably more than if they had to rely on animal
studies alone.

0 Anincreased risk of lung cancer is the only known

health effect associated with exposure 1o elevated
radon levels.

o The hedalth risk is posed not by the radon gas itself, but by
the short-lived radon decay products, which can be
inhaled and frapped in @ 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 EPA estimates that about 20,000 lung cancer
deaths a year in the United States may be aftributed
to radon. (The American Cancer Society expects that
about 155,000 people will die of lung cancer from all
causes in 1989. The Surgeon General aftributes
roughly 85% of all lung cancer deaths to smoking.)

O 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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prOT® RADON IN SCHOOLS

As with residential structures, radon may become trapped
in buildings such as schools. The Superfund Amendments and
Reauthorization Act (SARA) requires EPA to assess radon levels
present in “structures where people nomally live or work,
including educational institufions.” 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 High levels of radon gas can occur in classrooms.
Schoolrooms with radon-levels 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 ham from certain
types of radiation.

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

0 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.

0 EPA has developed interim’ guidance for measuring radon

in schools, and is planning to initiate. a national survey of
schoals in 1990.

|
|
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RADON IN SCHOOLS (CONT.)

School Protocol Development Study 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 screening measurements in
approximately 100 school buildings. These 100 schools were
selected from those school districts and schools which expressed
an inferest in paricipating 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 |, focusing on those schools and districts where high levels
of radon were found. Four schools in each of five school districfs
(20 schools) will be selected and tested using both short-temm (2-
day) and long-term (3 months, year-long) radon measurements.

In Phase I, 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 heafing and

“ventilation systems. Also important are the relafionship 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.

- ENRRNLL..
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%4, prct&© SUMMARY OF INTERIM REPORT-
RADON MEASUREMENT IN SCHOOLS

o EPA has developed an interim report, Rgdon
Meagsurements in Schools, o assist school officials in
conducting radon measurements. The report is available
from State Radiation Control offices or EPA Regional
Radiation offices (see Fact Sheet No. 21).

o The interim report contains facts about radon and the A
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 fechnigues that can be used to reduce elevated
radon concenfrations.

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).

0 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 are most
likely to be closed.

0 EPA encourages schools to lower their radon levels as
much as possible. School officials should recognize
that there is still a health risk associatred with lifetime
exposure fo 4 pCi/L and that Congress has set a
nafional goal for indoor radon concentrations of

EMREMEe ™
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¢ prOVe” SUMMARY OF INTERIM 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 resulfs. If the
annual average is still 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 EPAis currently conducting further studies to gather data
for refining and updating the measurement guidance for

%c(:?ggols. The final guidance will be available in Fall/Winter,

AY AMUroAREMT CYDOMNCT
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¢ o EPA ASSISTANCE TO SCHOOLS (CONT.)

0 Planning a mitigaticn 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
abouf radon measurement and mitigation in schoaols.

o) Implementing a State grants program through which schools
can apply for testing and mifigation 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.

0 Developing a program to assist some States in perfomming sur-
veys of schools in the next winter season. This program will be con-

gucfed as part of EPA's existing State/EPA Residential indoor Radon
urvey.

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 arficle in Science Teacher Magazine. Radon Division staff

have also provided information for additional magazines whose au-
diences are educators.

0 Assisting up to 40,000 students and teachers in schools nation-

wide to leam about radon as part of the National Geographic Soci-
ety Kids Network. »

i —— FwArMer
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e EPA ASSISTANCE TO SCHOOLS

EPA is providing schools with assistance in three major
areas: 1) Radon fesﬁn% , 2) Mitigation, and prevention research
)

and application, and 3) 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:

0 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
concenfrations can vary dramatically within a school.

o] Developed and released guidance for radon
measurements in schools titled fadon 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 resulfs of this sfudy 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."

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

O  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
another costly nightmare

needn’t be

By Matthew R. Freije

\ x } 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 expect
to find many probiems.

They were wrong. Although E.P.A. pur-
posely selected testing areas that were con-
sidered unlikely to have high radon levels.
S4 percent of the schools tested had at
least one unsafe room, and 19 percent of
the classrooms measured above 4
picocuries of radon per liter of air
(4 pCi/1), the level 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 result of its study—which included
3,000 classrooms in 130 schools in 16
states—the E.p.A. last spring urged all
schools 10 conduct tests for radon. E.p.a.
now estimates that the radon danger in
schools is at least as severe and widespread
asitis in homes. In urging that all school
buildings be tested, E.¥.A.'s voice will add
to the clamor of students, parents, and
teachers who are demanding that school
boards ensure the air they breathe is free
of harmful levels 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 clarnify with your
school sysiem’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.)

Obviously, the best way 1o start elimi-
nating any potential radon danger in your
schools and to head off possible litigation
is to test your schools thoroughly. The
prospect of conducting radon tests might
send a wave of anxiety through board
members who are still up to their necks
in asbestos tests and removal.

Maithew R. Freije is president of Alpha-tech,
Inc., an Indianapolis company that specializes
in radon consulting and testing nationwide.
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Fortunately, radon is much easier—and
cheaper—to detect and eliminate than
asbestos. If you and your administrators
are willing to do some homework, you can
avoid the pitfalls.

Beflore you do anything else, make sure
you—and the appropriate administra-
tors—read E.P.A's Radon Measurements
in Schools: An Interim Report. The re-
port, published in March 1989 and avail-
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 unpredictability stems from a com-
bination of factors—primarily, the
strength of the radon source, the radon
entry rate, and the amount of ventilation.
For example, sandy sotl might not contain
a strong radon source, but the gas passes
through sand much more freely than
through other soils, so the entry 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 of radon caused by the negative
pressure might more than offset the bene-
fits of ventilation.

In short, you should consider any room
or building in contact with the ground a
potenual danger zone. If the radon source
is strong enough or the entry rate is high
enough, even second-floor rooms could
be unsafe. E.P.A. emphasizes that the only
way to determine radon levels is 10 test
every classroom at or below ground level.

Testing your buildings

Compared 10 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:

1. Select a measurement device. The
most commonly used devices for radon
screening are charcoal or alpha-track
detectors. These small, passive devices are
placed in each room, where they ‘“‘collect”
radon for laboratory analysis. Charcoal
devices measure over a period of from one
1o seven days; alpha-track devices measure
over a period of from one month to a year.
Each type of detector has advantages and
disadvantages that you should research
and consider before choosing; each also
is available 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 levels of
radon, you should confirm the resuits
with more thorough tests using a com-
bination of charcoal, alpha-track., and
other devices.

2. Select @ manufacturer and labora-
tory. Be cautious and thorough in choos-
ing the company that manufactures and
supplies the devices and the laboratory
that analyzes the resuits. Radon tests can
be quite accurate—but that accuracy
depends on the detector and laboratory
equipment you use. E.P.A. offers a list of
companies that have passed its proficiency
tests for radon testing. Choose only from
firms on that list—but don’t expect
presence on the list to guarantee quality.

Visit laboratories, if practical, before
making your final selection. Ask about
the analysis capacity of the lab (how many
devices it can analyze per month). If it has
a large backlog, your detactors might sit
in storage for three or fcur days or even
‘onger tefore being terted, which can
drastically decrease the a:curacy of a char-
coal test.

The company’s financ:al stability is also
important. Most radon laboratories are
small, and even larger “irms might be
short of cash and unprofitible. If you are
sued because of a ra~n-related health
problem, the written report of your test
results might be only as :redible as the
company behind it. if the company no
longer exists, its test might seem dubious.

3. Analyze your buildirgs and select
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rooms to test. Because radon levels can
vary so much from room to room. E.P.A.
recommends testing every occupied room
at or below ground level. Testing only
every other room might alarm the occu-
pants of untested rooms—and might
overlook a hot spot. {f the school budget
won't allow testing every room at once,
you can test different rooms over several
months. (In some cases, due to economies
of scale the total cost might be cheaper
if all rooms are measured at once.)

4. Keep careful records. For the results
to be interpreted correctly (and stand up
in court), testers need to keep a logbook
that records dates and times of the begin-
ning and end of the test, the serial number
and exact location of each detector
{drawn on diagrams of the schools and
classrooms), plus other details, such as
the type of heating system and its
operating routine and the existence of a
basement or crawl space beneath the
building.

How the radon risk

stacks up to

Radon-222 is a colorless, odorless, taste-
less, radioactive gas that occurs naturaily
in soil and rocks. Radon is not a threat
outdoors, but it seeps into buildings,
where it sometimes accumulates 10 peri-
lous concentrations. Uranium miners
have been concerned about radon for
decades. The current radon scare was
sparked when a worker in a Pennsyl-
vania nuclear power plant tripped radi-
ation sensors as he entered the plant.
The problem was traced to radon in the
worker’s home, which measured 2,700
picocuries per liter (pCi/1)—a level with
health effects comparable to smoking
more than 3,000 cigarettes a day. Since
then, e.P.A. has discovered that the
presence of radon in buildings is severe
and widespread. "~ "~

Radon is the leading caise of tung
cancer among nonsmokers. (For
smokers, regular exposure to the gas in-
creases the risk of lung cancer teafold,
according to the American Cancer
Society.) The products of the decay of
radon attach themselves to particles in
the air. The radioactive particles, which
are called ‘“radon daughters’’ or ‘“pro-
geny,” become lodged in the lungs as we
breathe, penetrating some of the most
cancer-sensitive cells in the human body.
As the decay process continues, the par-
ticles release bursts of energy that dam-
age lung tissue. Damaged cells can
muitiply rapidly and uncontroilably,
causing lung cancer.

Scientists are fairly certain of the dan-
gers of radon, because the risk estimates
are based on studies of humans—ap-

other perils

proximately 40,000 miners—rather than
of laboratory animals. Here’s how the
risk from radon exposure compares with
other risks:

® Other radiation sources. According
to the National Council on Radiation
Protection and Measurement, radon is
the source of more radiation for the
average American than all other sources
(such as X-rays, cosmic rays, and nuclear
fallout) combined.

e Other environmental hazards.
When the pervasiveness of the gas is
taken into account, radon is significantly
more severe than all other environmental
hazards (asbestos, formaldehyde, toxic
chemicals, pesticides) combined. Accord-
ing to the E.P.A., exposure 10 asbestos
will cause from 25 to 45 deaths this year.
Radon will kilf approximatety 20,000.

¢ Chest X-rays, smoking. Exposure to
4 pCi/1 of radon (B.P.A."s safety level) is
comparable to having 300 chest X-rays
a year or smoking half a pack of ciga-
rettes a day. )

It is prudent to assume that children
are at greater risk from radon exposure
than are adults. Studies of Japanese sur-
vivors of the atomic bomb suggest chil-
dren are more susceptible than adults to
radiation-induced cancers. A child's
smaller lung volume and higher breath-
ing rate increases his radon dose from
a given concentration. That means the
danger might be greater in elementary
schools, since their students usually oc-
cupy the same (potentially contami-
nated) classroom day after day for
months.—M.R.F.
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5. Conduct the test. Testing involves
placing the radon detectors, recording
data in the logbook, retrieving the detec-
tors, and shipping them to the lab. If the
previous steps have been done well, con-
ducting the test should be relatively
simple.

Testing should be conducted over a
weekend to minimize tampering and get
better closed conditions.

6. Interpret the resuits. [f the screen-
ing test detects high levels of radon, the
finding should be verified by follow-up
tests based on E.P.A.’s recommendations.
For the follow-up tests to be as accurate
and usefu! as possible, most school sys-
tems will need the advice of building
engineers and radon experts.

If school personnel are willing to con-
duct a significant amount of preliminary
research, they probably can handle the
previous six steps themselves. That course
is least expensive but runs more risk of
error. One risk of the do-it-yourself route
is that the test might appear to lack
credibility, {f an outside company handles
every aspect of the test, the test itself will
cost more but will require little labor on
the school system's part. A third option
is to have a professional conduct every
step except Step 5, using school person-
nel to distribute and collect the testing
devices.

[n each case, the cost of the screening
test will depend on the magnitude and
complexity of the test. Surprisingly, high
quality doesn’t cost much more than a
slapdash job. The small difference in cost
is worth it: You will base consequential
decistons on your test resuits, and if the
results are wrong, you’ll . robably never
know; nothing will break or leak.

Reducing radon levels

Taking care of a school radon problem
once it's been diagnosed usually is sim-
ple; in fact, school maintenance and repair
crews might be able to do the work
themselves.

The most practical and proven method
of reducing radon coacentrations is to pre-
vent the entry of radon into the building.
Radon is most often kept out by making
the air pressure in the radon-contaminated
rooms higher than that of the surrounding
soil. As an additional safeguard, it is com-
mon to seal cracks and utility openings.

£.P.A. school studies show that a leading
contributor to elevated radon levels—and
a key to reducing radon—is the heating
and air-conditioning system. Many such
sysiems Create negative air pressure, which

(Continued on page 45.)
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Dropouts

(Continued from page 34.)

plagued with chronic failure when they en-
tered the program have passed their ¢ £.p.
and asked to go back to high school for
their senior year. And some have higher
goals: One 17-year-old, who lives by her.
self and is raising a baby while working
at several jobs, scored in the 30th percen-
tile on the a.£.0. She plans (0 go to col-
lege and pursue a career in psychotogy.

One problem we are trying to address
is that approximately 30 percent of the
enrollees in NOW probably don’t have the
ability to pass the c.5.0. We don’t want
10 set them up for yet another failure, so
we are considering starting a new yoca-
tional program in which they can be
successful,

Like upp, NOW costs the school system
little new money—just some $1,500 in ma-
terials—chanks to federal and vocational
education funds and the fact that we used
our regular vocational education teachers
in the program,

To keep up the momentum of both Now
and upp, we have continued both pro-
grams over the summer, adding new stu-
dents to the current ones. The funding for
NOW is ongoing. We hope, however, that
preventive programs the Dayton schools
are initiating in the Jower grades eventually
will eliminate the need for both programs.

We've come 10 the conclusion that a
student who is Iwo or more years behind
in school is unlikely to graduate with a
conventional high school diploma. In
most cases, helping such a young person
requires a new approach. The best hope,
we think, is raising these studenis’ self.
esteem, helping them catch up with their
peers by passing the 6.E.D., and teaching
thern vocauonal skills that make them em-
ployable. It's 100 carly 10 predict what
long-(erm effect these programs will have
on our dropout rate, but the first year'’s
results are promising. (]

How do you rare this article? Please turn to the
reply card facing page 42 and circle 196 (f you
think it's excellent, 197 if you think {t's good,
and 198 If you think It's poor. Thanks.

Radon

/Continued from page 26.)

pulls radon in through wall and fNoor
cracks, expansion joints, and openings for
utility lines. Conversely, if the heating and
ajrconditioning system can be adjusted
to pressuriza the room, the entry of radon
can be prevented. 1n some cases, simply
teaving the air sysiem on for more hours

NOVEMBER 1989

during the day will make the building safe

When such adjustments will not solve
a radon problem, the most common solu-
Gon s installing a *“subslab suction’" sys-
tem. This method uses pipes and fans o
lower the air pressure undernearh the
school building, thereby reducing the en-
try o radon,

High radon is a lot like high blood pres-
sure. It’s casy to ignore because you can’t
see it or feel it. The danger won't become
evident until far in the future. The odds
are your schools don’t have a severe radon
problem, but you won’t know uatil you
test. [f you do find a radon problem, the
remedy is usually not costly. The greatest
danger comes from doing nothing. O

How do you rate rhit article? Please turn to the
reply card facing page 42 and clrcie 184 if you
think it's excetlent, 185 |f you think it's good,
and 186 I you think it's poor. Thanks

Perspectives
(Continued from page 46.)

mitment to local determination,

These efforts combined to exert enor-
mous pressure on local school bosrds
and their state associations. They saw
proposals for solutions (and nonsolu.
lions) crisscrossing the nation in wave
after wave. Gradually, the climate grew
receptive to the idea that the public
schools indeed have a nationwide
dimension that mirrars, on one hand,
the national interest in good education
and. on the other, either a federal or
collective state role to respond to it.

The point: A place exists for nation-
wide collective action by school boards
on nationa) education issues—irrespec-
tive of their federal or nonfederal
nature—and nsea, as the creature of its
Federation Members, is the natural
association to serve as the local school
board’s advecate on them. By ceding
responsibility to Nssa on these matters,
the Federation Members set the frame-
wark in the association's forty-ninth
year for the emergence of 2 new nsea.

2. NSBA has grown proactive in no-
tional, as well as federal, issues affect
ing public schools and their governance.
The 1989 nsea Delegate Assembly inio-
ated nsea's comprehensive proactive
thrust. Then-President Leonard Rovins
unabashedly declared that nsea was
embacking on a new course of adve-
cacy and action as the champion of the
local school board on both national and
federal issues.

3. NSBA Federation Members are
Jooking to NSBA for more and varied
services to assist them in serving their
local school boards better in the national
and federo! dimensions. As education

issues increasingly take on national
aspects. the potential for nsea to work
closely with state associations expands
dramaucally,

Nssa has an unparalisled opportuni-
ty 1o become a true national/federa)
partnec of state associations. tf proper-
ly nurtured through mutual trust and
respect—according equal status and
recognition and establishing fair and
sensible business arrangements be-
tween ~saa snd our Federation Mem-
bers—nsea and state associations
together can prosper. The programs
and services that can be created,
developed. end marketed jointly by the
new partners are limited only by the
burgeoning need for them in the local
community and by our collective im-
agination in anticipating and respond-
tng 1o that need.

4. The need for differential services
from NSBA is pressing, because Federa-
tion Members are as diverse as the stotes
they represent. [f ever an impassible
chore existed, it is to develop any one
Program or service across the spectrum
of possible offerings that is of equal
value to all the members of the nsua
Federation. The state associations vary
widely in terms of budgets, numbers of
employees, and ranges of services. Pro-
grams and services, 1o be of genuine
value, must be differential. Another
way of saying it: There is an urgent and
convincing case for tailor-making
many of Nsea's programs and services
for interested state agsociations on an
association-by-association basis.

As NsBa moves into its fiftieth year, it
is being transformed from what began
in the 1940s as primarily a provider
agsociation into a true leader assacia-
tion. This is a profoundly significant
transformation. All associations, by
their very nature, are providers. They
provide products and services to their
constituencies. But most never cross
the chasm separating the more passive
provider from 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
Jeader association. In the late 1980s, the
national dimension was addressed. In
1989, nsea is completing that bridge by
evolvine into a vignrous leader associa-
ion that both provides and leads.

The historic teadership message
abides: The best way to achieve excei-
lence and equity in the public schoals.
in the more than 15,000 schoot districts
across our immense and diverse na-
tion, is through the local school
board—an integral part of the enduring
American institution of represeatative,
participative, and accountable gover-
nance of public elementary and secon-
dary education for more than 200
years. 0
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RADON IN SCHOOLS

I. PURPOSZ OF THIS DOCUMENT

The U.S. Environmentcal Protection Agency (EPA) and other scientific
organizations have identified sn increased risk of lung cancer associated with
exposure to elevated levels of radon in homes. Recently, schools in many
States have also been tested for radon, and rooms with elevated concentrations
have been found. Because indoor radon concentrations vary with building
construction, ventilation characterisctics, and the underiving soil and rock,
the ounly way to determine if a particular school has elevared radon
concentrations is to test it. As a result, an increasing number of schools
throughout the country are initiacting their own radon measurement programs.

To aid in this effort, EPA has developed this interim report for
measuring raden in schools. This document provides school officials, groups
such as 2arent-Teacher Associations, and other interestad persons with iInczerinm
information on how to measure radon in schools and what to do if elevated
levels are found. The guidance provided in this document incorporates several
significant findings EPA has obtained in its initcial scudies of the raden
problem in schools. Althougn more studies are being conducted to confirm the
inicial Zindings and to address other i{mportant school measurement issues, EPA
believes that the knowledge gained from these early studies have important
izplizacions for schools planning to make radon measursments in the near
future. As additional information on zeasuring radon in schools becomes
availsble this incerim zapor:z will be updated.

The first sections oI this document contain facts about raden and the
health risks associated with radon exposure. The next sections summarize what
is known about raden in schools, and provide guidance for conducting radon
measuremencs. The last sectlions describe how to interpret the measurement
results and suggest technigues that can be used to raduce radom concentcrations
{f elevated levels are found. An appendix to this document suggests methods
for placing two tvpes of radon measurement devices so that results obtained
from room to room and from school to school can be comparad.

II. RADON FACTS

Radon-222 is a colorless. odorless, tasteless, radioactive gas chac
occurs naturally in soil, rocks, underground water, and air. It is produced
by the natural breakdowm (radiocac:ive decav) of radium-226 in soil and rocks.
The radon breaks down o radon dacav products thac can acttach themselves to
particles in the air. Breathing racdon decav products .increases the chance ot
developing lung cancer. In outdeor air, radon is usuallv presentc at such low
levels that there is verw little risk. However, when radon enters a building

it and izs decayv products carn accumulate to high comcencrations. The Surgeon
General's office of the U.5. Public Health Service and the EPA recognize that
indoor vacdon constitutes a substanciial neslzh risk. and have pudblicly advisad
that most homes be cZeszed. I?2 also is encouraging the tascting of other

t ras, such as scnoois and workplaces.
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IZI. ©EEAslTH EFTECTS

A £f%ac~s on _the Gsrerzl Zon: ation

Cxposure to elevatad radon concentrations has been associzzzd with an
incraased ri:k of lung cancer. The risk dapends notT oniy upen Ine

concentraticn of radon but che length cf time for which a person is exposecd.
In general, risk increases as the level of raden, the length of exposure and
an individual's smoking habits increases. Estimates of heaith ri:zks
associated with radon are based on lif:time sxposure.

Not everyome who breathes radon decay produces will develop lung cancer,
and for those that do. the time becween expoz.re and the appearance of cancer
mav be many years. Lung cancer generzlly does not actear uncil a person is a:
least 33 vears of age,; in most cases Lung cancer is discovered beTwean ages &
and 85. The EPA and other scientifi: zrours eszimats that abouz 20,000 Tung
cancer de2aths ezch ¥2ar may be due I. 2Xposur: o rzdon and its zecayv
products. In 1587, there ware apou:z .18,0C0 lung cancer dzzths in the Uaizad
Stactaes; c©fAa z2stimpaces c'a: abouz 1I percent zzv hav: been reliated to radon
extosura. Scoking is clearly the zajor cause of lunz cancer, and many lung
cancers Zay oe caused Dv the combined effzc: <L rac.a exposure and smoking.
In facz, the Nactional %cademy of Sciences estimatas that exDosure to radon and
cobacco smoxe in comdinmaction mav be as much as tan times s serious as
exposure <o either poilutanc dv itself.

it

nere is currentl. limizad d
Z“onseguently, it iz diffi:=ul: to

atz on how radon 2xposure affscts childran.
scarTain whecher :the risxs from raden
no

Oﬂ)

2xposura are hizher or lower fcr -aren than thev are fur adul:is. fost oI
:m: data reiating lung cancer o racdlsazion exposure during childhooa comes
Zrom stucdles on Japanese czomic bomb survivors. Thase data sugges: Taac
cnildren marr be more susc::Iible than adults o camzers induced by rzdiation.
dewever, sufliclenmi Ilime i3 not Vet elapsed nce the atomic DHomb ew3osur:s
tc decarmins LI the higher race of lung cancer development in the exposad
chlldren will persizc. Unzil more dzza d2conma iable, it is prudent o
assume thaz chilirzn are at ailghar 7 3k Irom ex 2 To radon than a2 aculls
97 Two rea.sons. Firs:t cnlildrzn nae.2 smaL-ar voluzazs and highzs:
Sreacthing rates, wnich mar resulz in nigher ra ‘on dosas t©> children froa a
given rador concentration. Second, In2 probdao that a specilic dose of
radiazion will induce czancer may diflsr wizh a
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IV. RADON EXFOSURE

A. Radon Txposure at Home

EPA has suggested an action level of 4 picocuries per liter (pCi/L) for
residences based largely on the ability of current technology to reduce radon
concentrations to chat level or below. The risk associated with a lifecime
exposure to a radon level of 4 pCi/L is roughly equivalent to that associated
wich smoking ten cigarectes per day. The Indoor Radon Abatement Act of 1988
sets a national goal of reducing annual average indoor radon concentracions to
as close to outdoor levels as possible (Approximately 0.2 to 0.7 pCLi/L). EPA
is in the process of developing technologies to meec this goal. In addition,
the EPA is currently revising the Citizen's Guide to reflect different action
levels with their associaced risks.

Radon exposure in homes has been identified as a national heal:h
problem. By 1988, E?A had assisted 17 staces in making short-term "screening”
measurementcs of radon concenctrations in homes. The results of these State
surveys indicate that one out of four homes in these sevenceen states have
screening radon levels above the EPA action level of &4 pCi/L.

Because many people, particularly children, spend much of their cime at
home, the home is likely to be the most significant source of raden exposure.
Parents are stronglv encouraged to test their homes for radon and take action
to reduce elevated radon concentraticns. Children and tzachers may also be
exposed at school, therefore EZPA 1s encouraging the testing of schools.

B. Radon Exvosure in Schools

Schools may be a significant source of radon exposure for children and
staff. However, Decause occupancy pacterns in schools differ from chose in
homes, the actual exposures received by each individual, or even by all
students combined, are difficult to determine. Children, teachers and ocher
school emplovees may spend most of their time in one room or may visit several
classrooms each dav. Each of these rooms may have differentc average radon
concentracions. Until more informacion is available, it is reasonable to
assume that a person remains in one school room for six to eight hours a dav.
This approach provides a margin of safery, since it probably overstates
exposure if the rooms with the highest readings are used to assess the maxirum
nealth risk due to exposure at school.

V. RADON PROBLEM IN SCHOOLS

:

Elevazed racen concencrations have been reported in schools in Virzini

Marvland. Pennsvlivania. New Jersey, Florida, Washingcon, New York, Maine,

Ohio, Iowa, Coloraco, Termnessee and Illiinois. EPA, with assistance from

Fairfaw County. Virginia. scudied five scnools in the winter and spring of

1685, In acdition, £?x nas analvzed dacta from various scudies throughout :Ine
3
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councry. Several important findings from these investizacions are described
helow. Z2A is ccnduczing further scudies to gain information useful for
develocing methods for =easuring and micigzIing radon in schools.

g 5 2

AL Arailabie Info-masion

Scrnools wvarr in their czastruction, hesting, venzilation, air
ccnditioning (HVAC), and occupancy patterns. EPA has collected inforzation as
to how these variaples can a:fect radon concentrations and has consicered chis
information in the development of chils interim reporrt.

Firsc, EPA nas observed that schools, unlike houses, mav be buil: on
several adjoining slabs. The joincs between these slabs may offer encry
points for radcm to encar.

Second, investiga:iing whether an HVAC svstem is designe< and/or operatad
properly is an importar: part of undersctanding radon problems in a school.
Sometiz:s schocis were =oz designed with adeguace ventilation. In cther
inscanc:s vencilation s»¥si2ms wWere not operatec properly for raasons such as
increased energy cost or uncemisrzatle drafts. Schools mav have one or zore
complex HAVAC syscems. HVAC systems in the school: surveyed to dats lncliude
centrai air handling svstems, room-sized unit venzilatecrs, and rvadi.nc heac.
The unic venzilacors and radiant neat can exist with cr without a separate
vencilation svstam. Cenctral air handling svstems and unic venzilators were
[0st Drevalant in the schoois visit:d and are used in most ne.er, air
concditicned schools.

Tapending on the twpe oI HVAC svstem in a school, operacion of the

system zav procuce positive or negative pressure ccnditions. Posicive
oressur: within a school decreaves the potential fzr radon enzryv, while
negativ: pressure within a school incrzases the potzntial f:- raden encry. It
1as been observea that having cthe HVAL svstem operacing ncrze. .y, at 3 racduced

rate, ar compiezeiv shut down can increase or decrease radon concentrations
dependirg on the type of vencilation svstez and the construction of che
school. EZven :though eievated radon concan:irations may exist when the svstiem
is off, zhere is a possibilizy that tre elevaced concentritions nay dissipate
wnen the swvstem is on. On the other nand, a school wmav haw: a vancilaction
system 7TnaI creafes 4 negitive prassure situation whi_e orarzting. In this
case, trhere is a graater potential Zor radon encsy when the :"'stem Ls on.

tast, school occupancy patIsrns can nave a varwving eflezsz on rado

)

concentrations. Unliike romes, schools are usually closed on weekands anc
overniznz. Because schools are usually unoccupied on weekends and overniznc,

tne HVAC swvstem is often turned down during these parisds. Thie could ha e an
aZfacz on the radon concenirations :ind result in meastzem=nts that are no:
reprassntzilive of racdon concentractions o wnich chiidren and school emplc 225
are eiuposed.
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B. Inizial Research Findings

The Fairfax County sctudy produced the following findings wnich EPA also
used in the development of this document:

N Radon concentrations in schools twpicallvy vary from room to roomd.
Some classrooms may have elevated radon concentracions even if
octher rooms have relatively low radon concentrations.

. Schools in the same general area can have significantly different
radon concentrations. Because of different comstruction
techniques and underlying geology and soils, the results for one
school do not apply to a school a few blocks away.

. Racon concentrations vary significantlv over time. Changes in
ver.itilation, occupancy patterns, weather conditions, and other
variables may cause maximum and minimum screening concentrations
in a room to vary by as much as a factor of 10 or more. Average
conicentrations may vary by a factor of twe to three. The
variability found in schools may be higher than that found in
houses.

. Radon concentrations are considerably higher in basement and first
floor rooms than on upper-level floors.

VI. RADON MEASUREMENTS IN SCHOOLS

Based on the findings discussed above, this section provides general
guidelines for: (1) what rooms to measure; (2) what time of year to measure;
(3) how to use screening and (4) how to interpret screening measurement
results and conduct confirmatory measurements. In addition, two possible
screening measurement options are presented. If one of these two options is
selected, a detailed protocol for use of the radon measurement device
described can be found in an appendix to this document. The last secctions
provide general information on reducing radon concentrations.

A. Whar Rooms to Measure

Based on available daca, EPA is recommending that measurements be made
in all rooms frequently used on and below cthe ground-level. More research is
being conducted in this area tec determine whether fewer rooms can be tesced.
Frequently used rooms include classrooms, offices, cafecerias, libraries, and
grmnasiums. Areas such as breoom closets and storage closets do not need
testing since they are used infraquencly.

If a school was constructad as an open-plan lavout and does not have
individual classrooms, measurements should be taken every 2,000 square feacC.
EP3 is doing more research in this area. School officials mav want to be
f[lexible and test less fresquently chan every 2,000 square feec in open areas
which are not rouctinelr occupied. When deciding where to test, school

wh
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The results of the screening measurerwents decermine whether and whac
type of additional measurements are needed. If elevated levels of radon are
found after taking a screening measurement, confirmatorv measurements should
be conducrted before anv corrective action is taken. The duration of che
confirmatory measurement depends on the magnitude of the screening measurement
results. (See Section VII) £ elevated levels are found after a confirmacory
measurement is taken, acctions to reduce radon concentrations should be
pursued. (See Section IX for more details.)

D. Screening Measurement QOptions

This section presents information on cwo passive detectors--charcoal
canisters and alpha-track deteccors-- because these are the devices most
commonly available to school officials for conduccing screening measurements.
Other devices are available including electrec-ion-chambers and continuous
monitors. ECPA has issued proctocols for the use of other measurement devices
in the report entitled "Indoor Radon and Decay Product Measurement Proctocols"
(EPA-520-1-89-006). In addition, school officials should contact Stace
Radiacion Concrol Offices or EPA Radiacion Qffices (see Appendix B) for more
information on other devices.

Both the charcoal canisters and alpha track detectors can be used for
conduczing screening measurements. Charcoal canister measurementcs are used to
quickly identify rooms and/or schools that have potential radon problems.
There are two types of charcoal canistars commonly used. One is a two-dav
device and the other is a seven-day device. EPA is recommending that charcoal
caniscer measurements be concucted during the weekend (See Section VI.D.1l).
Therefore, EPA recommends if a school official uses a charcoal canister for a
screening measurement, the two-day device should be used. Charcoal caniscter
measurements provide a "snapsnot" of radon concentrations and are not
reprasentative of annual average radon concencrations. Alpha-track screening
measurements typically are taken for three monchs. An alpha-track detector is
an integrating device and gives a better estimate of the average radon
concentration. Two options for conducting screening measurements in schools
using these devices ars ouclined below. The advantages and disadvantages orf
each option are provided.

1. Charcoal Canister Option

This oprtion involves using a two-day charcoal caniscer during cthe week-
end with the ventilacion svscem operating as it normally does during the
weekday. This would not include normal reductions of the ventilacion syscem
at night., All frequently used schoolrooms on and below the ground-level
should be tested. Measurements snould be made during the coolest season of
the vear, and closed-school condizions (windows and doors shut) snould be
maincained to the degree possible to approximate a worst case situation to
which children and.ceachers are exposed. The appendix provides furzher
informacion on the placemen: of a two-dav charcoal caniscer device.
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ADVANTAGES

] Charcoal caniscers wield cuizk Tesulss. & charccal canister
davice provides a prompc initial indication oI radon
concentrations. The cdevicas are in oiace for two davs. sealed,
ind mailed to a testing litoratd>ry. rfa2sulzs from the Ia2sting
Laboratcry are usually res:iurned i 3 Isw weeks.

a Charcoal canisters are rwlatively inexpensive. Charcoal caniscers
range in price from $10 to $30. 1IZ purchased in larze cuanticies,

~he costT may be as low as $38 per canister. Prices are higher if
zhe costs includa the pliacement of the device bv a professional
contraczTor.

. Closed-Conditions are ceontzoiled on weekands. By measuring racon
sn the weekends. schools' windows and dcors can de kept saut co
naximize the radon potencial.

v aopering w-th chavrcoal :anisterc can be winizi-ed on_ veekends.
Jampering wizh the device affeczs the gqualizy of the zeasurzmant
:nd mav pTidice inmaccurzi2 readings.

DISADVANTAGES

- Twvo-dav _zeasurements nav be affacted Sv ventilaction svezazs. Two-
c.iv measuraments mav railact fluctuations in radon concenirations
causad by changes in the ventilazion svscem operation. Longer
“:sasuramenis are less susceptible to thaese tvpes of changas. (See

Seczion V. A).,

. Two-dav _-:zisuremencs varwv over time., Pzdon cr-cenctrations in
schools c¢.n filucrtuacs dramacic:llv over zime. If Two Z:2asursmencs

ars made in the same schoolroca on different wzekends, :the rzdon
concentration may difler by a I:czor of 2 To 3.

) Charzcoal canicters recuire -romct ana.vsis. Raden attached o the
cnarcoal begins to decay even wnen Che canlster is resealec. Jnce
the radon measuremant Is msis, charcoal canisters must be prompeoly
ragurned to zne laborator. The use of larze numbers of caniscZers
r2quires zarzIul plannin: aveld delavs.

s —wo-dav charcoal canister. mav be affezted bv extreme huniditw an:z
temperature ccenditions. 'wnile most laboraZoriss can compsnsace

for these factors, unusually high or low emperaturas or
humidizies can affect the rasulz, and :he'labora:ory smould be
alarzed of su:h condizwons.

2. A.20a& Tracwk Dez2czor Op:iioan
Inis opticn invo.ves using an &ipha-track ¢ 27 & Thrss-mcnit
ceviod. As wizth zthe charooal canisztar, all frsquently used rooms on arnd 22low

€
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the ground-level should be tested. The measurements should be made in the
winter season or, in warmer climates, the coolest season of the year.
Although closed school conditions are preferable, it is not as crucial as it
is with the charcoal caniscer because the measurements are for longer periods
of time. The advantages and disadvantages of this option are outlined below.

ADVANTAGES

. alpha-track detector provides a better basis for makin
decisions on reducing radon concentrations. Measurements made
with alpha-track detectors versus charcoal canisters give a better
estimate of the average radon concentration. Alpha-track
detectors are better integrating devices than charcoal caniscers
and are not as affected by fluctuating radon levels. The use of
alpha track detectors is advantageous for school officials that
believe they mav be pressured into taking corrective action upon

finding elevated radon levels without conducting confirmatory
measuremencs.

. Alpha-track detectors do not require immediate apalvsis. Unlike
the charcoal canister, no radon decay occurs in the alpne track
detector once the measurement is taken. The time from when the

_radon measurement is completed and when the device is sent to the
laboratory is not as critical and large numbers of detectors can
more easily be handled.

DISADVANTAGES
s Alpha-track detectors cost more than charcoal canisters. They

range in price from $20 to $40, but may be obtained for as low as
$15 each if purchased in large quanticies. Costs will increase if
the detector is professionally placed.

* If tampered with, alpha-track detectors can give fnaccurate
readings. Because an alpha-track deteccor must be used while

school i1s in session, children and adults mighc tamper with the
device.

VII. UNDERSTANDING SCREENING MEASUREMENT RESULTS AND CONDUCTING CONFIRMATORY
MEASUREMENTS

Whecther a screening or a coniirmacory measurement is made, a school
ofiicial must understand how to interpret the measuremeéen: result andé how to
effectively communicace the information. If elevated levels are found che

school ofZicial must decide on what tvpe of confirmatorvy measurements to take.

The screening measurementc does not represant the long-term average radon
level to wnich school children and teachers are exposed. 1f eievated lavels
are found with a screening measuremenc, scnool officials should cake
coniirmatorv measuremencs belore taking permanent steps To reduce tha radon

concencracion.
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Thera are two im-orcant reasons winv E2A recommends that no funds ve
expgended ta reduca racom levels before making conZ Tty or & agnos:-c
measuraments. Firsc, there is alwavs the rossibi agis
mezsurement may be faulzv, due to lazboratory oo ¢l erical arrors. Second,
racon lavels fluccuacrsz so greatliy zhat a singlz: Deasurement (especiaily a —wo-

day measurement) mav be made during an unusuz. feak in the radon
concencration. Making seconc measurament Will beuzzr assess zhe
concentrations to which stucdents are routine.y exposed. Coafirmacory
measurements should be made under weather and venrilation conditions as
similar as possible, and in the szme locations as the original scresning
measurements.

A. Inrterpvre=inz Two-dav Screeninz Measurermert Results

sun

The following recommendations are arized in rigars 1.

s 1f the vesulzz of -day screening Deasurements are graacer than
abouz 20 pli/L. comilirmatory tascs stould be conducted urde
weacher and vanti_:tion corciticns :c cizi’-- a5 sossibls o the
original screening zests. Detectcrs should be placed in the sazs
locations and ventilacion condition. should also be similar.
Confirxactory tz:izs should %e conduczad over a two-dav zo = Zour-
wveek ceriod. Tl.: storzer zzasursmen: period of two Zavs or one
week should be .sed wnen In: resul: > the screening measuraTanc
is extreme.v e.:vatad, Ior examplz, wnen LI is greactar than iboul
100 pCi/L.

L. Two-:av, _weekond confirmacorr test - Mazasuraments shou-d
begin anc end at the same time as che original screening
Teasuremencs.

if. One-veel cc-fizmatorw test - Thera are several zethods that
can %2e used It measure over a one-week period. These
incizxcde lonz::-term charcoal nisters (l.2. seven-dav
diff.sion ¢ . :cier), continuous radon monitors, and electret-
ior-chambe~s. (Refer to tne EP4& re-ort "Indoor Radon and
Decsv Produ:z Measuremenc Prozocois  Z2a-520-1-89-0065.
.leasursment. »ver a wiek's Zize will vield inforamazion adou:
radcn lavels quring occugled as wel.l &5 unoccupizd
conc.tions.

{1i. Four-weel confirnatorv ctest - 3027 elecirat-ion-chambers and
stcrc-term alona-track detecctors can be usad To measura cver
a one-mcnch ;eriou (Relar to E?“ T2oovt ”Irdoo* Raden
Tacav ?roduct Mez:iurement Protocois” EPA-320-1-39-00%
Measuremencs over [~Te QOLCh xil; vie.d lnZormaction aboutl
radon levels & severzl weexs durinmg beoth cacupied and
uncccupled condizicns.

L0
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s I1f the results of two-day screening tests are between 4 and 20
pCi/L, confirmatory cests should be made to ensure that levels are
high enough to warrant permanent corrective action. Confirmacory
tests should be conducted over at least a nine-month school year,
or over 12 months if the school is used year round. There are two
options for measursment methods that can be used over this cime
period: long-term electrat-ion-chambers or year-long alpha-track
detecrtors. (Refer to EPA report "Indoor Radon Decay Product
Measurement Protocols” EPA-320-1-89-006).

a If the results of a two-day screening test are less than 4 pCi/L,
school officials need to consider on a case-by-case basis whether
furcher measurements should be made. As mentioned previously,
when using a two-day screening test, average radon concentrations
can vary by a factor of 2 to 3 over time. Therefore, school
officials need to consider this variability when making decisions
on whether further measurements should be made. In some schools
wnere EPA has done work on reducing radon concentrations, EPA has
been successful &t reducing levels to below 4 pCi/L. This is
dependent on the schools construccion and HVAC system, the source
of the radon problem and the radon concentration iniciallv. This
is based on limited data and more research in this area is being
zonducted. School officials should recognize that there is scill
a health risk associated with a lifetime exposure of 4 pCi/L and
that Congress has set a national goal for indoor radoen
concencrations of outdoor ambient levels (0.2 to 0.7 pCi/L). If
screening test results are below & pCi/L, long term average levels
are probablv also below &4 pCi/L.

B. Interpreting Three-nonth Screening Measurement Results

As discussed previously, a three-month screening measurement provides a
better esctimate of the long-term average radon levels in a school room than
does a 2-day screening measurement. However, as with all measurements, EPA
advises that some addicional tescting, eicher in the form of counfirmatory or
diagnostic measurements, be made befores permanent corrective action is taken.
The following recommendations are also summarized in Figure 2.

. If che results of three-month screening measurements are greater
cthan 20 pCi/L, EPA recommends that school officials begin
investigating possible racdon entrv points by conducting diagnesctic
measurements (see Section VIII). Diasgnostic measurements will
help school officials understand the discribution of radon levels
throughou:z the school. Actions to reduce elevared radon

concentcracions snould be conducted within the time frames ouzlined
in Table 1.
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FIGURZ 1

Serezning Measursmant Cuicdanca:
Twe-Dav, Weekend Measurzment Opticn
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FIGURE 2

Screening Measurement Guidanca:
Three-Month, Winter Measurement Option

Make screening measurements in 100% of frequently used greund and
casement floor rcoms during coolest months.

No, screening
resuit is
>20pCi/L

Is result
between
4and 20
pCi/L?

each room,
is result
<4 pCi/L?

Leve! is low:
make case-by-case
decisions on the
need for further
measurements.
{Sea Sec. VILA2)

A Yes N

Make long-term
centirmatory
measurements
lasting 12 months,
ot 9 months if the school
is not used year-round.

(See Sec. VIL.A2) J i

Are
confirmatory
test rasuits

24 pCi/L?

No

Y

Ciagnese racen
iy TS
ang rmitigate
cathin tne xme framss
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canie
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TABLE 1

RECOMMENDED TIMEFRAMES rOR REMEDIAL ACTION

If che results of confirmatory
measurements are:

Greater than aboucr 20 pCi/L

Greater than about 4 pCi/L, but less
than about 20 pCi/L

Less than about &4 pCi/L

COPIED AT GOVERNMERT EXPENSE

The recommended timeframe for taking

action to permanently reduce radon
levels is:

Wichin several weeks. The urgency of
remedial action increases if levels
are greater than 100 pCi/L and

school officials should consult with

state or local health radiacion
protection cfficials to determine iZ
temporary relocation is appropriace
until the levels can be reduced.

Wichin several months.

The neec for corrective acrion musc
be assessed on a case-by-case basis.
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f a confirmactory measureaent is less than 4 pCil, ., scheol
fficials should consider on a case-bv-case basis wnether ac=ion
o reduce rador :oncencrations below & pCi/L should be =aken.
Sc-ool oc:;c"'s shculd recognize that theraz is stiil s &
r.': associatad wizh a Lifetize excosurs of 4 pCL/L and -t

Cc irazs ~as sat a national goal for indoor radenm comcent <t.ons
0 ~sutioor ambient levels (0.2 ©o 0.7 pCi/L). 3:ihool offi. :_s
soould comsulc wiczh gualified concracrors o determine the
feasibility and cost associated with reducing levels below &
pCi/L. School officials can contacc their State 2adi:tion Control
Cffice (see Appendix 3) for a listing of qualified raco
concracsars.

IX. REDUCING RADON CCNCENTRATC

IZ confirmatory measuresen indicate a need for radon raduction, school
£ficia’ls shoul: wotii in i on with an experisnced radon mitization
concractor to < 2gncie € prob.za and determine which amitization sprions acs
zasible. Schsol oiffizials can conctact their Stace Radiation Contzol Office
(see izpendix . for a listing of qualified radon =micigation contractors

Dizgnoscics bSegins with a visuzl inspection to idencify possible radom
encry rouces. £ossible areas of racon entry include joints between
foundations, uzi.ity openings ia Ioundations, wsll-to-flcer joints, and
svposed earth L7 "3semants. SnorI-t:s 1 radon messuremenci, Such &s grad
seoples or char cal cznistar measur2zents, mav be zade near such locaticns o
nelp assess whe.2 DesI o Degin correccive actions.

3ecause scnool design, :ans:ruc:ic: and operation patterns vary
considerablv., iz is ncc possibie Zo racoxmmend "standard" ccrrecziva aczions
tnat aptiy to all schools. Costs for
specific and will cercend on The initia

adon reduction wili zlso De school
radon lewrl, the euzent oif :ne radon
problen in the school, che school desizn, consctruction and operation of tha
HYAC svstem and the abilizy of school perscnnel :: participate in che
ifagrosis and aitigacicn o tn2 radonm probiem. 1. some cases, mzintanance
Jersonnel mav be able to inscail radon racduction svstems with the guidince of
in experilencacd radon miIigatizn contTacIor.

bt

9]

In inizial ressearch efiorTs. I2X medifled zitizazion cathnliues proven
successZul in residemctial nousing ang installad chem in a numder of schools.
The apalic=bili‘v of nese mitigacion zpproaches zZo other schools wil. derend
on the unigue charac:s 's:ics of 2acn school. The radon recducziom tzarnicues
stuadied in these inizial scheols ifncluds:

o

. insta_lation 07 3 zu:z-siab suctcion t te a lower alir
prescsaare beneath tr: s5:ab so rhat alir flows autr of the school

ratner thoo in Throuzn the craciz and mapeninzs in -he foundaction
and rloor. =Resuits inmdiczte thz: sup-:.3D0 suction Ls much mors2
b ' i : s ¢ ~zd goone urdar zhae slzb.  Scoools

the s.ib or schools with manv internac
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ASPENDIX A:

PEOTOCOLS FOR USING Tw-Q RADON MEASUREMINT DEVICES
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walls may require an alternative approach or a larger number of
suction points.

When possible, installation of a sub-slab suction systenm snould
always be accompanied bv sealing of radon entry routas. Sealing
will increase the effecciveness of the svstem and also reduce the
energy costs assoclated with operation of a sub-slab suction
system.

Adjustment of the air handling svstems to maintain a positive air
pressure in the school to discourage the {nflow of radom. This
technique, referred to as pressurizationm, can be an effective
temporary means of reducing radon levels depending on HVAC systam
design. Whether such a technique is a feasible long-term solution
depends upon factors such as the proper operation of the system oy

maintenance personnel, changes to the outside environmental
conditions and any additional maintenance costs and energy
penalties associated with the changes in the operation of cthe HVAC

system.

M Sealing openings and cracks {n contact with the soil

to reduce

radon entzy. Sealing alone has been only marginally
reducing radon levels, particularly when the initial
are high.

A major research program is underwav to develop technology
elevated radon levels in schools. Guidance on reccmmended radon

affsctive in
radon levels

to reduce
reduczion

actions will be pubiished as soon as possible. Preliminary results indicacs
that many school reduction programs will be relatively scraight forward.

Ochers, however, may require more complex solutions.
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PROTOCOL FOR USING TwC-DaY CHARCOAL CANISTERS TO MEASURE
INDQOR RADON CONCENTRATION

PURPOSE

This protocol provides guidance for using an activaced charcoal device
to obtain accurate and reproducible screening measurements of indoor radon
concentrations. This protocol describes, in general terms, the placement of
charcoal canisters, selection of location for measurement, retrieval of the
charcoal device, and required documentacion.

Activated charcoal devices are passive devices that do not need power to
funcecion. The passive nature of the activated charcoal allows continual
adsorption and desorption of radon. The adsorbed radon undergoes radiocactive
decay during the measurement period. The technique does not uniformly
integrate radon concentrations during the exposure period and, therefore,
represents a short-term screening measurement.

The charcoal canister commonly used consists of a circular container
2 1/2 to &4 inches in diameter. It is approximately 1 inch deep, filled with
0.9 to 3.5 ounces of activated charcoal. One side of the container is fitted
with a screen that keeps the charcoal in, but allows air to diffuse into the
charcoal. The canister is pre-sealed with a cover until it is ready to be
deployed.

To iniciace the measurement, the cover is removed to allow air to
diffuse inco the cnarcoal bed. Radon in the air will be adsorbed onto the
charcoal and will subsequently decay, depositing decay products in the
charcoal. At the end of the measurement period, the canister is resealed with
che cover and recturned to a laboractory for analysis. Specific directions are
usually supplied with the devices.

EQUIPMENT

Activated charcoal devices made specifically for ambient radon
monictoring can be obtained from commercial suppliers. To obzain up-to-date
information on available firms, school officials should contacc their State
Radiation Control Office or their EPA Regional Radiation office (see Appendix
B). Only agencies which are state cerctified or aporoved bv EPA should be
used.

The following equipment is required to perform charcoal caniscar
measurements in eacnh schoolroom: )

. Charcoal decector(s) sealed with a proteczive cover.

. An instruction sheet for the individual rlacing the caniscer
(i.e., school facilicyr personnel) and. I sernt bv mall., a snippirg
container and a mailing lebel for rezurning the csnister(s) o tne

analytical laooracoryv.
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s Charcoal caniscters should be placed in schoolrocms as soon as
possible afrar chey are purchased. They should remain tighzly
sealed until chey are placed.

LOCATION SELECTION

The following critsria should be applied to select the location of a
canister wicthin an individual schoolroom.

. Select a position where the canister will not be disturbed during
the measurement period.

n The caniscer should be in open air that people breathe, e.g. not
in a drawer or closect.
. The caniszer should be placed flat on a shelf or table at leasz 20

inches above floor level with cthe detector's top face at least &4
inches from other objects.

. The caniscar should not be placed near drafcs caused by HVAC
vents, or windows and doors. Avoid locations near excessive heatc
or in direcz, strong sunlight, and areas of high humidicy.

. The caniszer should noc be placed close to the outside walls of
the schoolroom.

. In gymnasiums or schools designed with the open-room conceot,
charcoal canisters should be placed every 2,000 square feec.

Remove the protective cover from the canister to begin the measurement.
Save the cover and tane to reseal the caniscer at the end of the measurement.
(A handy wav for saving che cover and tape is to place the lid on the boctonm
of the canisczer and hoid it in place with the tape). Inspect the canister to
see that it has not bean damaged during handling and snipping. It should be
incacc, with no charcocal leaking. Place the caniscter with the open side up.
Do not allow anvthing to impede air flow around the canister.

Accuracely f£ill in the information called for on the data form on the
caniscer. Record the canister serial number in a log book along wich a
descriprion of wnere the caniscer was placed in the school and the room. The
person responsible for placing the charcoal caniscer should maintain the log
book. ’

RETRIEVAL QF DETECTORS

The canisters should be devloved for a two-davy measurement period. In
scnools, a two-day measur:ment should take place on a weskand.

-
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s Datz colleczion .og.

Tha caniscar should nc: be depioved if the individual who peri:zrms :the
rast will not ce abie =2 ccu- iate the zeasurezeni bv che time seleczzd for
closing the canister end re' :Ining it o the latsratory.

MEASURZIMENT CRITIZTA

eI S o LA

The following conditions should exist during a measuremer- jperiod to
ansure that -~e conditions are as stz:dardized as possible.

. Tre measursment snould be delaved Lf the school is
undergoing,/planning remodeling, changing the heating, vencilacing,
and air conzitioning (HVAC) system, or making other modificacions
that might irniluencs the radon concentration during the
xeasuremenc ceriod.

" Ty a reas nable exzent. -te school should bz closed, wiz. all
~incdows eni extermal covzsz shut (eucept for normal enczry and exiz)
Zor at lez:tc 12 hours zrior to and during the mezsuramenz periocd.
Normal "erzzw and exit" incluczss briel openings and closings of
doors. An ovening to the out:ide snsuld noc be lerf:t .open for
more than a few minuces.

. wiile furnaces, exnausz Izms, :entral HVAC swsctems may bs operzvad
r:gmalle, svstems such a5 wincdow fans should not be operated for
at least 1lI hours prior <o and during the measurement periocd.

. The measurzzent should ot be conductes L{f maior waather or
barometric changes are expeczad, or wnen storas wita high winds
arae predic:ad during tne¢ Teasurement pericd. Weather pradictioerns
om local news stations z :rallwv provide sulZficient infcrzmazicr <o

z.low satisiving this con _zion.

[

v Schools should measurs curing tae weekend hours so that closad-
cor:itions czin be more easilv satisfied. Mezsursments during
these hours 1l also nininize cthe possibilities of =hildren

incerfering wich the charzoal canistars. Ventilacion sy:zzems
scould not be shut down :. operated at a reduced rate (i.=., no
nizhc-cime Tsduc:ilons) d..ing ths 2ekend when <1 Teasul-2ant is
nac2

. Canisters can b2 placed on Fridav aftermoon or Sazurdav morning
and cclleczad on the Mond:” morning (-:zher caan Sundav afternoon)
witheout acverselv affscti g the feadings

“.ne during the coidsst menths ol the vear,
aIhg Tthaz the radon concanirations will be
schcol due te lz:k of opern wincows.

COPIED AT GOVERNMENT EXPENSE '



AC zh2 and c¢f th: measuramenc, T2 canist:z shouid De inscec:z. it far o
daviacion from the ccandizionz describzd in the log booxk at the tiz: =2
2 notad Tne canister should Se :iz=ziv

Zaplovmenz. All changes sncuid 5
casealed using the original »ro

ible for ths recrieval of the cianister sncel and e
0T as soon as t-ssible. prefarabliy the dar ¢

aturned several :avs later wav sroduce inval. resul:z
2 the sassage I time.

It is imcsrzanc thet informarion abour the measurement t2 racorded

ina
serzarent log. Tals information inciudes:

s The date and tize of thz2 start and sctop of the measurszsnc.

' Wnecher clcsed-scrhool conditions, as previously speciiied, ars
satisiied.

. Tae emact ocation of the instruzent <rawn on a diazzam 21 che
schcol anc scnoolrzoom I possibliaz,

2 Serizl nuzper of the canister and a code nucber or description

tnat uniquely icernziiies duildingz, room, and sampling position.

s Other easil gathered information that may be usef:l inclucing the
=vpe of s:incol (Ll.e., coazpartamentalizes. open-class room), T
tvpe ol neating svwstezm. and the exlisctance of basemant or cIrawl
spaca.
. General operating corditions for HVAC charactariscics (e.g., Tun
zonzinuously, shut desm on weekends).
DUALITT SSSURANCE ST TCEDOURES
To zinimize uncerzainty in the rzsults 3nd snsurz that geasuracTends aro:
a3 accuraz:z as possiblz. any scrool undertaking rador measurements snouid
Zollow qua.ity assuranca (QA) proceduras. The two quaiity assurance proceduras
“hat the ::nool adminis-zator needs t©o be concerned about are duplicatss and
2ntral dezeczor.. rese Ta2vrms ar2 deIl-ned kalow alonz wWith & suigfzsctad
crocedure I9T ca-. ing out & U program. Mor: technica: informati:iz on QA for
chzrcoal canisters zin be found in "Indcor Radon ané Racdon Decayv Troduct
Mezsuremenz 2rotocoLs.,” USzZPa (E2A/S20-23-0C%).

)

Dupiri:iazes are sizz2 by side Z
Th2 measurement Takan Iin a scncol. z a2
szzond measurament csvice neut o
TIESUTEmeTIs snousd 22 Zonma2 wizhoe T3
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placed or 30, whichever is smaller. For instance, if the school official, (or
individuals responsible for placing the measurement devices) place dectectors
in 100 rooms in a school, 10 (i.e., 10 percent) of these rooms should have two
detectors placed side-by-side as duplicates for a teoctal of 110 decectors. The
duplicate and the original detector should be treated identically in every
respect. '

They snould be shipped, stored, opened, installed, removed, and
processed together and not identified as duplicates to the processing
laboracory. Data from duplicate detectors snould agree to within ten percent,
on average, for radon concenctrations of 4 pCi/L or greater. Consistent
failure in duplicate agreement indicates an error in the measurement process
that should be investigated.

CONTROL DETECTORS

Control detectors are used to monitor whether there is a problem during
shipping, storage or processing of the detectors which would cause an error in
the measurement. Control detectors are kept in their original package without
being opened and then returned to the laboratory with the exposed measurezent
devices. Control detectors should be opened, immediazely ressealed for the
remainder of the exposure period, and then returned co the laboratery with the
exposed measurement devices. The purpose of opening the package is to make it
indistinguishable from the exposed detectors so that laboratory workers will
not know that the detector is a control. The number of control devices used
snould be five percent of the detectors deploved or 25, whichever is smaller.
For instance, if the school official (or individual responsible for placing
the measurement device) places 100 dececrtors, 5 decectors should be handled
and shipped using the same procedures that are used for the other detectors,
except that the control detectors should be left in their original packages
and not exposed. The results of the control detector should be monitored
closely to see if the measurement devices were affected by the shipping,
storage or processing. If the analysis laboratory reports values for these
control detectors greater than about 1 pCi/L, school officials should contacc
the analysis laboratory and request an explanaction.

COPIED AT GOVERNMENT EXPENSE



PEOTCCCL rOR USING ALZREA TRACK LCETZCTIORS
TO MIASUZE INDOOR RALOM CONCZNTRATION

JANEACIA N

This protzesl provides guidance for using alpha-ctrack detactors (ATD) to
ottzin accurata and repreduzible mezsurecents ci indoor radoen concentraiions.

T.is procecure dascribes tne placement of the ATD, measurexent crizaeria,
~ocacion seiection for zeasurement, ratrieval of the ATD, and documentation
requirements.

An ATD is a small piece of plastic or film enclosed in a comzainer with
a filter-coveraed openinz. Radon diffuses througn the filczr into the
conzainer and alpha pact;:les emittad by the radon decay and ics produc:s
strike the decector and T-2duce submicroscopic damags callad alpha zracks. At
the end of the measurezer : perlod, tha detactors are recurned o a laporsctorw.
Plastic dazeczors are p.-:ed in a caustic solution that accentuates che alphna
tracks so tn2v can be ccnmtad using a microscore or an aucromated counting
svstenm.

ZQUIMENT

ATDs ire avallabl: Izom comzercial suppllers. These suppliers offasr
contract services in wnich they provide the dectector and subsequent dats

reacdout anc reporting for : fee. A list of firms cthat currencly sell chis
davice is availacle from  zte Radiation Concrcl offices and regional £7a
Regional Ezdiazlon office: 7see Apperdix B). Crnly agsncies which are s:tate

cerzified sr spproved by the EPA should be used.

The followirg equiczent is nzeded z: use ATDs to measure radon in a

school.

» An ATD in an indivicdual, sezlec :centainer, such as an ailuminized
plastic bag to prevanc exiraneous exposure belore deploymen:

. A means to atzaicn the ATD o izs =zeasurszent location if it is to
te hung from tha wall or cziling

s an instruction sheet for :me individual wno will pizce ne ATD
anc. if iz is r2 be mail:Z. a :z-.pping conctainer 3nZ a precaid
zailing labei I27 rezturnming th: deTicIor o the iabevacory.

. Ssme means (suct as zape) will be rezcded at the time of retrieval
to reseal the cezector prior to returning it o the supplier for
analvsis.

. Data coileczion log

COP1ED AT GOVERNMENT EXPENSE
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MEASUREMENT CRITERIA

Certain conditions should exist in the 3chool during the measurement
period to standardize the measurement conditions as much as possible.

] The measurement should be delayed if the school, is undergoing o:
planning remodeling, changing its heating, vencilation and air
conditioning (HVAC) system, or making other modifications that
might influence the radon concentrations during the testing
period.

. To a reasonable extent, the schoolroom, as well as the individual
rooms, should be closed, with all windows and doors closed (excepc
for normal entry and exit) during the measurement period,.

However, a few days with the windows open will not seriously
jeopardize the result of a three-month measurement. ATD
measurements should be conducted during the colder montchs.

. In warm climates, the scandardized conditions are satisfied by cthe
criteria listed above. Air conditioning systems chat recvcle
interior air can be operated.

. Central heacing and vencilation svstems should be operaced

continuously during the measurement periods. This includes
exhaust fans.

PTACEMENT OF THE ATD

ATDs should be placed in the school as soon as possible after they are
received. School cfficials should not order more AIDs than they can

reasonably expect to install within a few months to ainimize chances of
measurement error.

LOCATION SEILECTION

The following criteria should be applied to selactz the
location of the dectector within a room.

» A position must be seleczed where the ATD will not be disturbed
during the measurement period. In addizion, children should ke
educated as to the purpose of the device and the importance of not
interfering with the measuremenc. :

. The dectector should be in the open air that the occupants br:

a
(at least 20 inches azove the floor arnd ac lsasc 4 irnches frcn
other objeccs).

COPIED AT GOVERNMENT EXPENSE



' Tae datecczor shou.: not De placed near Zrzits caused by HVAC
svstams, windows, coors, etc. Avaoid lccations near excessive
heat, such as raclztors and oaseccard heazars.

» Jetactors should -~ot be p.rzed closze To T : out:zide walls oI the
schoolroom.
a In areas such as Iimnasius. or wners2 a school has oven clazsroots

)

~7Ds snould be piacad at laast everw 2,00C square feecr.

Frequeacly it is convenient to sustenc <cecz2ctors from the ceilings or
walls. Thewv should be positioned at least 3 inches below the ceiling. The
location should be coordinaced wizh the teacher to be certain it is accaotable
Zor the measurement period.

The measurement begins when the ptcce::ive cover or bueg is removed. Cut
cme edge oI :tne bag or rezove the ccvar so that iz can De resused o reseal the
dezector at :ne end of the exposure pariod. Inspz2ctc the datector to =zake sure
ame
i

iz is inzzcz and ~as not T2om damage . in shiipme or hzndliz

Fill in zhe : c:d with the dac2zzor. Also, record the
dezactor .:rial nmumber inm a log boox ilong with a descripcion of the lec-ationm
of the schzc:l rooo (i.s., the room n.=ber’ and also the locztion of the
detector tne room In winich the detzctor was placad. If it is necesszry to
relocate - dete<tor during the expcsure pericd, noce thiz informatisn in the
log book. a_ong w.th the czte it was -zlocatzz. Incividuals responsidle Zor
the placzzer: of =tne deteczor (i.2., school Ilzciliziz: perscnnel) should

maintain th: log sooks.

RETRIEVAL CF DETZITCRS

At the enc of the measurezsnt reriod.
-

fe detecrz:z shouid be insgectead
zz2 or deritaticn IIcz zhe 2d 1
1 =1

z
concitions entar in :ma2 log bhook whnen :the
s

thy
® O
[
Q.
P\

detecczor was placed. All :hang2s shoulz be noted Iin tne lLog beok. Entar the
cate of ramoval on the dazz fora provized wizh the dezactor ani In cthe log
book. PReseal the detectc: using the proctaeczIive cover or bag with the correc:
serial numb:r for that fazactor or with ths cover originally proviced. I 2
2ag 13 used. the open ecge of the baz is folded several times and resealed
<ith tape 1Z Zhe bag covar has been destroved or misclaced, the decector
snould be wraprc:4 in sevev:l lavers o alumines foil and taved snuc.  alfter
secTieval 42T2CIOIS SZOU_. e relurred as soo as possidle To the
analwcicail laboratory Ior foocessing.

TUMENTATION \

It is imporzan: tnat enouzh ini.rmactico about the measurement is

z:zorded In & TE&IMATEnI _C3 SO INRAT caia Inmterpretacions and compariscens <an
5= nade Infovrmazion tna: should be rzcorced includ:zs:
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. Wnether closed condicions, as previously specified, are sacisfied.

] The exact locaction of the ATD(s) including a diagram of the
schoolroom and school.

v Serial number and manufacturer of the datector along with a code
number that uniquely identifies building, room and sampling
position.

: Other easily gathered information that mayv be useful: the type of

school (i.e., compartmentalized, or open-room), type of heating
system, and the existence of crawlspace and/or basements.

) General operating procedures for heating, ventilation, and air-
conditioning characteristics (HVAC) (e.g., run continuously, shut

down on weekends).

QUALITY ASSURANCE PROCEDURES

To minimize uncertainties in the results and ensure that measurements
follow quality assurance (QA) procedures. The two quality assurance aspects
that the school official needs to be concerned about are duplicates and
control dectectors. In the following paragraphs, these terms are defined and a
procedure is given for carrying out a QA program. More technical information
on QA for ATDs can be found in “"Indoor Radon and Radon Decay Producc
Measurement Proctocols,'" USEPA (EPA/S520-86-006).

DUPLICATES

Duplicates are side by side measurements that analvze the precision of
the measurements taken in a school. A duplicate measurement involves putting
a second measurement device next to the original decector. Side-by-side
measurements snould be made with eicher 10 percent of the number of detectors
placed or 50, whichever is smaller. For instance, if the individual
responsible for placing the measurement devices places detectors in 100 roons
in a school, 10 (i.e., 10 percent) of these rooms should have two detectors
placed side bv side as duplicates, for a total of 110 decectors. The
duplicate and original detectors should be treated identicallv in every
respect.

They should be shipped, sctored, opened, installed, removed and processed
together and not identified as duplicates to the processing laboratory. Daca
from duplicate detecctors should agree to within 20 percent, on average, at
radon concenctrations of 4 pCi/L or greater. Consistenc failure in duplicacte
agreemenc would indicate an error in the measursmenc process that should be
investigated.



CONTZCL DETECTIORS

Control Zdectectors ars used to monitor whether therz is a
proolem during stipping, storags, or processing of the catectors wnich would
vieid an inaccuraze Deasurement. Control decactors shou.d be opered.
immediately rassealed for the remainder of the exposure geriod, and :then
razurned Zo e laboractory with the exposed measurerment deviczs. The purpose
cZ openin: the package is te zmske it indistinguishable from the exposed
deteczors so that laboractory workers will not know that the deteactor is a
control. The nuzper of controli dectectors usad should be five percent of the
decectors deplovad or 25 whichever is smaller. F¥:r instance, 1I the
individual -esconsible for placing the measuramen:t device) places 350
decractors, 3 detactors should be handled and shipped using the same procecdures
that are used fer the other detectors except that the control dstaciors should
be left in cheilr original package and not exrosed. Information about che
conzrol decectors should e recorded in the logpook. The results of the
control dztector snould -: monitored closely o ses if tlhe measursment devices
were affec-zd by the shi-zing, storagzs, or processing. If the analvsis
laboratorv reports values Zor these control devices greater than abecut G 1
pCi/L for a l2-menth measurement or 0.5 2Ci/L for a 2-month measurszzent,
school ofZicials should contactc the analysis laboratozry and request an
explanati-n.

e
£
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- COMMENTS ON BILL NO. 1127

This Bill proposes to establish a task force comprised of four (4) Director's
or designee's of Guam Environmental Préteét1on Agency, Education, Public
Health and Social Services, and Public Works: and includes five (5)
specialists as selected by abovementioned four (4) task force members. The
purpose of this task force is 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. Section 5 of the Bill

appropriates the sum of $500,000 to fund radon testing and mitigation.

The fiscal impact of this Bill cannot be assessed due to insufficient
information. However, information received from the Guam Environmental
Protection Agency offered possible alternatives either through the hiring of
an independent contractor or by utilizing government personnel in order to
satisfy the intent of the Bill. In either case, funding will be required and
to an extent will be provided by the appropriation contained in the Bill.

However, it should be noted that the fiscal impact is incalculable at this

time since no specific plan bas been developed to address radon contamination.

[t should alsc be noted that the funding source to fund the proposed project

was not identified.

)
% MICHAEL 7 REIDY
\
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Introduced by:

R i
AN ACT TO ESTABLISH A TASK O 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.

JEC 23 '89

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM:

Section 1. There is hereby established a Radon Testing and
Mitigation Task Force to be composed as follows:

1. The Director of Guam Environmental Protection Agency
or his designee.

2. The Director of Education or her designee.

3. The Director of Public Health and Social Services or
her designee.

4. The Director of Public Works or his designee.

5. Specialists selected by the above four persons who
have the necessary expertise to conduct the testing
and assist in determining the measures to mitigate
the radon contamination. Such specialists not to
exceed five (5) persons.

Section 2. The "Task Force" shall be aware and take advantage
of any federal programs which provide assistance.

Section 3. Not later than six months after the date of the enactment
of this statute, the "Task Force" shall establish a program to test sample
the Guam Schools. The testing shall be completed not later than one
year after the date of this enactment.

Section 4. The "Task Force " shall after completion of the necessary
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testing prepare a report with recommendations for correcting contamination
problems and submit the report to the Governor with information copy
to the Legislature. This report shall be done in an expeditious manner
and in no case later than six months after completing the testing.

Section 5. The sum of five hundred thousand dollars ($500,000) is
hereby appropriated for funding this Radon Testing and Mitigation
Task Force.
iy
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