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FOLDE ersonnel Radiation Zxposure Records at BIL

Personnel Radiation Exposure Records at Brockhaven National Laboratory have
been set up in such a way as to show both cccupatiornal and medical X-ray exposures.
The necessary data is accumulated and the reccrds are kept cooperatively by the
Medical Department and the Health Physics Division in the manner outlined in the
paragraphs that follow.

Personnel Menitoring Records of Occupational Expcsure
£

The general features of the srystem of Persommnel Monitoring in use at Br ookhaven
are explained in the sections of owr 3afety lManual which are attached to this report
as Exhibit 1. The system is patterned af“er thet in use at Oak Ridge National
Laboratory with a number of modifications.

The day by day exposure records of individuals with regularly assigned
Persomnel Monitoring equipment is lept on the card attached as Exhibit 2. The
technique of record keeping is illustratod by the hypothetical case of Faul T. Smith
BIlL Life No. 1516 who was assizned call nwiver © 15 and issued a regular film badge
on January 3%, 1949. The square for each cay is divided in two. The upper part is
reserved for pocket chamber entries and the lower half for film densities, open
window/shield (blue crayon) expressed in mrep,and nsutron exposures (red crayon)
expressed in the number of proton tracksﬂnumber cf tracks constituting a tolerance
value. Film badges for this group are read recularly on llondays (other groups on
other days to distrioute the work load) and alsc whenever pocket chambers indicate
an overexposure, as on January 1l2. Other svents noted on the card are self-
explanatory. A visitor badie may be used, as on January 24, when the regular badge
has been left at another area.

All visitors, when issued a f£ilm badge, fill out a card (Exhibit 3) that is
forwarded to the Personnel lonitoring Group. These are held until the badge is
processed and the readings pested, after which the cards are filed by visitors'
names. A cross check 1s made to remove omes viho alse have regularly assigned .
equipment as in the preceding parnsraph znd their exposures posted on Exhibit 2.
A deily log of visitors who have besn issued persemnel monitoring equipmsent is
prepared (BExhibit i) before the cards for *hat day are put into the alphabetical
file. These log sheets are available for use in investigating unusual situations
and for analytical purpeses.

Every % months, the Exhibit 2 cards will he totalized and the totals trans-
ferred to the composite exposure record (3Ixhibit &) which will provide space for a
10 year accumulation of data. At this time, fotals will obtained for visitors and
also transferred to composite expeswe records. The Ixhibit 2 cards, composite
record cards and other pertinent data relating to exposwres are kept in a folder
for each BNL emrloyee, this constituting the cemplete central exposure record for
that person. |

. Exhibit 5 is a form used for recaording calibration data. These sheets are
filed chronologically by the serial number of the batch of film for which the set
of calibration films are used. All films, including the calibration films, are
filed according to batch number. Individual films are identified by & system of

- Xeray marking that shows c2all rumbers and dates or calibration type and value.
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*fedical Records of X-Ray Exposures

The form used by the Medical Department to obtain a medical histery at the time .
of employment (Exhibit %) contains a question in regard to radiation exposure. If
exposure is indicated, further information is solicited. The yearly recheck exami-
nation form calls for information in regard to X-ray treatment. The enclosed form
(Exhibit 7) currently asks for the pre-employment X-ray history since this was not
obtained from present employees during their first examination. This information
1s now being obtained at the time of the first examination and will be eliminated
from the recheck exam in due course.

All X-ray examinations and treatments are logged by the Medical Department on
a standard X-ray r=scord form (Exhibit 9). Detailed tables are being prepared for
ostimating X-ray exposwres. These will be locked up by the technician and entered
in a colum reserved for this purposs.

Exchange of Records Between Medical and Health Physics

A weekly summary of X-ray expoeures is prepared by the X-ray technician and
sent to the Personnel Monitoring group of the Health Physics Division. This
includes namess, dates, parts of body X~rayed and estimated dosages in milli-roentgen.
The data in regard to pre-employment radiation exposures and X-ray history obtained
in Exhibits 6 & 7 are retained in the files of the ledical Department except where
the exposures are out of the ordinary. In such cases, the data is sent to Fersonnel
Honitoring for inclusion in the individual's exposure folder with a notation on his
composite exposure record. Any data on current exposures obtained from Exhibit 7
and not already reported, for instance X-ray treatments by outside physicians, are
sent to Health Physics.

The routine exposure records of the Personnel Monitoring group are not trans-
mitted to the Medical Lepartment, however, a report will be made in all cases where
the exposure is more than the Laboratory tolerance of 250 mrem per week. Iio such
exposures have occurred as yet and no regular form has been established.

Miscellanecus

_ All cases where there is an indication of an overexposure for a day or a longer
time are reported to the Survey Group using Exhibit 10. The Survey Group makes an
investigation and the form is filed in the individual's exposure folder. Space is
provided on the back of the Composite Exposure Record cards for explanatory notes.
Personnel llonitoring record forms and film have not yet accunulated to the point
where storage is a problem.

2/11/49 - F. P. Cowan
0. H. Perry
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PERSCMNEL MONITORING

A. GENERAL PROCEDURES FOR PERSONNEL MONITORING

1. A film badge shall be worn by all persons entering a 'radiation area”.
Two pocket ionization chambers shall be worn in addition to the film badge
by all persons to whom & film badge is assigned for more than onme day.
Radiation areas shall include the Nuclear Reactor - Fot Laboratory Complex
the chemistry and physics "warm" laboratories, the "hot" shops, 3ldgs. T-©
and T-527 and any other areas where a daily whole body exposure of more
than 10 millirem is likely. A film badge containing film sensitive to a
neutron flux as well as to beta aml gamma radiation shall be worn by all
persons in the nuclear reactor - hot laboratory complex and by individuals
in other areas when significant neutron exposures are possible.

The establishment of radiation areas in accordance with the definition jus’
given shall be worked out by the Health Physics Officer and the department
or other laboratory unit involved. This shall be done in such a manner as
to avoid, in so far as possible, having mumerous small areas or too fre-
quent changes in location. The confines of all such radiation areas
should be clearly delineated and suitable warning signs posted at the en-
trances. At the discretion of the unit involved, laboratories operating
below the level mentioned above may be established as radiation areas for
purposes of training or convenience,

It is recommended that a film badge be worn by individuals working with
radioactive materials in areas where daily exposures of less than 10
millirem are possible as a precamtionary measure. It is also recommended
that 21l doubtful situations be resolved in the direction of using the
personnel monitoring equipment. Such equipment will be mede readily
available with this end in view.

2. A film badge and two mocket ionization chambers shall be worn by all
operators of x-ray equipment unless the installations and procedures are
kmown to be such that no appreciable exposure is possible.

3. Personnel outside the Muclear Reactor - Hot Laboratory complex wearing
film badges in accordance with the conditions laid down above and exvect-
ing to be subjected to appreciable neutron fluxes should inform the
Health Physics Persomnel Monitoring Group (Ext, 552) of this fact, so that
special arrangements cen be made to include neutron recording film in the
film badge or to issue boron lined nocket chambers.

4, Pocket chambers and film badges are not to be tampered with in anyway
and are intended primarily for monitoring the person to whom they ars
issued. If persomnel monitoring equipment is needed for special experi-
mental purvoses, arrangements should be mede with the Health Physics
Personnel Monitoring Group (Ext. 552).

B, PIRSONNEL IXPOSURE RECOEDS - EXPOSURES

1. The Personnel Monitoring records will be maintained under the direction of
the Health Physics Officer. These records mgy be reviewed by responsible
scientific or administrative members of the laboratory staff.

2. All cases where film and pocket chamber readings of more than 50 millirem
1191 2784 per dgy are obtained, mist be investigated by a member of the Health
-Physics Staff, and written records of the investigations added to the ex-



PERSOMNEL MONITCRING

posure files of the individuals concerned. Indicated exposures of less
then 50 millirem per day may be investigated at the discretion of the
Health Physics Officer,

The Health Physics Officer shall inform the individuals concerned and
their supervisors of indicated exposures greater than the 50 millirem per
day limit. It shall be the responsibility of individuals receiving such
reports and of their supervisors, to take such steps as are necessary to
prevent rescurrences,

C. RESPONSIBILITY FOR THE ENFORCEMENT OF PERSONNEL MONITORING PROCEDURES

1.

2,

It shall be the responsibility of all individuals and supervisors to wear
personnel monitoring instruments in radiation areas as defined above and
to make certain that radiation conditions outside of such areas do not
exceed the specified maximum limit. It shall be the further responsibili-
ty of supervisors toc ensure compliance in these matters by the people for
whom they are responsible.

It shall be the responsibility of all persons and supervisors to make
available to the Health Physics representative information concerning the
type of material to be handled and to see that the Health Physics repre-
sentative has complete information concerninmg the name and life number
of the individual to whom the personnel monitoring instruments are assign

D. DETAIILED PROCEDURES FOR PERSOMNEL MONITORING

1.

2.

3.

u!
1191285

Radiation areas at Brockhaven shall be divided into the following three
classes:

Class I - Areas where the issuance and collection of personnel monitoring
equipment are closely controlled, such as the Nuclear Reactor - Hot Labora-

tory complex.

-Class II - Areas where there is a check-in to guarantee that all who enter

are wearing personnel monitoring equivment, but where such equipment is not
restricted to a single area as in Class I above. ’

Class III - Areas where persomnel monitoring equipment is required to be
worn but is provided on a self-service basis.

Personnel Monitoring equipment for any area in Classes II and III can Ye
worn in and out of all areas in these classes at will. Separate equip-
ment will be required for each area under Classl.

It is the intent of the procedures below to afford individuals required to
wear personnel monitoring equipment the minimum of inconvenience consistent
with the maintensnce of adequate control. It therefore follows that these
procedures require the cooperation of all individuals required to wear
personnel monitoring equipment.

Personnel monitoring equipment will be made available for use at the
following installations:

a) Maclear Reactor - Hot laboratory Complex
Om
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b) Hot Shops

¢) Chemistry Comnlex

d) Biology Buildings as required.

e) T-197 '

f) Physics laboratories as required.
g) Fire Houses

h) Police Beadquarters

i) Other sites as reguired.

Definitions
a) HRadiation Area - Any area where a daily whole body exposure of
more than ten (10) millirem is likely. The luclear Reactor - Hot
laboratory complex, the Chemistry amd Physics "Warm" laboratories
"Hot" shops, Bldgs. T-526 and T-527 are designated radiation aree
as well as such other areas as may be established under GENERAL
PROCEDURES FOR PERSONNEL MONITORING, paragraph 4, 1, above.
b) Film badge - A badge containing film sensitive to Beta and Gamma
radiation.
¢) Neutron film badge - a badge containing film sensitve to a neutro
flux in addition to the Beta - Gamma sensitive film.
d) Pocket chambers - pocket ionization chambers
e) Racks - Boards or similar devices on which either type of film
badge and pocket chambers can be placed.
f) Call number - that mumber preceded by a letter or letters to
designate location and identification of f£ilm badge.
g) Visitors - those individuals not regularly assigned personnel
monitoring equipment,
Racks are available in the locations listed above. ZEach film badge is

identified by a call number assigned to an individual. This call number
also appears on the rack to facilitate replacing the film badge and pocket
chambers at the correct location. The individual's name and life number
is also shown on the film badge to facilitate identificatioir,

Pocket chambers that have been worn during the day are read that night and
pocket chambers ready for use are issued prior to the beginning of the
next day's work, .

For the mejority of film badges the films are exchanged once a week, fresh
film installed, the ¢ld film developed and radiation dosage determined.
Film badges for the Police and Fire Departments. will be processed. every
two weeks unless & known exposure occurs in which case the film will be
changed and processed as soon as possible thereafter. Visitors film
badges are processed as soon as possible after turn in.

-3~



PERSONNEL MONITCRING
7. Visitors
The term "Visitors" includes persons in the following categories.
a) Off-site persomnel

b) On-site personnel not regularly assigned persomnel monitoring
equipment, .

c) Consultants

Visitors will ordinarily be issued personnel monitoring equipment for only
one day and therefore will be required to wear only a film badge. This
badge mist be obtained at a designated location for each radiation area
before entering.

The wearing of badges from area to area is governed by the same procedures
as given above in section D-2 for regularly assigned badges. The visitors
badge should be turned in at the last radiation area visited but if this
is not convenient may be left at the guard gate before leaving the site.
Film badges for visitors may be obtained at the following locations:

Nuclear Reactor - Fot Leboratory Complex - from guard on duty
Eot Shops - from guard on dﬁty
7-197 - from guard on duty

Chemistry - As indicated by signs at such radiation areas as may be
established,

Biology - From Dr. Fims' secretary for T-127 ard T-128. As indicated
by signs at other areas vhen established.

Physics - a) Calibration Building, T-121 - from supervisor or desig-
nated technician :

b) Nuclear Moments Iab, T-472 - from Dr. Cohen or one of
his assistants for the present. From clerk at area en-
{rance when provided.

Then an off-site visitor receives personnel monitoring equipment, the
visitor pass (Form ENL 133A) will®be stamped to the effect that personnel
monitoring equipment was issued. A space will be provided so that when
such equipment is' turned in, the space will be initialled by the receiver.
Upon leaving the lab site, the visitor clearance form is surrendered at th
gate as is now normal procedure, If the pass indicates that personnel
monitoring equipment was issued and not turned ir, the guard will ask for
the equipment. Personnel monitoring equipment is not to be taken off site
without the written permission of the Persomnnel Monitoring Group Leader.

If a visitor expects to be in one radiation area from time to time over ¢

1191281 | N
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period of three consecutive days or more, the Personnel lonitoring Group
(Ext. 552) should be notified by the Department or Division concerned so
that regularly assigned personnel monitoring equipment (film badge and
two pocket chambers?lcan be provided. This service will be furnished for
a definite period only if specified, or for an indefinite period, 1In the
latter case, the Department or Division concerned should notify the
FPersonnel Monitoring Group of the departure date when determined.

Operations at each of the establishments.

a) MNuclear Reactor - Hot laboratory commlex

Since this area is both a "Radiation Area" and "Classified Area", the
neutron film badge will be used as a security check at the three
entries through which normal entry and egress are made. Security has
specified that in order to have an accurate check of each individual
permitted regular access to this area, the individual will be assizne
to check in either at the entry to the Wuclear Reactor Buillding or at
the entry to the Hot Laboratory. For similar reasons, exit from the
area mist be made through the same assigned portal.

Upon arriving at the assigned entry, the individual who is regularly
assigned to work in this area, will inform the guard of his call
number and oresent the Brookhaven Identification Card. After proper
clearance has been determined, the guard will then issue two (2)
pocket chambers and a neutron film badge from the rack - first check-
ing to be sure that the security card number is the same as the numbe:
shown on the badge. Upon leaving the area, the individual will leave
his personnel monitoring egquinment with the guard who will then place
it in the proper location on the rack.

Visitors desiring to enter this area can obtain personnel monitoring
equivment at either the MNuclear Reactor entry or the Hot Laboratory
entry after having received the proper security clearance from the
guard on duty, Security has stipulated that visitors leave via the
entry bty which they entered the area. Upon leaving, they will
surrender their personnel monitoring equipment to the guard on duty.

Truck drivers, their helpers, etc., delivering supplies and equipment
by truck will first obtain vermission to enter the area and obtain
personnel monitoring equipment from the guard on duty at the Muclear
Reactor entry and will then proceed to the truck gate.

Upon leaving,the area personnel monitoring equipment will be surren-
dered to the guard at the truck gate. At the truck gate, 2 rack is
provided upon which the guard will place the personnel monitoring
equipment.

Until such a time as the facilities of the Pile Mainterance Building
are in operation, Laboratory maintenance crews, ectc., who are not
permanently assigned to this area will obtain personnel monitoring
equipment fromthe guard on duty at the Muclear Reactor entry. Upon
leaving the area with the intent to return to the area the same day,
personnel monitoring equipment will be surrendered to the guard at

-5~



PERSONNEL MONITORING

b)

c)

lléiZBQ.

the Nuclear Reactor entry. Upon leaving the area without the intent
to return the same day, personnel monitoring equipment will be
surrendered either to the guard at the Nuclear Reactor entry or to
the guard at the truck gate. In the event an employese returns to
this area the same day, the same badge and pocket chambers will be
reissued by the guard at the Nuclear Reactor entry.

A neutron film badge and two (2) pocket chambers will be worn by
gveryone entering this area, A film badge obtained in another area
will be left with the guard at the Muclear Reactor or Bot Laboratory
entrance and picked up upon departure. Pockst chambers brought from
another area may be worn, in which case, additional pocket chambers
will not be issued unless desired, :

Hot Shops

Personnel monitcring equinment will be made available on a self-
service basis. The guard on duty will insure that all regularly
assigned perscnnel o this tuilding take their personnel monitoring
equipment from the rack upon entering and also that the personnel
replace the equipment upon final departure for the night. The guard
will also insure that all visitors are equipped with a film badge
before entering and that personnel from other radiation areas are
equipped with film badge and pocket chambers.

Visitors to this area ars required to wear a film badge and can obtain
it from the guard on duty. The film badge need not be turned in to
the guard upon leaving this area if the visitor intends to visit other
radiation areas the same day.

Chemistry Complex

The personnel monitoring arrangements for Chemistry are incomplete
and subject to revision as the facilities and personnel of the depart-
ment are expanded. The Chemistr‘y "warm® laboratory and nuclear

moments laboratory, T-471 and T-H472 respectively are currently the

only radiation areas projected for this group of buildings but others
mey be set up under the terms of the above General Procedures, para-
graph AL, Plans call for the establishment of T-U71 and T-472 as a
single area with a single personnel enmtrance and a clerk to issue
personnel monitoring equipment to visitors. The clerk will also
check to see that all who center are properly equipped with persomnel
monitoring equipment. Suitable racks for regularly assigned personnel
w7ill be provide.. . '

Until such time as the permanent arrangements just described are mede,
regular personncl of buildings T-471 and T-172 will obtair personnel
monitoring equipment on a self service basis from racks in the indi-
vidual buildings. ZEquipment must be worn by all and returned to the
racks at night. It may be worn in and owt without restriction during

the day.

Visitors to these buildings are required to wear a film badge which
may be obtained from a designated location in each building. Such

visitord equipment may be returned to the racks on leaving or worn

to other parts of the Laboratory if desired.

~6-
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d)

e)

£)

Biology - Buildings

In order to maintain control of personnel monitoring equipment,
buildings T-127 and T-128 consist of one area with one rack for film
baﬂ.ges and pocket chambers. This rack is located in T-127. Building
TUE3, when it becomes a radiation area, will have a rack located the:
for tlose personnel normally assigned to work in that area. ZFach of
these racks will operate on a self-service basis. Individuals will
pick up their personnel monitoring equipment each morning before work
and replace it upon final departure at night.

Visitors will obtain a film badge from Dr. Nims' secretary in Building
T-127 or from someone to be designated later in Building T-H63,

Visitors leaving these areas nced not turn in their equipment to thesc
offices if there is intention to visit other radiation areas the same

day.
T-197

Personnel monitoring equipment is required only in certain designated
parts of this building, The equipment is available on a self-service
basis, Individuals required to wear personnel monitoring equipment
will pick up their film badges and pocket chambers from the racks eaci
morning and replace them upon the racks on final departure for the

night,

Visitors desiring to enter a radiation area in this building arc re-
quired to wear a film badge vhich may be obtained from the guard on
duty. The equipment need not be turncd in to the guard upon leaving
this arca if the visitor intends to visit other radiation areas the

same day.

Physics Laboratories

Although it is not contemplated that each of the laboratories of the
Physics Department will be a "Radiation Arca in its entirety, it is
possible that infrequently a nortion of a certain laboratory will
become a "Radiation Area" for a limited or longer length of time, in
which case personnel monitoring equinpment will be worn by individuals
in the area.

Racks arc currently provided in the calibration building, 7-121, and
in the Muclear Moments Leboratery, T-H72.

Racks and personnel monitoring equipment will be made available on a
self-service basis in other locations when required. The Personnel
Monitoring Group (Bxt. 552) should be notified in advance insofar as
possible so that film badges and pocket chambers will be supplied.
Individuals required to wear personnel monitoring equipment will
pick up their film badges and pocket chambers from the rack each
morning and replace them upon final departure for the night. When
the personnel monitoring equipment is no longer required, the equip-
ment will be removed from the racks and stored in Building T-1US5,

Visitors'! film badges will be available at the following installatio:
—7~
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g)

h)

i)

Lrarzat -

1. Calibration Building ~ Tw1l21
Contact supervisor or one of his assistants

2. Iuclear Moments Laboratory - T-U72
Contact Dr. Cohen or one of his assistants

Visitors need not turn in their equipment vhen leaving the area if th

visitors intend to visit other radiztion areas the same day.
Buildings T-526 and T-527

Personnel monitoring equipment shall be worn by all persons entering
either of these buildings., Pocket chambers in addition to the film
badge will not be worn by everyone except the police, firemen and
persons wearing visitors! film badges. A rack for personnel monitor-
ing equipment is not provided at these tuildings.,

. Visitors will obtain a film badge at onc of the locations mentioned

in paragraph D-7 above and may turn it in to any one of the areas
mentioned therein.

Fire Devartment

A rack with sufficient badges is available at cach fire house. The
shift chief will insurc that ecach man reporting for duty picks up
his film badge from the rack and returns the badge to the proper
location on the rack when going off duty.

As soon as practical after a fire either in a radiation area or in
an area vhere radiocactive materials are stored, the shift chief will
notify the Personnel Monitoring Group (Ext. 552) that the badges are
available for chenging the film,

Inasmuch as films are damegéd by water, other liquids and excessive
heat, etc., it it preferable that the film badge be worn in a pro-
tected area wherc vossible.

Police Headguarters

The Laboratory police are required to wear film badges while on duty.
A rack with sufficient film badges is available at Folice Headquarters
The duty sergeant will insure that the mer on his shift not obtaining
badges in a radiation area to which they are regularly assigned will
pick them up before going on duty and will insure that the film
badges arc returned to the proper location upon geing off duty.

Guards assigned to the Nuclear Reactor - Hot Laboratory complex for
periods of three (3) consecutive dsys or more will have neutron film
badges and pocket chambers assigned to them at the entry of the
Nuclear Reactor Building, Ouards assigned to this area for periods
of less than three consecutive days will utilize visitors' equipment.

For guards assigned to any other radiation area for three (3) or more
consecutive days, f£ilm badges and pocket chambers will be made
available on the rack in that area.

"
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The duty sergeant will insurc that the Persomnel ionitoring Group
(Ext 552) is notificd in advance insofar as possible so that arrange-
ments may be made to have personnel monitoring equipment available
for policemen.stationed three consecutive days or longer in a
radiation area.

Maintenance Personnzl

All maintenance versomncl (except janitors) when required to enter a
radiation area will follow the procedures for visitors as set forth in
paragraph D-7 above. Personnel required to enter a radiation arca such
as buildings T-526 and T-527 where no facilities have been set-up to
issue visitors badges, can in addition to the locations listed in pera-
graph D-7 obtain a visitors' film badge from the Personnel Monitoring
Group, Bldg. T-145.

Janitors, on day or night shift, vhose normally assigned work area is
within a radiation area, will be issued film badges and two pocket
chambers by their supervisor. Personnel monitoring cquinment is to be
returncd to the supervisor at the end of the shfft. A rack is provided
in the supervisor's office.

Janitors, not normally assigned to work in a radiation arca bub required
to enter one, will be issucd a visitor's film badge by their supervisar,
The visitor's filn badge is to be returned to the supervisor upon com-
pletion of the job or at the end of the shift, whichever occurs first.

Janitors at Class I installations will follow the procedurés as listed
for maintenance personnel under the installation concerned.

1191292 -



' EXHIBIT 3
KAME _ Spith, Paul T.

BNL Now_ 1516 DATE Jop, 26, 1,9 BADGE #_yip
ADDRESS |

BIDS. ISSUED FRGM _ Chepistry

BY__ D, K. G.
- —
FIIM BADGE, SEN ’ IS
o O
s 8
-/ ~
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