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E-Perm 
A New Radiation Measurement Technology 

by Robert W. Ramsey, Jr. 
(Note: Mr. Ramsey will present a two-hour workshop on electrets in 

conjunction with the chapter's Annual Meeting on Tuesday, May 15, 
1990.) 

Introduction 
E-PERMS, or Electret-Passive Environmental Radon Monitors, are the 

first truly integrated system of instruments for the measure ment of radon 
or radon daughter products in air and dissolved radon in water and sitil 
gas. It is based on the use of a digital electrostatic voltmeter to measure 
the difference in potential on the surface of an electret in response to the 
ions collected due to radiation. 

The electret is a small wafer of Teflon (Du Pont) that has been specially 
manufactured to maintain an extremely stable electrostatic charge density 
and hence a stable electrostatic field potential. When the electret is housed 
in an electrically conducting chamber containing a known volume of air, 
it can efficiently collect all of the ions that result from the interaction of 
radioactive particles or rays with the air inside the housing. 

The collection of ions opposite in polarity to the potential on the face 
of the electret reduces its electrostatic voltage in direct proportion to the 
total radioactivity inside the chamber. By determining the rate of voltage 
loss over a time interval, it is possible to compute the average concentra-
tion of radon in the air in the chamber. 

The determination of the specific voltage loss in terms of the concentra-
tion of radon present is the fundamental calibration of the E-Perm. Since 
the factors that determine this calibration are almost exclusively as-
sociated with the dimensions of manufactured components and are vir-
tually unaffected by other environmental factors, it is possible to obtain 
radon measurements of great accuracy and precision. 

Air Concentration 
The radon in air is sampled by the small bottle-like device called an 

E-Perm chamber. It is made of black electrically conductive plastic. The 
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conductive surface confines the lines of electric field 
established by the open face of the electrostatically 
charged Teflon (Du Pont) electret which is installed in 
the bottom of the chamber. The scientific name for the 
device is an electret ion chamber or EIC, for short. The 
E- Perm EIC is designed to provide very accurate 
radon-in-air measurements at exposure periods rang-
ing from one day to over one year, depending on the 
design of the electret installed. Air with the same 
concentration of radon gas as the room is admitted into 
the chamber through several small holes in the top of 
the chamber. These holes are covered with a paper 
filter to exclude dust or any other particles that might 
cause ions or interfere with the electret capture of ions 
due to radon decay. 

When a radon atom radioactively disintegrates, the 
nucleus emits an alpha particle which passes a short 
distance through the air. The alpha particle collides 
with many atoms of oxygen or nitrogen and its energy 
is enough to knock electrons free from the oxygen or 
nitrogen. A little cloud of free electrons and positively 
charged (ionized) oxygen and nitrogen atoms is left in 
the path of the alpha particle. The charged atoms and 
electrons (now called positive and negative ions, 
respectively) are attracted in the electric field estab-
lished by the electret. 

In the E-Perm the face of the electret is positive and 
attracts the negatively charged free electrons. The shell 
of the chamber is negative and attracts the positive 
ions. In summary, the radon atoms that decay inside 
the E-Perm chamber produce ions that are collected by 
the electret and reduce its electrostatic potential by the 
measurable amount. 

Water 
The measurement of radon in water is accomplished 

by releasing radon from a measured volume of water 
into a known closed volume of relatively radon-free 
air. The resulting radon concentration in the air is a 
measure of how much radon was in the water. Read-
out is identical to the radon-in-air determination with 
corrections for water and time of collection and radon 
measurement. 

The E-Perm System features a radon-in-water kit 
consisting of sampling bottles, an exposure flask and 
radon seal, comprehensive instructions, calibration 
factors and computation techniques to make accurate 
radon-in-water determinations.

E-Perm 
Electret-Passive Environmental Radon Monitor 

(Schematic) 

Soil 

The measurement of radon flux from the soil is 
accomplished by sweeping a measured flow of radon-
free air through an enclosed known volume of air over 
a known area of soil and sampling the resulting con-
centration of radon in the volume of air. Since the only 
source of radon is the area of soil, the rate of flow or 
flux of radon coming from that area of the soil can be 
determined. The E-Perm System incorporates the 
device that permits this measurement. The result is 
computed from the differential voltage on the electret. 

Progeny 
The daughter products of radioactive radon have 

more hazardous impact than radon. If possible, they 
should be lowered by removal or dilution. Hence it is 
useful in an assessment to know their concentration as 
well as that of the source, radon. The E-perm System 
accomplishes this by actively sampling the air and 
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Annual Business Meeting and Workshop 

	

Subject:	 Electrets - A New Radiation Measurement Technology 

	

Speaker:	 Robert W. Ramsey, Jr., President of Rad Elec. Inc., Frederick, MD 

	

Date:	 Tuesday, May 15, 1990 

	

Place:	 The Anchor Inn 
2509 University Blvd. (at Georgia Ave.) 
Wheaton, MD 
(301) 933-1814 

	

Program:	 3:00 pm Registration 
3:30 p.m. Workshop on Electrets(ABHP Credits Available) 
5:30 p.m. Social Hour with cash bar 
7:00 p.m. Dinner - Entrees include choice of a seafood platter, top 

sirloin steak, baked stuffed flounder, or baked imperial crab. 
8:00 pm Business Meeting 

Installation of Officers 
8:30 p.m. Speaker 

	

Cost:	 $15.00 per person, pay at the meeting 

	

Reservations:	 Please call Sim Shanks at (202) 687- 5078 by Friday, May 11, 1990. 

The Speaker 

Mr. Ramsey is currently President of Rad Elec Inc. 
of Frederick, Maryland, which develops and manufac-
tures radon monitoring devices and systems. 

He has been active in nuclear energy programs since 
1955 when he graduated with a B.S. degree in Physics 
from Georgia Tech. He was employed by the Atomic 
Energy Commission (AEC) at the Savannah River 
Plant from 1955 to 1966, where he was Deputy Direc-
tor of the Civilian Reactors Division of the Savannah 
River Operations Office from 1963 to 1965. 

He transferred to the AEC headquarters in 1966 as 
Chief, Technical Policy Branch, conducting studies of 
the special neutron products program. He was later 
appointed Scientific Representative to Canada at the 
Chalk River, Liaison Office, Ontario, Canada, from 
1967 to 1970, where he administered the technical 
exchange agreements on nuclear reactor and fuels 
technology and the production of heavy water. 

Upon return to the AEC headquarters, he was Chief 
of the Scrap Management Branch from 1970 to 1971, 
where he instituted a program of inventory control for 
unrecovered scrap plutonium and uranium 235 from 
AEC programs. He became Chief, Development 
Branch in the Division of Nuclear Waste Management

from 1971 to 1977. In 1977 he was made Deputy 
Director for Nuclear Programs of the Environmental 
Control technology Division of DOE. This included 
projects to stabilize uranium mill tailings, eliminate 
radon problems in homes, schools and commercial 
buildings in Grand Junction, Colorado, and identify 
and clean up former nuclear material processing sites. 

Mr. Ramsey retired from government service with 
the DOE in 1982 and became Vice President for 
Development at Nuclear Energy Services Inc. until 
1985 when he became a consultant in nuclear waste 
and remediation of environmental nuclear and toxic 
hazardous contamination. In 1986, he became the first 
President upon formation of Rad Elec Inc. 

Mr. Ramsey holds two patents for devices in the 
waste management field. He has authored over 20 
papers on nuclear topics, ranging from Nuclear Power 
Reactor Development to Waste Management Process-
ing and Radon Instrumentation. 

He is the designer of the practical radon monitoring 
device known as the E-Perm. Mr. Ramsey is a member 
of the Institute of Electrical and Electronic Engineers, 
the American Nuclear Society, Health Physics 
Society, and the Air and Waste Management Associa-
tion. He is a Director of the American Association of 
Radon Scientists and Technologists and the North 
American Radon Association. 
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fiUTOOOSE II 
Automatic computer dosimetry 
system featuring the imp 
smart dosimeter 
Dosimeter Features: 
n PROGRAMMABLE 
n RUGGED SOLID STATE DETECTOR 
n DOSE AND RATE ALARMS 
n LOW POWER DESIGN 
n CONTINUOUS LCD DISPLAY 

Reader/Calibrator Features: 
n RS 232/485 COMMUNICATIONS 
n DOSIMETER TEST FUNCTION 
n CALIBRATION MODE 
n ENTRY/EXIT CAPABILITY 

Central Computer Features: 
n IBM PC/XT TYPE COMPUTER 
n MENU-DRIVEN SOFTWARE 

XETEXINc. 
660 National Ave. • Mountain View, CA 94043 U.S.A. 
(415) 964-3261 • Cable: XETEX • TWX: 910-379-5010 
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WV= 
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H & H Associates 
Management Support Systems Inc. 

Administrative, Data Processing and Printing Support
for

Professional Associations and their Members 

Software Manuals 	 Directories	 Technical Manuals 

Business Cards 	 Wordprocessing	 Dues Collection 

Typesetting	 Desktop Publishing	 Newsletters 

Letterhead
	

Book Order Fulfillment
	

Envelopes 
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Rad Elec Inc. 
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E-PERM -

immi=nall"

(301) 694-0011 
Fax (301) 6944)013 

ROBERT W. RAMSEY
President 

Developers and Manufacturers of E-Perm` and 
other Electret Radiometric Devices and Systems 

5330 J Spectrum Drive • 270 Technology Park • Frederick, MD 21701
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collecting the dust along with progeny on a paper filter 
inside a specially adapted E-Perm chamber. The 
progeny decay, plus the radon, deliver ions to the 
electret and give a measure of the total ionization due 
to radon plus progeny which is called the working 
level. The working level is a function of both the radon 
source concentration and the daughter product con-
centration that remains in the air. Relative concentra-
tions of daughter products can be determined by 
working level measurement. If necessary, removal or 
dilution can be used to reduce their concentration and 
health impact. 

Electret Reader 
The heart of the E-Perm System is the electret 

voltage reader instrument. This device is a highly 
sophisticated electric-field sensor which can detect the 
smallest voltage shift on the face of the electret due to 
its neutralization by ion collection. It consists of a 
special receptacle into which the electret is installed 
and a shutter mechanism that allows the electric-field 
sensor to "see" the electret face. Electronic circuits 
amplify and register the magnitude of the field strength 
without alteration and produce a digital value. This 
digital read-out provides an absolute number for the 
loss of voltage and hence an unambiguous, quantita-
tive determination of the radon/radon daughter ion 
collection accomplished by the electret. 

The same reader is used for the electrets in short-
term or long- term radon-in-air monitoring, radon-in-
water, radon flux in soil and radon/working level. It 
makes the E-Perm System the first and most truly 
integrated instrumentation for radon yet devised. 

Planning the 
1991 HPS Meeting 

by Ed Tupin, Chairman, Local Arrangements 
Committee 

Planning is underway for the 1991 HPS meeting on 
July 21-25, at the Sheraton Washington Hotel. The 
following chapter members have volunteered for key 
roles: 

The Night Out	 Nancy Newman & Jim Spahn 

Awards Luncheon/Hotel Liaison	 Mike Wangler 

Social Program
	

Warren Keene 

Technical Tours
	

Bernie Shleien

Space Management 

Publicity
	

Kitty Dragonnette & Ray Johnson 

The 5K Run
	

Ray Johnson 

Washington is a vibrant city with many possible 
activities for the social program, the night out, and 
technical tours. We have a few ideas for activities and 
welcome your input. Please contact me or one of the 
people above. More volunteers are needed. 

HPS Summer School 
Planning Meeting 

A planning meeting will be held on May 18, 1990 
from 2-4 p.m. at the ORAU-Washington Office, 1019 
19th St., N.W., (Corner of K and 19th) 7th floor, Large 
Conference Room. The topic for the July 14-19, 1991 
Summer School is the "Biological Basis of Radiation 
Protection Practice." The purpose of the meeting is to 
set up key committees and activities. Please call Ken 
Mossman if you wish to attend (202-653-5505). 

BEIR V Report 
The American Nuclear Society, Washington, D.C. 

section is sponsoring a "Review of the BEIR V Report" 
with Arthur Upton as guest speaker on May 16, 1990. 
this is a dinner meeting at Amelia's, 1725 Jefferson 
Davis Highway in the Crystal City Underground. COst 
is $22.00. Call Marlin Strand for reservations at 301-
258-1298. 
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Acknowledgements 
by Larry Smialek 

I wish to thank Ray Johnson for his years of dedi-
cated service to this Chapter. He has been Chair of 
Public Information and Newsletter Committee since 
1983 (serves ANS local chapter in similar capacity as 
well as National PI Committee from 1985-88. As 
Editor, he has made our Newsletter one of the finest, 
professional newsletters of its kind. As educator, Ray 
has instructed us in communication skills. The series 
of National Newsletter articles written by Ray and 
Larry Petcovic have received international recogni-
tion. As President-Elect, and therefore, Chair of Pro-
gram, Social and Publicity Committee, he has 
scheduled stimulating meetings and seminars. Ray will 
be relocating to Susquehanna Valley Chapter territory 
and this Chapter will miss him. 

I also would like to thank Dr. Robert Devine for his 
vigilance as Chair of the Legislative and Regulatory 
Committee since 1988. He provided the necessary 
oversight of Maryland legislation with respect to the 
licensing of protection specialists. His committee con-
tinues to monitor legislative activities also in the Dis-
trict of Columbia and Virginia. Bob is now in Idaho 
Falls. 

Ray and I are also indebted to the exceptional be-
hind-the-scenes efforts of Sim Shanks, who has ar-
ranged meeting facilities for the last two years. Few of 
you can realize the great amount of work involved in 
finding meeting places and managing the details on 
menus, audio-visual equipment, and other negotiations 
with hotels, etc. In addition Sim (and colleagues at 
Georgetown University) have taken all the reservation 
calls for a year of record setting attendance at Chapter 
meetings (over 530 attendees so far). Sim could write 
a book on all the things that can go wrong with care-
fully laid plans, and yet we have had outstanding 
meetings because of his untiring efforts. Take a mo-
ment to say thanks to Sim at our next meeting.

In Memoriam 
We remember and honor the following Chapter 

participants who have passed away since January. 

Joseph Mason Brown, Jr. 
Jay Brown was very active in the Health Physics 

Society. He was a Chapter Member of HPS, became 
certified in 1960, served as a Member of the Public 
Relations Committee in 1965, and achieved Emeritus 
Status in 1980. Jay was a Charter Member of BWHPS. 
During his service to our Chapter, he held Executive 
Committee positions of Secretary-Treasurer (1963), 
President-Elect (1968), and President (1969). He 
Chaired the Membership Committee (1960), Finance 
Committee (1963. 1966), and Program, Social & 
Publicity Committee (1968), plus participated on 
Nominating & Elections Committee (1971, 1978, 
1979) and History Committee (1987-1990). 

Dr. Abraham S. Goldin 
Dr. Goldin is remembered for outstanding contribu-

tions to quality assurance in radiochemical analyses. 
In the early 1960's, at the Northeastern Radiological 
Health Laboratory in Winchester, MA, he initiated the 
Public Health Service's nationwide QA program 
which was later incorporated into EPA's ongoing pro-
gram. He was a professor at Harvard's School of 
Public Health for many years in the 1970's. In the late 
1970's he worked with EPA's High Level Waste Pro-
gram and served as Quality Assurance Officer for the 
Office of Radiation Programs. Dr. Goldin is best 
remembered for his penetrating intellect, broad scope 
of knowledge, high professional standards, and an 
unfailing sense of good humor. 

Gull (Beth) Taschner 
Beloved wife of John Taschner 

Beth attended many of our chapter and national 
meetings. She worked as a staff member of 
HPS/ABHP and for Nucleon Lectern Associates. 
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Ray Johnson 
Moves to Pennsylvania 

On April 2, 1990, Ray accepted a new position as 
President of Key Technology, Inc. (KTI) in Lebanon, 
PA. He was appointed to this position by Mr. Daniel 
Caulk who recently acquired the majority of shares of 
KTI in a move to stabilize the finances of the company. 
Mr. Caulk is also the owner and founder of Radiation 
Service Organization, Inc. (RSO) in Laurel, MD, and 
RAMP Indus tries in Denver, CO. 

Key Technology is one of the oldest and largest 
companies manufacturing and analyzing activated 
carbon radon detectors. KTI has analyzed over 
425,000 charcoal canisters since January 1986. They 
are now analyzing 3000 to 5000 a week. 

Ray brings considerable expertise to his position. 
He began studies on radon dosimetry and health effects 
with the U.S. EPA in 1973. He presented EPA's first 
estimates of U.S. population health risks from radon at 
an international meeting in Bombay, India, in January 
1981. Ray was Chief, of EPA's Radiation Sur veil-
lance Branch for 10 years and also served for many 
years as Quality Assurance officer for the Office of 
Radiation Programs. Ray was a commissioned officer 
in the U.S. Public Health Service on permanent detail 
to EPA. He attained the rank of Director Grade (Cap-
tain) in 1978 and retired in 1985 with 28 years of 
service. Since 1985 Ray has directed his own com-
pany, the Communication Sciences Institute, provid-
ing training in risk communication skills, to HP's and 
managers across the U.S. and Canada. He also worked 
with RSO to set up a state-of-the-art radiation meas-
urements laboratory and supervised a contract for 
radiation safety surveys at NIH. Ray is a Certified 
Health Physicist and Licensed Professional Engineer. 

Many of you know Ray for his monthly column 
(with Larry Petrovic) in the HPS Newsletter an "In-
sights in Communications." He has also edited our 
Chapter newsletter for seven years and chaired our 
Public Information Committee. Although working in 
Pennsylvania, Ray plans to serve his term as the 
BWCHPS President next year. Since he will be work-
ing closely with RSO, he will be commuting often to 
this area. He says, however, that he would like help 
with our newsletter next year. He will be glad to assist 
someone who could take on the editor's job. 

Ray has already joined the Susquehanna Valley 
Chapter and discovered they do not have a newsletter. 
Can you guess what he has volunteered to do? We 
extend our best wishes to Ray in his new position.

Free Publication 
The State of North Carolina forwarded 450 copies 

of the following document prepared by Ebasco Ser-
vices, Inc.: 

Summary of Questions and Answers 
Community Forums held by North Carolina 
Low-Level Radio active Waste Management Authority 

February 15 to April 25, 1989 

Copies will be available at future meetings, or upon 
request, Mr. Smialek will arrange to mail you a copy. 

Volunteers Wanted 
1. To chair or assist on the Legislative and 

Regulatory Committee 

2. To edit or assist with the Chapter newsletter. t 

3. To assist the 1991 HPS Meeting Local Arrange-
ments Committee 

Nominations for National 
Offices and Awards 

The Chapter is pleased to sponsor the following 
distinguished members for HPS offices: 

Dr. Kenneth L. Mossman - President-Elect 

Mr. Raymond H. Johnson - Treasurer 

Dr. Stephen A. McGuire - Director 

The nominations for fellow awards include: 

Mr. Charles A. Willis 

Dr. Joseph A. Sayeg 

Mr. Alfred W. Grella 
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'89 - '90 Chapter Programs 
Ray Johnson, Program Chairman 

The slate of programs and attendance for the Chapter 
year includes: 

September 21, 1989 (Attendance - 60) 
Dr. Warren Sinclair, Risk Estimates - 1989 

November 16, 1989 (Attendance - 80) 
RADM Richard Guimond 
New Air Standards for Radionuclides 

January 17, 1990 (Attendance - 230, 185 from 
BWCHPS) 
Chernobyl - A film and panel of experts recently 
returned from Chernobyl 
(Joint meeting with American Nuclear Society and 
Washington Society for Engineers.)

February 20, 1990 (Attendance - 55) 
Chairman Kenneth M. Carr 
Nuclear Regulatory Commission 
An Evening with Chairman Carr 
(Joint meeting with the American Nuclear Society.) 

April 5, 1990 (Attendance - 105) 
Dr. Genevieve S. Roessler, President-Elect, HPS 
(Annual Affiliates Night) 

May 15, 1990 
Robert Ramsey, President, Rad Elec Inc. 
E-Perm - A New Radiation Measurement Tech-
nology 
(Two Hour C.E.U. Program and Annual Business 
Meeting) 

Baltimore-Washington Chapter 
Health Physics Society 

Electrets - A New Radiation 
Measurement Technology 

Robert W. Ramsey, Jr
President, Rad Elec, Inc. 

Two Hour Workshop
and

Annual Business Meeting 

Tuesday, May 15, 1990 
The Anchor Inn 
Wheaton, Maryland

Mr. Thomas G. Hobbs * CHP 
221 Rolling Road 
Gaithersburg, MD

20877
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