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ADIATION MATERIALS and equip-
ment are used quite extensively in Jeffer-
son County, Ala., which contains a large indus-
trial center and the University of Alabama
Medical and Dental Colleges and their related
facilities. Concern about unnecessary expo-
sure of the public to radiation led to the inclu-
sion of a radiological health program in the
activities of the county health department’s
bureau of sanitation in 1961.

To provide technical guidance, the Jeffer-
son County Board of Health appointed an ad-
visory committee of local experts in radiation.
This committee, whose members represented
both medicine and industry, played an impor-
tant role in the formulation of regulations and
standards under which the program operates.
It is quite probable that the cooperation which
the department has since received from medi-
cine and industry is in large part due to the or-
ganization of this committee.

Regulations authorizing the control of all
types of radiation were adopted by the board
of health to become effective on January 1, 1961,
and standards detailing these regulations were
adopted soon after. Initial efforts were di-
rected at control of machine-produced radia-
tion, since this was the primary source of public
exposure. Within the first 214 years, all known
existing installations had been visited, and most
of these were found to comply with the
regulations.

Radium Management Program

Because the eventual goal of the board of
health was to achieve control of all unnecessary
sources of human exposure to radiation, and
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since good progress had been made with X-ray
machines, the board decided to extend the pro-
gram to include radium. Although the exist-
ing regulations authorized control of all types
of radiation exposure, the standards did not
specify requirements pertaining to sealed ra-
dioactive sources. Therefore, these standards
had to be revised. Again the advisory com-
mittee was called upon for assistance. The
revised standards were drafted and formally
accepted by the board of health on March 18,
1964. The regulations and standards adopted
were not incongruous with any State or Federal
rules and regulations.

The radium management program was a
joint endeavor of the Public Health Service,
the Alabama State Department of Public
Health, and the Jefferson County Department
of Health. The Public Health Service partici-
pated to obtain information on the methods of
initiating and conducting a radium management
program at a county level, and the State health
department was interested in the possibility of
expanding it to a statewide program.

A written protocol entitled, “Radium Man-
agement Project,” contained the overall ob-
jectives, methodology, and the duties and re-
sponsibilities of each participating agency. It
was invaluable, not only as an organizational
tool, but also as a reference guide. Much con-
fusion was avoided by having specifically de-
fined in the protocol the exact responsibility
of each agency.

Contingent to the protocol was the training

Dr. Chambers is health officer and Mr. Manning is
a radiological health engineer, Jefferson County De-
partment of Health, Birmingham, Ala.
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of two persons, one with the county health
department and one with the Public Health
Service, in the properties and handling of ra-
dium. This training was obtained through a
short course given by the Public Health Serv-
ice, visits to companies dealing with radium,
and an extensive review of the literature.

Locating radium wusers. Because no local
regulatory control had been imperative for
radium, we anticipated that locating radium
users might be difficult. Our first attempt was
made through letters to all known radium sup-
pliers in the United States requesting the
names of persons or firms within Jefferson
County with whom they did or had done busi-
ness. Most of these suppliers responded to
our request; however, one of the major sup-
pliers to local recipients did not respond. We
then sent letters, with appropriate forms en-
closed, to all industrial and medical installa-
tions within the county that might possibly
possess radium. This method proved more suc-
cessful than the first approach, and all but one
of the local radium users were located. This
nonregistrant was discovered during the sub-
sequent survey. A total of 10 facilities were
eventually registered as radium users.

Design of survey form. Before field contact
was made with the registered radium users, a
suitable survey form had to be designed. In-
asmuch as this was a pilot project, considerable
data had to be collected, necessitating a lengthy
form. On the other hand, in order to gain
the cooperation of the user, the form had to
be reasonable in length. Although a requisite
of the type of detailed information needed was
that it be adaptable to automatic data process-
ing, the final form contained a moderate de-
gree of subjectivity. After a cogent appraisal
by the surveyors, the form proved suitable for
installations of varying sizes.

Surveys. With all known radium users regis-
tered and a survey form available for use, ap-
pointments for surveys were made with the
registrants by telephone. In arranging the ap-
pointment with each person, we explained that
the survey would require that the radium be
out of service for 24 hours and that two visits
to the facility would be necessary. We
planned that the initial visit would consist of an
interview with the individual responsible for
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the radium and a preliminary survey of the
environment in the storage area. Naturally,
the amount of detail sought in the interview
was attuned to the schedule of the person being
interviewed. Some effort was made in each
instance to give this person a brief explanation
of the purpose of the project and the possible
hazards associated with the use of radium. In
this manner, health education became an inte-
gral part of the project.

The survey team consisted of at least three
members for most visits. On entering the
radium facility, a surveyor turned on the
gamma survey instrument and allowed it to
warm up. Meter readings observed while
walking through corridors were often enlight-
ening because indications were obtained as to
whether shielding was adequate. The alpha
survey instrument was assembled and allowed
to warm up while the person responsible for
the radium at the facility was being inter-
viewed. After explaining the procedure to be
followed during the survey, the surveyor
checked the radium sources and storage area.
By checking these items first, he could learn
much of the information needed by observa-
tion in lieu of extensive questioning.

Storage receptacles ranged from a lead “pig”
sitting in the open to a specially constructed
concrete vault. As soon as he entered the
storage area, the surveyor made a sketch of
the room. If significant gamma or alpha
readings were found, he noted them on the
sketch with a brief description of their loca-
tion. He then made a thorough study of
contiguous areas to determine if any gross con-
tamination existed. If there was no gross con-
tamination, the storage container was surveyed.
When contamination was detected in the
storage container, contamination was also
found on some or all of the other radium
sources.

Even though contamination existed in some
installations, the radium sources were prepared
for leak testing. (The method used is described
later.) Before the radium was removed from
the storage container, consideration was given
to possible exposure of surveyors and facility
personnel during the leak-testing procedure.
Shielding available, number of sources per con-
tainer, and other pertinent factors were con-
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sidered. Paper toweling was spread in a
convenient working area and the sources trans-
ferred to glass jars, one at a time. Performing
all work with the sources on toweling minimized
the possibility of spreading contamination.
Proper identification of each source was re-
corded on the survey form. After tightly seal-
ing all sources in the jars and placing them in
an adequately shielded area, but not in their
original storage container, the surveyor took
gamma readings in the area to determine the
exposure rate during the 24 hours in which the
radium would have reduced shielding. Im-
provement of the shielding was required if the
rate was found excessive.

Readings in the now empty storage container
were taken with the alpha instrument to give
further indication of source contamination.
Again, if the precise storage space where the
radium sources lay was contaminated, the
sources were usually found to be leaking or con-
taminated, or both. The final items checked for
alpha contamination were portable transport
carriers and the hands of persons handling the
radium. If any person who handled the radium
showed signs of contamination, he was asked to
wash the affected area immediately.

The total time required for completion of the
first visit, including survey and interview, was
a maximum of 11% hours, even at the larger
installations. This was accomplished by care-
ful planning and constructive action on the part
of each team member. Before leaving an in-
stallation, a surveyor informed the person re-
sponsible that the final phase of the work would
be completed on the following day.

When they returned to the installation the
following day, the surveyors checked the radium
sources for leakage. If no contamination or
leakage was indicated, they returned the sources
to their original storage space and gave a satis-
factory report to the proper authority. If the
sources indicated contamination or leakage, they
were returned to their storage space, but the
owner was requested not to use them until they
were decontaminated or re-encapsulated. The
surveyors requested that such action be taken
at once to assure the safety of everyone con-
cerned. They explained the situation in detail,
so that facility personnel completely under-
stood what had to be done. Thereafter, a fol-
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lowup survey was made of corrective action
taken by facility personnel.

We anticipated in the beginning that con-
siderable apathy on the part of the radium
users would be encountered during the course
of the program. On the contrary, there were
only two instances of indifference and the atti-
tude of these users soon changed to lively inter-
est when their radium sources were found to

- be contaminated. In general, the program was

welcomed. Radium users within the county ap-
parently desired information on the condition
of their radium.

The condition of the radium sources should
be the prime consideration in a radium manage-
ment program. However, three other factors—
storage, handling, and recordkeeping—can
make a bad situation of a good one, and, if
neglected, a desperate situation of a bad one.
If the radium source is in satisfactory condition
but stored inadequately, moved inefficiently, or
lost through poor recordkeeping, the situation
is bad. Furthermore, when a leaky source is
poorly stored, poorly handled, or misplaced, the
situation is indeed dangerous and in urgent need
of correction. We found that these three factors
needed attention and improvement in Jefferson
County.

The leak test method. A new method, called
the “jar test,” was used to determine leaking
sources. This method was developed in the
radiological health service section of the Georgia
Department of Public Health. (The jar test is
now being used in a statewide radium manage-
ment program by the Georgia Health Depart-
ment. More complete information and data,
including comparisons between this test and
other methods will be available when the
Georgia program is completed.) Asa field pro-
cedure, the jar test is systematic and not too
delicate. It proved successful during our pro-
gram. Although the procedure was designed
basically for field use, it can easily be applied
to laboratory evaluation of radium leakage. We
should like to point out, however, that the jar
test is incapable of discrimination between sur-
face contamination and radon and its daughters
emanating from a fissure of the needle or the
source itself.

The procedure followed in the jar test con-
sisted of placing the radium source into a glass
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jar with a screw cap that was tightened to form
a seal. The glass jar was placed in a shielded
area right side up to prevent the radium from
touching the lid. The source was allowed to
remain in the shielded area for 24 hours, to
permit radon buildup. Then the lid was re-
moved and placed in such a position that counts
could be taken with an Eberline PAC-3G sur-
vey meter. This instrument is gamma insensi-
tive and will discriminate between alpha con-
tamination and the gamma field which exists
in radium storage.

The jars measured approximately 3 inches in
diameter and 2 inches in height. This size was
considered small enough for adequate sensitiv-
ity, and it was found to be large enough for
all but two sources. The corresponding lid was
tinplate with a coating of commercial lacquer
on the inside. The lid also had a rubber seal
to insure a tight seal. The two sources that
would not fit into the jars were long-stemmed
nasopharyngeal applicators. The same method
of testing was used, but commercial olive jars
were substituted to accommodate these longer
sources. When placed in these jars, the source
was inserted so that the end with the radium
was nearest the jar lid.

Findings. Although the Jefferson County
project was small, the findings should prove
enlightening to persons concerned with radium
management. The facilities using radium
within the county were: one industry, three
hospitals, two otolaryngologists, one derma-
tologist, and two groups of radiologists with
storage at three locations. When the survey be-
gan there were 140 sources in the form of
needles, cells, plaques, nasopharyngeal applica-
tors, and a plumb-bob-shaped object. These
sources contained a total of 1,343 milligrams of
radium. The users owned 648 milligrams and
the remainder of the total was leased. Four of
the 10 installations had 446 milligrams of ra-
dium in 48 sources that were considered unsafe.
A single leaking source at each of the four in-
stallations was responsible for contamination of
most of the other sources.

An interesting aspect of the findings was that
contamination was found in each type of facil-
ity : one hospital, one industry, one radiologist
group, and one practitioner. In no instance
was contamination widespread.
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Readings from the jar lids observed on the
alpha instrument tended to cluster about four
levels:

1. 75,000-100,000 counts per minute or
greater, technically considered to represent defi-
nite leakage. This may, however, represent
major surface contamination.

2. 10,00040,000 counts per minute, consid-
ered to be a result of possible cross-contamina-
tion or slow leakage.

3. About 500 counts per minute, possibly as
a result of old contamination with the appear-
ance of terminal radium products or decay of
small amounts of radium entrapped in a weld.

4. Zero or very low readings which, of course,
represented no contamination or leakage.

Cooperation from the radium users in elimi-
nating the contamination was excellent. The
industry terminated its lease on radium in its
possession and returned the radium to the
owner. One of the users traded all the radium
in his possession for new sources of the same
strength. Another user exchanged a portion of
his radium for smaller sized needles. At the
final check with all users, there were 1,288 milli-
grams, less than the original amount. The
users seemed to welcome the radium manage-
ment program because of interest shown in the
condition of their radium. Most medical users
felt that there was no suitable substitute for
radium in their work. This was true even after
they learned the possible costs that would be
incurred if an accident were to happen which
could put their practice in jeopardy. We men-
tioned this possibility to the users, in light of
the four contaminated installations plus others
that were deficient in handling, storage, and
recordkeeping.

Inadequacies in handling were usually obvi-
ous. Personnel required to handle radium were
found to lack proper training in techniques.
Because of this deficiency, respect for the dan-
gers of radium was lacking. This should not
be considered of small significance because it
could mean the difference between a safely or
dangerously functioning organization.

With regard to handling of radium by ex-
perienced personnel, it should be mentioned that
nonchalance is one of the daughter products of
familiarity, and constant reminders of the dan-
gers appear to be the only solution. In a sur-
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vey of handling techniques, the adequacy of
transport carriers should also be considered.
In this project, carriers were considered ade-
quate in relation to quantity of radium carried,
length of time exposed, and other variables.
Such variables were reviewed at the time of the
survey.

Storage facilities in Jefferson County ranged
from good to bad. The largest radium user
had an almost ideal installation, with concrete
vaults for the lead pigs. However, some of the
smaller users had their radium in a lead pig
resting on a table or in an unlocked cabinet.
A definite distinction was observed between the
smallest and the largest users; the smallest had
the poorest storage facilities and the largest had
the best.

A variety of recordkeeping methods was ob-
served. The amount of radium used and the
frequency of use had to be considered in deter-
mining the adequacy of the record system for
the installation. The largest user had close to
an ideal system with good cross-checks. Sev-
eral installations kept track of their radium by
entries on indivdual patient records. This sys-
tem was considered adequate in a small private
office but not in the hospital or radiologists’
offices where the radium was used frequently.
An inadequate record system in one facility had
resulted in the loss of a needle on two occasions
within an 18-month period.

With one exception, adequate instrumentation
was not available at the various facilities. In
most cases, someone with instruments and the
technical knowledge to use them was on call for
emergency situations. The survey team sug-
gested that the health department be notified
in the future if any emergency, either actual or
possible, arose.

Cost and time analysis. A cost and time
analysis of such a project is quite difficult to
assess. Many preliminary items are always so
intangible that their value cannot be estimated.
The amount of time spent in planning, prepar-
ing the final protocol, and scheduling field work
is nebulous; only the actual time spent in per-
forming the fieldwork is easily determinable.

Considering these facts, we estimated man-
days and the cost of this time. However, the
bulk of this time was actually spent in the field,
and the survey team consisted of at least three
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members on practically every field visit. The
number of man-days was about 200, and the
approximate cost for this time was $4,000. This
figure excludes the time of administrative per-
sonnel with the health department and the time
lost by facility personnel while the survey team
was at work, although the latter was not sub-
stantial. Instruments and other equipment and
supplies are also excluded from the estimate.
Therefore, although the estimate of cost and
time is not absolutely conclusive, the results
obtained and the interest stimulated by the proj-
ect was well worth the cost and time.

Conclusions

The final survey form used in the project
proved workable but not perfect. Because of
its subjectivity, it was easily adapted to various
situations encountered in facilities of differing
sizes. It was somewhat unwieldy for the sur-
veyor when collecting technical information
relative to radium sources. Some questions
which seemed clear during design proved not
to be so conclusive during actual questioning.

It was shown, after using both methods, that
making an appointment with radium users to
conduct the survey was best handled by tele-
phone rather than mail. However, this may not
be feasible in a larger program.

The jar test employed in checking for leaking
sources of radium was evaluated as successful in
this project. As a field test, this method is ex-
traordinarily simple, sufficiently sensitive, and
rapid. It’s simplicity allows inexperienced per-
sonnel to become reasonably competent in its
use with little training. The sensitivity of the
method is encouraging and it appears to be a
test with reasonable reproducibility. Repro-
ducibility, of course, can be greatly enhanced by
the consistent geometry of the jars, the cap area,
and the distance from the cap to the instrument
window. This method is also advantageous to
the radium user, since the radium is never re-
moved from his charge and is out of use only
24 hours unless leakage is found.

Because of the apparent sensitivity of the
method, an arbitrary limit was established to
distinguish between contaminated and noncon-
taminated sources. This limit was 1,000 counts
per minute using the PAC-3G instrument be-
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cause we felt that sources yielding counts higher
than 1,000 should be decontaminated by appro-
priate means and surveyed further. If an in-
creased leakage value was obtained at this time,
re-encapsulation would be indicated. More data
would be desirable to confirm this point. Nat-
urally, we hope that this field method will
undergo more experimentation to determine
further its value and usefulness in detecting
radium leakage.

In view of the cooperation received locally, it
might be surmised that radium management

programs will be welcomed wherever attempted.
The responsibility of decontamination, of
course, should be accepted by the radium user.
The sole responsibility of the public health
agency is to point out deficiencies and see that
corrective action is taken by installation person-
nel.

Finally, it was again demonstrated that local,
State, and Federal levels of government can
operate together quickly, efficiently, and com-
fortably to bring about improvements in the
field of public health.

Registry of Tissue Reactions to Drugs

The Food and Drug Administration, U.S.
Department of Health, Education, and Welfare,
the American Medical Association, and the
Pharmaceutical Manufacturers Association are
jointly sponsoring a Registry of Tissue Re-
actions to Drugs to supplement present adverse
drug reaction reporting programs.

First proposed by the Drug Research Board
of the National Academy of Sciences-National
Research Council, the Registry will be estab-
lished within the Armed Forces Institute of
Pathology. Twenty-eight other registries,
known as the American Registry of Pathology,
already exist as joint activities of the AFIP
and sponsoring professional societies.

The purpose of the Registry will be to obtain
autopsy or biopsy tissue specimens in cases of
suspected adverse drug reaction. The material
will be thoroughly studied and monthly sum-
mary reports made to the three sponsoring
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agencies. Results will also be reported to the
local pathologists who furnish the study mate-
rial, and important information will be dis-
seminated to the medical community.

The Registry will augment the drug reaction
reporting programs now maintained by the
AMA and FDA. Reports are made to FDA by
about 500 cooperating Federal and military
hospitals and 110 civilian hospitals under con-
tract. The AMA receives reports of suspected
adverse drug reactions from physicians in pri-
vate practice, a number of hospitals not report-
ing to FDA, and other sources.

In 1966, the first full calendar year of opera-
tion, the expected costs of the Registry will be
about $100,000. They will be borne equally
by the three sponsors through a fund adminis-
tered by the Universities Associated for Re-
search and Education in Pathology, Inc.
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