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Health and Environmental Database Review and Evaluation 
for Maine’s Environmental Public Health 

Tracking Network Project:  
Report on Maine’s Radon Database   

  
Findings for Maine’s radon database were primarily based on an extensive in-person interview 
with Mr. Robert Stillwell, Radon/Indoor Air Quality (IAQ) Coordinator, Maine Department of 
Human Services, Bureau of Health, Division of Health Engineering, Radiation Control Program, 
Radon/IAQ Section (see Table 5 and Figure 5). Additional information was drawn from the 
online and hard copy documents cited in Table 5 and included in Appendices 5.1-5.5. 
 
Database Goals. The radon database is used to track levels of radon in air and water in Maine 
households.  The Radon Registration Act was enacted in 1989 to establish radon testing 
requirements, radon tester, laboratory and mitigator registration requirements, and reporting 
requirements (see Appendix 5.1).  It was at this point that work began to develop a database to 
house data necessary to support these new regulations.  Maine’s radon database was fully 
functional and implemented in 1993.  It houses air and water radon testing data, mitigation data 
and registration data.  It is also used to determine how much radon testing is being conducted, 
identify radon problems and manage the mitigation and follow-up process.  The database houses 
data and manages the registration process for all certified radon testers, labs, and mitigators.  In 
keeping with the purpose of the database, the data are organized into 4 separate data files as 
follows: radon air testing data, radon water testing data, radon air/water mitigation data and 
registration data.  The radon database is a dbase3+ system that resides on the network server 
located within the Division of Health Engineering, and is administered and managed by 
Radiation Control Program/Radon and Indoor Air Quality staff.  The Radiation Control Program 
has been federally funded through an Environmental Protection Agency (EPA) grant for the past 
13 years.  The one–year grant period runs from July 1st through June 30th.  The grant funds 2 full-
time staff positions, and all related non-personnel resources.  In addition, certified testers, labs 
and mitigators are required to pay annual registration fees (see Appendix 5.2).  These fees are 
specifically used to manage and maintain the registration process.   
 
Coverage and Data Elements.  The radon database is a statewide database used to house air and 
water radon testing data for households across Maine.  It is estimated that 95% of all the 
households in Maine that have had a water or air radon test are included in this database.  In 
addition, approximately 99% of those tests are conducted as part of a real estate transaction, 
while the remainder of the radon testing is initiated by a concerned homeowner.  It is important 
to note that the database houses air and water radon testing data associated with a household.  It 
does not identify or track individuals exposed to high radon levels and it is not linked to any data 
that measures health outcomes associated with high radon levels.  There are three primary 
reporting sources providing the radon data to the Radiation Control Program – these are state 
certified testers (approximately 60), certified laboratories (approximately 20) and certified 
mitigators (approximately 20).  The registration period for these testers, laboratories and 
mitigators is October 1st through September 30th and they must be recertified each year based 
on designated criteria (see Appendix 5.2).  Minimal fluctuations occur in the number of radon 
data reporters and most changes are due to businesses opening or closing, or not meeting 
certification requirements. 
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The data elements in the radon database include:  
a) Testing data (i.e. company contact information, registration #, type of test, zip code, and 

lab sample ID);  
b) Lab data (i.e. company contact information, registration #, type of test, zip code, lab 

sample ID, test result and floor);  
c) Mitigation data (i.e. company contact information, registration #, type of mitigation, zip 

code, classification type.); and  
d) Registration data (i.e. company contact information, registration #, type of registration, 

date, status, monthly report tracking, enforcement notes, general notes and comments).   
 
It is important to note that the smallest geographic unit in the database is zip code.  This 
limitation occurs due to a lack of data provided by the testers and the labs.  Steps may be taken in 
the future to expand state required data elements.   
 
Data Flow. Figure 5 depicts the process by which information flows into and out of the radon 
database.  All certified testers complete the State of Maine Reporting Form for Radon 
Testers/Laboratories that includes data for zip code and lab sample ID for all tests conducted in 
the previous month (see Appendix 5.3).  Separate forms must be used to submit the air and water 
data, and forms must be submitted by the 15th of the following month.  All certified laboratories 
complete the same State of Maine Reporting Form for Radon Testers/Laboratories with data 
including zip code, lab sample #, result and floor for all radon tests analyzed in the previous 
month.  Once again, they are asked to use a separate form for the air and water test result data, 
and to submit the results by the 15th of the following month.  Certified mitigators are also 
required to submit monthly data on all mitigation activities using the State of Maine Reporting 
Form for Radon Mitigators (see Appendix 5.4).  They must include the zip code and type of 
mitigation action they implemented.  They are also required to submit this information by the 
15th of the month following the mitigation activities.  It is estimated that approximately 80% of 
certified testers, labs and mitigators submit their data in a timely manner, while 10% submit 
reports after prompting from Radiation Control Program staff and 10% do not comply with 
reporting requirements.  Certification may be taken away should failure to comply with reporting 
requirements be an on-going problem. The data are typically received via fax or regular mail, 
and occasionally received electronically.  Data are entered into the radon database through 
manual data entry directly from the hard copy data reports.   
 
The hard copy data reports are reviewed within one week of receiving them from the testers and 
labs.  If there are elevated radon results (>4 pCi/l for air radon and >20,000 pCi/l for water 
radon), a letter is sent to the homeowner informing them of the high test result and making 
recommendations for mitigation.  There are several options for mitigation with the most common 
option being the subslab suction.  Pipes are inserted through the floor slab into the crushed rock 
or soil and run through the house and out the roof.  This works to draw out the radon gas and 
release it outdoors. It is the reponsibility of the homeowner to take action to correct the problem 
by using a certified mitigator.  Often times, a real estate transaction will be contingent on 
mitigation.  Post-mitigation testing is initiated within 1 to 30 days following the mitigation.  The 
mitigator does not report the mitigation confirmation and results until the post-mitigation test is 
complete.  Follow-up testing is recommended every 2 years after mitigation. 
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The data collection process has not changed since the database was implemented in 1993.  There 
have however, been two changes in the data elements collected – an input field to indicate 
whether the source of the testing was a lab or inspector was added to the database, and a field in 
the registration data file was added to indicate whether the company is currently registered.  All 
codes and classifications have remained the same.  A data and research review by Dr. Andrew 
Smith, Director of the Bureau’s Environmental Toxicology Program, is currently planned to 
determine if the current ‘safe level’ of radon in water (set in 1978 at 20,000 pCi/l) needs to be 
lowered.  The Radiation Control Program uses the radon database to generate annual reports on 
testing rates, measures of water and air radon levels and mitigation activities.  Data regarding 
registration activities are also generated from the database. 
 
Data Management.  The radon data undergo several rounds of quality control checks.  When the 
data are initially received from the reports, they are manually checked for missing data, 
duplicates and errors.  If an error cannot be resolved without additional information, the source 
providing the data is contacted for clarification.  After the data are keyed into the database, they 
are again checked for completeness or obvious errors, either due to errors from the source or 
errors occurring during data entry.  In addition, spot checks are done on a small percent of the 
data, whereby a selected group of data in the system are compared to data from the hard copy 
original reports.  In addition to the QA that occurs within the Radiation Control Program, each 
laboratory analyzing the results also has a quality assurance process in place.  They perform 
daily checks on their equipment and they also have minimum QA standards that they must 
follow to retest samples and cross check against the original testing results.  Testers also have 
minimum QA standards that they follow, in addition to calibrating their equipment every six 
months.   
 
The source data do not undergo any transformation or calculations before they are entered into 
the system.  Given the simple nature of the data available and consequently data reports, special 
database tools or software are not necessary for reporting.  Total counts and arithmetic averages 
are computed using a calculator.  Calculations are computed more than once to check for 
accuracy.  Data management activities for the radon database include overseeing the data entry 
and quality assurance processes, as well as database development for future improvements to 
system flexibility, and recommendations and guidance regarding the quality of data and data 
reporting. 

 
Data Security and Release. The radon database is stored on one of three network file servers 
located within the Division of Health Engineering.  Access to the local area network is controlled 
by user name and password protection; however, access to the radon database is not controlled.  
It is important to note that radon testing information is not considered confidential.  Currently, 
the smallest unit of geographic measurement is the zip code.  In the future, rules may be revised 
to require that testers, labs and mitigators also report address and town of the residence that has 
been tested.  Furthermore, if the database and reports do include the specific address and town of 
the home being tested, the Attorney General has deemed it acceptable to also release this 
information, and it is also not considered confidential since the information is associated with a 
residence and not individuals who reside in the home.  
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Incremental data back-ups to tapes are completed daily Monday through Thursday and a full 
back-up is done every Friday.  These tapes are saved for a month and then used again the 
following month to perform the back-ups.  In addition, once a month a full back-up is executed 
and saved for one year.  All tapes are stored in a locked fire safe media file on-site at the 
Division of Health Engineering building.  Policies and procedures for accessing data, reporting 
data, confidentiality are set by the Bureau of Information Services and the Department of Human 
Services and followed by the Division of Health Engineering.  Specific procedures for restoring 
data in the event of a system failure are documented in the Division of Health Engineering 
Network Administration Manual.  Hard copy data sources (monthly reports received from 
testers, labs and mitigators) are organized by month and stored in file cabinets located on-site.  
Hard copy data prior to 1998 is stored at an off-site storage location. 
 
Data are available from 1993 to the present, which includes data for the registration period 
ending in September 2002, that will be available in August 2003.  While this represents almost a 
year lag between data submitted and annual data available, a staff shortage and other unusual 
circumstances caused a significant delay in data entry.  Future plans include on-going data entry 
as reports are received, with a goal of completing data entry within 2-4 weeks of receiving the 
data from the reporters.  Partial data are available prior to 1993 since air and water radon data 
were sent to the Division of Health Engineering on a voluntary basis from approximately 1980 to 
1998.  Intermittent data are available for that period; however, data are not available from 1988 
to 1993.  In addition to the annual reports that are provided to the EPA and the state, individuals 
and organizations may also request data.  A formal policy or process for requesting data does not 
exist.  An individual or organization, such as community groups, environmental consulting firms 
and public health groups contact the program staff to request necessary data for initiatives, 
research and funding purposes.  The cost to acquire data is charged at the DHE rate for 
generating reports, copying files or technical staff time.  A flat rate of $20 per hour is the current 
rate for technical staff time required to generate and interpret reports.  The number of hours 
necessary to complete the request varies depending on the nature of the request. 
 
Data Linkage.  The database is not currently integrated with any other databases, nor does it have 
the capability to interface with other databases.  Data would have to be imported in another 
format in order for this to be feasible.  A process is currently underway whereby the data are 
being transferred to Microsoft Access, with long term plans of making an interface possible.  It is 
anticipated that this process will be completed within a year, with current work on the 
registration data in progress and the testing and mitigation data to follow.    There are also future 
plans for the entire Division of Health Engineering databases to be combined into one common 
database in Oracle.  The timeframe for this project is difficult to estimate  – a current projection 
is targeting 2005. 

 
Implications for Public Health Action. An average of 6,000-8,000 Maine homes are tested for air 
and water radon each year.  Approximately 30% are those homes tested are found to have high 
radon levels.  The potential health consequences of exposure to high radon levels are severe.  
Prolonged exposure to radon is a known environmental hazard that has been shown to 
significantly increase the risk for lung cancer.  Radon is considered the second leading cause of 
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lung cancer after cigarette smoking1. Most often the radon in household indoor air can come 
from two sources – either soil or water.  Compared to radon entering a home through water, 
radon entering a home through soil poses a much higher health risk.  Houses on all types of 
surfaces (i.e. ledge, soil, sand, gravel) have radon problems.  In Maine, the houses with the worst 
radon problems are on sand or gravel.  Radon problems have been found in all parts of Maine 
and at least 25% of the homes tested in any part of the state have radon problems.  The cost of 
mitigation, ranging from $500 to $5,000, is minimal compared the cost associated with the health 
related problems.  The data from the radon testing and mitigation have multiple applications for 
public health action.  For example, the data are used by the Radiation Control Program to justify 
their outreach programs.  A program was recently implemented with the Maine Housing Council 
whereby weatherization staff of community action programs would test for radon when they 
were weatherizing a home.  This program is still in existence in York County where they were 
also able to obtain funding from the state’s revolving loan fund to provide financial assistance 
for mitigation for low and moderate income homeowners.  The data are also used by the state for 
developing policies and public health planning documents such as Healthy Maine 2010.  The 
data are used to fulfill tracking requirements for the EPA radon grant and ultimately support the 
existence of the program.  Environmental consulting firms also use the data to make 
recommendations to clients whether or not radon testing should be done.  Public health groups 
use the data to justify and/or receive funding for public outreach/education activities.  The 
Radiation Control Program also periodically funds research at the University of Maine.  For 
example, the Radon School Study was completed in April 2003 – this study looked at the 
influence of radon in water and radon in air and water radon in classrooms. 
 
Evaluation.  The radon database houses environmental hazard data that are valuable for the 
Environmental Public Health Tracking Network.  Based on the findings from this assessment, 
there are several nuances to the radon database that should be considered when planning the 
EPHTN.   
 
Reports from labs, testers and mitigators are typically submitted with complete data, however the 
accuracy of that data is a significant issue, particularly from the testers.  Most testers submit their 
reports with the wrong lab sample ID number.  They submit the report using their own test ID 
code versus the actual lab sample code.  This also presents significant limitations for data 
collection and analysis.  With so few data elements, the lab sample ID number is the one data 
element that allows testing data to be matched with lab results data.  Therefore, when the lab 
report is submitted with zip code, lab sample ID and results, it is not possible to accurately match 
the lab results data with the previously submitted tester data.  To further exacerbate the problem, 
address and town information are not required, and a match between tester, lab and mitigation 
data cannot be done without an address.  This presents significant limitations for linking and 
reporting data for testing rates, results, and mitigation activities.  It is important to note here that 
efforts are underway to change the reporting requirements to include the address and town 
information.  These data could then be used to link tester, lab and mitigation data, and thereby 
minimize the dependency on the lab sample ID number as the common data element.  Obtaining 
address data would also allow for more detailed geographic analyses versus the current limitation 
of the zip code as the smallest geographic unit available for analysis.  Furthermore, it seems that 
                                                 
1 Online article published by the American Cancer Society on December 15, 2001: Radon Found in the Home 
Causes Lung Cancer. (www.cancer.org) 
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the Radiation Control Program would benefit from a simultaneous effort to improve reporting 
accuracy for the sample ID number from the testers.   
 
It is difficult to determine the time lag between the onset of the radon exposure and 
testing/identifying high radon levels.  Most testing occurs as a result of a real estate transaction, 
with a small portion of testing initiated by concerned homeowners.  It is not possible to 
determine the length of time elevated radon levels have been present prior to testing.  This limits 
the ability to measure length and degree of exposure.  The radon database allows for 
measurement of radon as an environmental hazard in residential homes, but as with many of the 
environmental databases under review, it does not provide measures of exposure.   
 
The current radon database does not have the capability to interface with other databases.  Future 
plans for the migration to MS Access, as well as the potential plans to combine all Division of 
Health Engineering databases into one common Oracle-based database, offer a tremendous 
amount of potential.  Timelines for these projects are projected at 1 to 2 years and need to be 
factored in to the EPHTN planning process.  Immediate opportunities may exist for data links, 
whereby data are extracted from the radon database and used in conjunction with other 
environmental hazards, exposures and/or health outcomes databases. 
 
While several challenges related to the radon database exist, it is important to emphasize the 
value of the radon data to the EPHTN.  Hazard data are an important component of an EPHTN 
and the radon database serves as the central repository for the water and air radon data for 
households in the state of Maine.  Opportunities to link radon data with other environmental 
hazards and exposures databases, as well as the cancer incidence database warrant further 
exploration.  In addition, as already referenced, the Radiation Control program has plans in place 
to address many of the challenges that currently exist.  This indicates the value of the database 
will strengthen over the next few years.  Progress on these enhancements should be monitored 
and considered during future EPHTN planning. 
 
 
 



Table 5 Health and Environmental Database Review and Evaluation for Maine's Public Health Tracking Network Project: 
Maine's Radon Database Findings

Sub-Task Indicator Radon

I. Document 
Source of 
Assessment Data 
and Contact 
Information

n/a Bob Stilwell, Radon/IAQ (Indoor Air Quality) Coordinator, Maine Department of 
Human Services, Bureau of Health, Division of Health Engineering, Radiation 
Control Program, Radon/IAQ Section.  (207) 287-5743, In-person meeting on 
7/17/03, 2:30 p.m.

Mary Bixby, Network Administrator, Maine Department of Human Services, 
Bureau of Health, Division of Health Engineering.  207-287-5676.  Phone 
conversation 8/4/03.

n/a Title 22, Chapter 165, Radon Registration Act.

n/a Department of Human Services, Bureau of Health, Division of Health Engineering, 
Air and Water Radon Service Provider Registration Rules.  October 1, 1993.  10-
144A CMR 224

n/a State of Maine Radiation Control Program, Radon/IAQ Section, Database Structure 
for Air Radon Reporting via Electronic Media.  

State of Maine Reporting Form, Radon Testers/Laboratories

State of Maine Reporting Form, Radon Mitigators

Radon Found in the Home Causes Lung Cancer. 12/5/01.  American Cancer 
Society, online article, www.cancer.org.

II. Provide a 
Basic 
Description of 
the Surveillance 
System Under 
Review

What is the health related event under 
surveillance?  

Air and Water Radon Levels and Mitigation

Categorize the health related event as an 
environmental hazard, exposure or 
health outcome. 

Environmental Hazard

What is the purpose/objective of the 
surveillance system; why does it exist?

The database houses air and water radon testing data, mitigation data and 
registration data.  It is used to determine how much radon testing is taking place, 
identify radon problems and manage the mitigation process.  The database is also 
used to house data and manage the registration process for all certified radon testers 
and labs.  Note: data files are organized into 4 separate files as follows: Radon Air 
Testing, Radon Water Testing, Radon  Air/Water Mitigation and Registration

What agency/organization is responsible 
for collecting, managing, analyzing and 
reporting the data?

Maine Department of Human Services, Bureau of Health 

Where in the organization does the 
system reside? 

Division of Health Engineering, Radiation Control Program, Radon/IAQ Section.  
The Radon database is dbase3+ database that resides on the network server located 
within the Division of Health Engineering.

What is the population under 
surveillance? 

N/A. This database is used to track air and water levels in Maine households.  It 
does not track individuals exposed to high radon levels and it is not linked to any 
data that measures health outcomes associated with high radon levels.

What are the facilities or geographic 
areas under surveillance?

The geographic area under surveillance is the state of Maine.  It is estimated that of 
all households in Maine who have a water or air radon test 95% are included in this 
database.  Note: most testing occurs due to a real estate transaction (est. at 99% of 
all tests) or is done by a concerned homeowner. 
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Table 5 Health and Environmental Database Review and Evaluation for Maine's Public Health Tracking Network Project: 
Maine's Radon Database Findings

Sub-Task Indicator Radon

What is the source of the data in the 
system?

Data in the system are provided by 3 primary sources: certified testing facilities, 
certified laboratories and certified mitigators.  There are approximately 60 certified 
testers, 20 certified laboratories, and 20 certified mitigators in Maine.  The 
registration period for these certified facilities is October 1 - September 30.  They 
must be certified each year.  Certified testers, labs and mitigators are mandated by 
law (Radon Registration Act) to report the results of any tests performed (initial or 
post mitigation) within 45 days.

Are data available for the entire state? Yes.
What geographic units are available for 
analysis?

The smallest geographic unit captured in the database is zip code of the home 
tested.  Future plans include requiring address and town data from the testers, labs 
and mitigators.

For what time period are the data 
available? 

The database has been in place since October 1993.  Data is available from 1993 to 
present (data entry is currently in progress and it is expected that data for the 
registration period closing Sept. '02 and partial data for the current registration 
period through May 2003 will be in the system and available by 8/15/03.  The 
registration period designates the period of 12 months for which the testers, labs 
and mitigators are certified/registered.  Note: Data was sent to the Division of 
Health Engineering on a voluntary basis prior to 1993, and as result intermittent 
data is available from approximately 1980 to 1988.  Data is not available from 1988 
to 1993.  It is the goal of the program to complete data entry within 2-4 weeks of 
receiving the data from the data reporters (radon service providers).  

Is data collection continuous? Yes, data collection is on-going as houses are being tested for radon.
Have there been significant changes 
over time in data collection methods; the 
data elements collected; codes, 
classifications, definitions; or the source 
from which data are collected? 

The data collection process has remained the same since 1993.  There have been 
two changes in the data elements collected - an input field to indicate whether the 
source is a lab or inspector was added and a field in the registration data was added 
to indicate whether the company is currently registered.  Codes and classifications 
have remained the same.  A data and research review by Andy Smith is currently 
planned to determine if the current 'safe level' of radon in water (set in 1978) needs 
to be lowered.  The data reporters change over time due to the fact that testers, labs 
and mitigators go out of business, do not receive certification etc.

What temporal units are available for 
analysis (e.g., hourly, daily, weekly, 
monthly, seasonally, yearly)?

Monthly, Seasonally, Annually. (testing, analyzing and mitigation data are reported 
for the previous month of activity)

What is the standard time period over 
which data are averaged?

Data are collected and reported on either monthly or annual basis, unless otherwise 
requested.

Are real-time data available? Real-time data are not available due to the monthly reporting cycle.  Monthly data 
are submitted by reporters by the 15th of the following month.  Data are reviewed 
and high radon homes are identified and contacted within a week of receiving the 
reports.  Letters are sent to these homeowners with information and 
recommendations for mitigation.  Data are entered within 2-4 weeks of receiving 
the reports.

How frequently are data collected? Data are collected on an on-going basis as tests and mitigations are completed.

How frequently are data reported? Data are reported to the Division of Health Engineering on a monthly basis.  Data 
coming out of the Division of Health Engineering are reported on an annual basis 
unless otherwise requested.

How frequently are updated data files 
released?

N/A
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Table 5 Health and Environmental Database Review and Evaluation for Maine's Public Health Tracking Network Project: 
Maine's Radon Database Findings

Sub-Task Indicator Radon

What data are collected? (identifiers, 
geography, demographics, diagnosis, 
measure of time, concentration level, 
chemical type, emission 
events/discharge events, environmental 
media type, compliance status, source of 
emission/discharge)

The following testing data are collected: Company contact information and 
registration #, type of test, zip code and lab sample ID, and test result and floor.  
The following lab data are collected: Company contact information and registration 
#, type of test, zip code and lab sample ID, and test result and floor.  The following 
mitigation data are collected: Company contact information, registration #, type of 
mitigation, zip code and classification type.  The following registration data are 
collected: Company contact information, registration data i.e. #, type of 
registration, date, status, monthly report tracking, enforcement notes, general notes 
and comments.

About what types and levels of 
contaminants are collected? 

Water and air radon levels

What indicators and/or measures can be 
generated from the database? 

Measures of water and air radon levels are available from the database directly from 
the test results; the number of test conducted and the mitigation activities can also 
be generated.  

III. Describe the 
Public Health 
Importance of 
the Event/ 
Condition Under 
Surveillance

How common/pervasive is the event or 
condition? (i.e., how many people are 
affected)

On average there are 6,000-8,000 homes tested each year.  Of those tested there are 
approximately 33% that result in high radon levels.  Note: an estimate of 
200,000++ homes in Maine.

How severe is the condition or the 
health consequences of exposure or 
potential exposure to the event?

The potential health consequences of severe- prolonged exposure to high radon 
levels is an increased risk of lung cancer.

Are vulnerable populations (e.g., 
children,elderly) disproportionately 
affected by the event or condition? 

Yes, individuals at greater risk for lung cancer due to smoking are more vulnerable 
than non-smokers.

What are the costs associated with the 
event or condition?

Costs associated with mitigation range from $800 to 2500 for radon air mitigation 
and from $1,000 to $5,000 for radon water mitigation.  This cost is nominal 
compared to the cost of health related problems associated with exposure to high 
radon.  

 Is the event or condition preventable? Yes.

Are there interventions that can affect 
the course of the event or condition?

Yes.  Once a problem is identified, there are several options for mitigation.  The 
most common course for mitigation is the subslab suction.  Pipes are inserted 
through the floor slab into the crushed rock or soil and run through the house and 
out the roof.  This works to draw out the radon gas and release it outdoors.

Is the event or condition of great public 
concern across Maine or in particular 
communities within Maine?

Radon levels should be a concern to everyone across Maine.  The possibility of 
elevated radon levels exist everywhere there are people and households.  Most 
often the radon in household indoor air can come from two sources – either soil or 
water.  Compared to radon entering a home through water, radon entering a home 
through soil is a much higher risk.  Houses on all types of surfaces (i.e. ledge, soil, 
sand, gravel) have radon problems.  In Maine, the houses with the worst radon 
problems are on sand or gravel.  Radon problems have been found in all parts of 
Maine and at least 25% of the homes tested in any part of the state have radon 
problems.
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Table 5 Health and Environmental Database Review and Evaluation for Maine's Public Health Tracking Network Project: 
Maine's Radon Database Findings

Sub-Task Indicator Radon

What is the evidence base for a link or 
potential link between the indicator and 
either the environment or health status?* 

There is body of research that demonstrates a link between radon exposure and 
increased risk for lung cancer.  According to the American Cancer Society, radon is 
2nd leading cause of lung cancer after cigarette smoking. 

IV. Describe the 
Purpose and 
Operation of the 
Surveillance 
System

How are the data used for public health 
action? 

The data are used in a number of ways: 1.) Data are used by staff in the Radiation 
Control Program to justify outreach programs.  For example a program was done 
with the Maine Housing council whereby weatherization staff of different 
community action programs would test for radon when they were weatherizing a 
home.  That program is still in existence in York County where they were also able 
to obtain funding from the Revolving Loan Fund to provide financial assistance 
with the mitigation for low and moderate income homeowners.  2.) The data are 
also used by the state for developing policy such as Health Maine 2010.  3.) The 
data are also used for the tracking requirements for the Radon Grant and supporting 
the existence of the program.  4.) Environmental consulting groups will use the data 
to make recommendations to clients on whether or not radon testing should be 
done.  5.) Public Health groups use the data to justify/receive funding for public 
outreach/education activities. 

Is there a standard definition by which 
cases or events are defined?

Yes, the current high radon levels are set at: >4 pCi/l for air and >20,000 pCi/l for 
water.

What legal authority, if any, exists for 
the surveillance system?

Title 22, Chapter 165, Radon Registration Act.

Does the database have the capability to 
interface with other "open" database 
systems? (i.e. through ODBC and/or 
XML)

The database does not currently have the capability to interface with other systems.  
Data would have to be imported in another format in order for this to be feasible.  
A process is underway whereby the data is being transferred to MSAccess, with 
long term plans of making this interface possible.  It is anticipated that this process 
will be completed within a year.  Current work is being done the registration data 
with the testing and mitigation data to follow.

Is the database linked to or integrated 
with any other databases or systems? 
(current and/or planned)

Not at this time. There are plans for the entire Division of Health Engineering 
databases to be combined into one common database in Oracle.  The estimated 
timeframe for this to happen is difficult to estimate - current projection is 2005.

What equipment is used to collect the 
data in the system?

There are several different measurement methods and equipment used to collect 
radon levels.  Frequency of use (with most frequent listed first) is as follows:  
Charcoal Liquid Scintillation, Continuous Radon Monitors, Activated Charcoal 
Adsorption Devices, Electret Ion Chambers, and Alpha Track Detectors.  No 
equipment is used to determine the number of mitigations.

What is the level of measurement error 
associated with the data collection 
equipment? How does measurement 
error vary as a function of the chemical 
concentration or other factors? 

Measurement error for radon testing is up to 25%.  This is the accepted 
international standard of error because testing is taking place near the lower limit of 
detection.  Some labs claim that they have a 5% measurement error - this smaller 
measurement error is feasible and directly proportional to a longer duration of 
counting the decay of radon atoms.  Higher concentrations of radon allow for lower 
measurement error.
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What type of calibration does the data 
collection equipment require and how 
frequently?

Each lab has a process in place for QA.  They are performing checks on their 
equipment daily, and do additional minimum QA as a percent of total tests run.  
Minimum QA for labs is to test 10% of samples as duplicates and cross check 
results; test 5% as blanks (analyze un-exposed test devices to make sure they show 
below LLD); and test 3% spiked samples (known exposure samples).  Testers also 
must follow these minimum QA requirements.  Equipment is calibrated at 6 month 
periods, and lab intercomparisons occur every one to two years.

By what method/vehicle are the data 
received from the source (fax, postal 
mail, electronic submission)?

The data are received using a paper form (State of Maine Reporting Form, Radon 
Mitigators or State of Maine Reporting Form, Radon Testers/Laboratories) that is 
completed by the tester, lab or mitigator and returned to the Radiation Control 
Program via mail, fax or email.

 In what format are the data received 
from the source?

The data are received in hard copy and then manually entered into the system.  Any 
data received electronically is printed out and then entered into the system 
manually.

By what mechanisms are the data 
checked for consistency, accuracy and 
duplicativity against the originating 
system?

The data are checked at multiple points throughout the process - when the data are 
initially received, they are manually checked for completeness and errors.  The data 
are then keyed into the database and then manually checked again for any 
incomplete data or obvious errors (either due to errors from the source or errors that 
occurred during data entry).  

What processes exist for other data 
quality assessments?

In addition spot checks are done on a small percent of the data - a subset of data in 
the system are compared to data on the hard copy original report.  No 
documentation for this procedure exists - it is done as an additional check of the 
data.

How are the source data transformed to 
fit the receiving system?

Data elements are manually entered into the system exactly as received from the 
forms submitted by data reporters.

What statistical, epidemiological and 
database tools are used in the 
management, analysis and reporting of 
system data?  What skills are required to 
use those tools? 

Database tools are not used for the management, analysis and reporting due to the 
simple nature of the reports - total counts and  arithmetic averages are calculated 
manually with a calculator.

 By what mechanisms are the data 
disseminated to stakeholders? (e.g., 
canned summary reports, custom 
summary reports, data sets)

In addition to the annual reports that go to the EPA and the state, data are 
disseminated on a case-by-case basis.

 What systems and/or software 
applications are used to summarize 
and/or report data?

n/a.  Total counts and arithmetic averages are calculated manually using a 
calculator.

By what mechanisms are data reports 
checked for accuracy?

Data reports are checked for accuracy by double checking calculations.

How often are data disseminated? Data are disseminated on annual basis to the EPA (required) and the state, and by 
request to other organizations/persons. (see Radon Registration Act and Air and 
Water Service Provider Registration Rules)

What are the policies for the release of 
data and reports from the system?

There aren't any formal policies that document the process for the release of the 
data and reports.
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How does the system address HIPAA 
privacy standards? 

n/a.  Radon testing information is not considered confidential.  Currently, the 
smallest unit of geographic measurement is the zip code.  Important Note: in the 
future, rules may be revised to require reporting of address and town.  If the 
database (and reports) include the specific address and town of the home being 
tested, the Attorney General has deemed it okay to demand as well as release this 
information.  It is not considered confidential information since the information is 
associated with a residence and not individuals who reside in the home.

 What policies exist regarding data 
confidentiality?

n/a.  See above.

By what mechanism is 
confidential/identifiable information 
protected from unauthorized access?

n/a.

By what mechanism is access to the data 
system controlled?

Access to the database is not controlled.  Access however is controlled by valide 
user ID and password protection to get into the LAN (within the Division of Health 
Engineering).

What types of documentation exist for 
data collection, verification, 
transformation, analysis and 
dissemination?

Department of Human Services, Bureau of Health, Division of Health Engineering, 
Air and Water Radon Service Provider Registration Rules.  October 1, 1993.  10-
144A CMR 224

What types of documentation exist for 
data analysis and release?

Formal documentation does not exist for data analysis and release.

What types of documentation exist for 
hard copy data storage, controls on data 
access and protection of confidential 
information?

Bureau of Information Services and Department of Human Services standard 
policy/procedure documentation.

How are hard copy data sources and 
data system reports categorized and 
stored?

Hard copy data sources (monthly reports received from the testers, labs and 
mitigators) are organized by month and stored in file cabinets located on-site.  Hard 
copy data prior to 1998 is stored at an off-site storage location.

How often are data backed up?* Daily incremental back-ups to tape Monday through Thursday.  Full back-up on 
Friday.  Tapes are saved until used again the following month.  Monthly back-ups 
done and saved for one year.

How/where are backed up data stored?* Backed up to tapes - confirm with Mary Bixby.

How many copies of backed up data are 
kept?*

Back-ups made to tape and stored in fireproof media file located on site.

What policies and practices are in place 
for restoring data in the event of a 
system failure?*

DHE Network Administration Manual contains procedures for restoring data.

What types of documentation exist for 
database backup and recovery?*

DHE Network Administration Manual contains procedures for database backup and 
recovery.

V.  Identify the 
Resources 
Required for the 
System

How is the surveillance system funded? The surveillance system is funded by federal funds awarded through an EPA 
grant.The grant funds 2 FTE positions (Bob Stilwell and Steve Sprengel) as well as 
all associated non-personnel resources, PCs, desks, rent, phones etc.  Income 
generated from the registrations is used to manage and maintain the registration 
process.  The Radon program is funded on a one-year grant cycle, and has been 
funded by the EPA for the last 13 years.  Prior to that, the program was funded by 
the state for approximately 35-37 years.   The grant is tied to the State fiscal 
year(Jul. 1 to Jun. 30), the registration period is Oct. 1 to Sept. 30.
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What personnel resources are required 
to operate the surveillance system? 

Resources required to operate the system: 1/2 FTE.  Current resources available: 
equivalent of 1/3 FTE (a portion of Bob's time, Steve's time, admin. And temp for 
data entry)

What non personnel resources are 
required to operate the surveillance 
system? 

PC (no special technology)

What is the cost of acquiring the data in 
the system?

Cost to acquire data is charged on the current DHE rate for generating reports, 
copying files, or technical staff time.  A flat rate of $20 per hour is current rate for 
technical staff time, which is required to generate and interpret reports. The number 
of hours varied depending on the data request.

VI. Evaluate the 
Utility of the 
System

Does the system detect events in a 
timely way to permit accurate 
diagnosis/identification, 
prevention/treatment, and handling of 
contacts when appropriate?

The data are reviewed within one week of receiving it from the testers and labs - if 
there is a high radon result, a letter is sent to the homeowner informing them of the 
high test result and making recommendations for mitigation.  Post-mitigation 
testing is done within 48 hours to 30 days following mitigation, and data is 
submitted by the 15th of the following month.

Does the system provide estimates of the 
magnitude of morbidity and mortality 
related to the event, including the 
identification of factors associated with 
the event?

n/a.  The system does not provide data or have any link with data pertaining to 
health outcomes.

Does the system detect trends in the 
occurrence of the event?

Trends are not typically generated from the system - however it has the capability 
should one be interested given that the system housed historical and current data.

Does the system permit assessment of 
the effect of prevention and control 
programs?

Regarding prevention efforts, the data provides information pertaining to the testing 
rates, I.e. number of tests being done.  The data also provides assessment of control 
efforts - the mitigation data shows where the problems exist and captures the post-
mitigation testing results to verify that the problem has been fixed.

Does the system lead to improved 
clinical, behavioral, social, policy or 
environmental practices?

The system provides data that leads to improved policy and environmental practices 
through policy setting such as Healthy Maine 2010, program priorities and health 
outreach activities are based on data from the system, data from the system are also 
used to justify the radon grant.

Does the system stimulate research 
intended to lead to prevention and 
control?

Yes.  The Radiation Control Program periodically funds research at the University 
of Maine. For example, a recent study was done called the Radon School Study that 
looked at the influence of radon in water and radon in air in classrooms (April 6, 
2003)

VII. Evaluate 
the Simplicity of 
the System

How much and what type of data are 
needed to establish that the case 
definition for the health-related event 
has been met?

Results of radon air testing and radon water testing are used to identify high radon 
levels in a home (> 4pCi/l for air and > 20,000 pCi/l for water).  If a problem is 
found and mitigation occurs then retests are needed to verify that radon levels have 
been reduced.  A post-mitigation test is initiated within 24 hours to 30 days 
following mitigation, and the mitigator does not report the confirmation and results 
until the post mitigation test is complete.  Testing every 2 years is recommended 
after that.

 How many organizations are involved 
in receiving case reports?

No specific 'case reports' are received by any organizations.  Summary data are 
received by EPA, the state and other organizations on a case-by-case basis as 
requested (I.e. environmental consulting firms, public health groups etc.)
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What is the process by which data are 
collected?

Monthly testing data are submitted by the tester and the labs using the Radon 
Testers/Laboratories Form.  These data includes zip code, lab sample ID, the test 
result and the floor.  Mitigators use the Radon Mitigators form and submit zip code 
and classification type data.   All reporters are required to submit monthly data by 
the 15th of the following month via fax, regular mail or email.  They should also 
provide separate reporting forms for water and air data.

What is the process by which data are 
updated?

data are entered into the database as they are received from reporters.

What is the process by which data are 
managed?

Data management includes overseeing the data entry process, QA process, handling 
database development for future improvements to the system flexibility, 
recommendations and guidance regarding  quality of data, and data reporting.  
Transformations or calculations of the data are not needed prior to data entry.  
Basic calculations are performed and reports are generated on an annual basis 
(unless otherwise requested)  - reporting information includes: # houses tested, # of 
houses with high results, # mitigations, # of houses tested as part of real estate 
transactions.

What type and level of training is 
required for staff who operate, maintain 
or otherwise use the system?

dbase3+ knowledge, and MS Access knowledge, understanding radon testing and 
mitigation related to the requirements of the system (to develop, manage, and 
maintain the database).  Training for data entry requires basic PC knowledge and < 
1 hour of training to explain menu and data entry fields. 

How much time does it take to maintain 
the system?

Current: 1/3 FTE (combination of Bob, Steve, admin, and temp).  Required: 1/2 
FTE.

IX. Evaluate the 
Acceptability of 
the System

What is the participation rate of data 
reporters?

80% of testers, labs and mitigators report their data in a timely manner.  10% report 
the data with prompting from staff and 10% do not comply with reporting 
requirements. (in the latter group, their registration may be taken away should 
failure to comply with the reporting requirements be an on-going problem.)

 How completely are data forms filled 
out?

Incomplete reports are a rare occurrence.  Occasionally a reporter will omit the 
floor level data.  However, data accuracy is a significant challenge - most testers 
submit their data reports with the wrong serial number - they submit their own test 
code and not the lab sample code - this prevents linkage between tester data and lab 
result data which limits the amount of reporting and results that can be generated 
from the system.

How timely is information received by 
data reporters?

80% of reporters submit data in a timely manner.  (they are required to submit data 
by the 15th of the following month the data was collected and 80% submit by either 
the 15th or the end of the month.)

X. Evaluate the 
Sensitivity of the 
System

What proportion of all events in the 
population under surveillance are 
detected by the system?

Of all tests being done, 95% are being reported from the sources.

XI. Evaluate the 
Specificity of the 
System

What proportion of cases detected by 
the data system are actual cases in the 
population? 

It is estimated that 99% of cases identified as high radon levels are actual high 
radon levels. 

XII. Evaluate 
the 
Representativen
ess of the System

To what degree does the data system 
accurately monitor the distribution of 
health-related events across time, space 
and person?

n/a.  Data system is only measuring exposure levels.  It does not measure or link to 
health related outcomes.
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XIII. Evaluate 
the Timeliness of 
the System

What is the time lag between the onset 
of the event and the reporting/data 
capture of that event?

It is difficult to determine due to the nature of the testing - most testing occurs as a 
result of a real estate transaction.  (with a small portion of testing initiated by 
concerned homeowners).  It is not possible to determine the length of time high 
radon levels have been present prior to testing.

IX. Evaluate the 
Stability of the 
System

How reliably does the data system 
collect, manage and provide data 
without failure?

Due to lack of staff recently, there has been inordinate amount of time between 
receiving reports and completing the data entry. Efforts are currently underway to 
enter all data to bring the system up to date.  This is not due to system failure but 
rather a lack of resources to complete the data entry.

To what extent is the data system 
operational when needed?

The database has been fully operational when needed - it is a very stable system 
and there is no recollection of server downtime over the last 6 years.
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