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PROCEDURES MAWUAL FOR PERSONIEL MOIITORIHG
INTRODUCTTION

In all installations vhere external or internal exposure to
radiation may cceur as u result of handling or using radioactive ma-
terials and sources of radiction a Radiation Safcly or Health Physics
croup is organized. One of the functions of this group is the safe-
guard of personnel, the calculation of radiation exposures, record
keeping of such exposures ond counseling as to the best methods for
protection from radiation.

In personnel nonitoring several devices or Instruments are
used, of which the most practical ones are the pocket-type ionization
chamber uand the £ilm bodee deosincter.

The procedures and techniques precented in the following pages
have two purposes: To provide siandard techniques on personnel noni-
toring resulting in reliable records of personal exposurc and to pro-
vide instruction for nev employees as well as training for participants

in various programs offered@ by the Puerto Rico Nuclear Center.
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SECTION I

1 Personnel Monitoring Devices, Description and Use.

There are o number of personnel monitoring devices, all of which have a

definite use for o particular type of work with radiocactive material, with

the purpose of gathering information in regard to exposure dose received

by personnel. These devices shall be worn as indicated. TFailure to do so

will be detrimental mainly to the vearer. '

A. Film badges - these badges, mede of plastic about 1 /4 x 1 3/4 inches
in size, have a beta-gamma film only or o beta gamme film and & neutron
one depending on the need.

1. Typeg - three types of badges will be asgigned.

5. Permanent badges - these have a picture of the person tc whom it
is assigned in the front, with the badge number at the top of the
picture. The serial number is prececded by a set of copitol letters
indicating the area where the badge is used and its permanent status.
The following set of letters has been assigned so far:

a) MP - Maysguez permonent badge
b} RP - Rio Piedras permanent badge

b. Temporary badges - these are similar to permanent badges but they
do not have a picture of the wearer. Instead, the name of the per-
son is typed in o white cardboard front with the badge number at
the top. The serial number is preceeded by o set of capital letters
indicating the area where the badge is used un its tempeorary status.
The following set of letters hasg been assigned so far:

a) MT - Mayaguez temporary badge
b) RT - Rio Piedras temporary badge
¢} OT - Cancer Hospital temporary badge

Note:

OT badges have been ossigned to Cancer Hospital employees to
differentiate them from the PRNC cmployees which are either RP
or RT. Although the badge bears letters suggesting temporary
status it is mecant mercly to provide identification regardless
of their permanent or temporary status in the institution for
which they worl.

¢. Short term budges - these badges have a yellow cardboard front
with the scrial number typed at the top. This number is preceded
by o set of capital letters indicating the area where the badge is
used an its short-term status. The following set of letters has
been cssigned so far:

a) MS - Mayaguez short - term badge
b) RS - Rio Piedras short-term badge




I-02

Due to the diversity of facilities in PRNC a color coding scheme is used for
safety and operational purposes. ILadges will have a red, yellow, or green
stripe in thc bottom front depending on the wearer’s duties and needs.

Regardless of type of badge, this shall be worn with the serial nuwiber toward
the front.

The badges shall be worn sonevherce between the chest and walst level outside
of all clething.

Perncnent cnd tenmporary badges shall be picked up from o badge rack located

in the noin lobby when entering thie instollation. The rack is numbered gerial-
1y to correspond -rith the film bodze. Dadges shall be returnced to thelr proper
place in the rack on lcaving whce installagica.

Short-tern badges are supplicd by the receptionist and in special cases, by
the Heolth Fhysics Division dircetly. On leaving the installation the wearer
shall return the badge to the receptionist or to the rack if he is staying
rore than one day.

Besldes radiotion, films are gensitive to a certoin cxtent to hunidity and
changes in temperature, therefore, the badges shall never be tampered with,
taken home, left in the dravers, ncar radiation sources or on top of cold or
hot surfaces, etc. IT this is done, an erronecous rcading rwy be recorded for
the person to whom the badge oz assigned.

B. Poclket dosimeters - these are self-reeding pen type electroscopes.

1. These will be used by personnel working in roadiction oreas where the
possiblity exists of metting an exposure dose greator than 60 milli-
rers of ¥ or beta-garmra radiation in 8 hours (Sce Table I for Maximun
Permissible Exposurcs to External Radiation).

2. Pocket dosimeters shall be placed in boxes clearly marked "Dosimeters”.
Such boxes shall be located in the!

a) Lobby dosinmeter rack (Moynguez and San Juan)
b) Reactor building rain entronee door
¢) Amnex buildinz hall

3. Persomnel using pocket dosireters shall be Ingtructed by thelr super-
visors on how to read thenm and when to use tien.

L. jhenever such a dosineter is to be used the person interested should
pick one from the box, write down in a slip of paper provided for,
his full name, number of desimeter, initial rcoding of deosimeter and
date.

5. When leaving the area the vearer shall read the dosinmeter record its
final reading in the slip of paper, attach the slip to the dosimeter,
¢lip, and return both to its appropriate place. I meter is reading
off-scale notify Health Physics Division impmediately.

In case a dosineter is to be used for nore than one day, the wearer
should return it to its corresponding place in the rack.
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Table I. RECOMMENIDED LIMITS CF OCCUPATIONAL EXPOSURE TO EXTERNAL SOURCE

CF RADITION

EXPCSURE TO CONDITTION DOSE (REM)
ihole body, head and Lcecumulated dose 5 (W - 18)*
trunk, blood Torming
organs, gonads, lens 1% veeks
of éyes (gquarterly) %
Skin of whole body year 30
and thyroid 13 wveeks

(quarterly) 10
Extremeties y.ar 75

13 weeks

(quarterly) 25

¥ N iz the age and greater than 18.

Revised: January 2, 1963
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6. Pocket dosimeters shall never be haondled roughly or left near o

source of radiation.

Pocket chambers - these devices are similoar to pocket dosimeters, except
they arc not self-reading and have to be read with o speciel instrument.

1. These will be used by personncl working in radiation crcas where the
possibility exists of receiving o dose greater thon 20 millirems of
% or beta-gamme radiation in 8 hours.

2. Pocket chambers shall be used and handled in the same manner as pocket
dosimeters.

Cthers

1. The HPD keeps u nurber of high range pocket dosimcters for energency
cases.

5. Use of audible alarms is required for the operation of certain

ivrradiotion facilities such as the gommo room, and reactor faclliitles.
gpecific instructions on their use ore given in the operating procedure
of the facility.
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SECTION IIT I

Procedures and Criteria For the Assignuent of Personal Monitoring Devices

IT.1 Procedure on Arrival Lo PRIC

L. Hew Personnel

1.

The receptionist will insiruct new euployees reporilng to work for
the first time to comtact LPD before tucy ore admitted to work.

Health Physics will proceed as follows:

e

d.

Reguest two photographs (2 X 2 inches) from the Administration
of new enployees 1f hired for a period of no less thon one ca-
lendar year.

Fill Form PRHC UPD {Fi1) 002. The division hiring the person will
supply the informatior called for in thiz Torm.

. Fill in a reference blue card (Figure 1) for every person for whom

Forr1 PREC-HPD (PM) 602 is completed. If the person’s stay is for
more than six months, two cards, a white and o pink one, will be
issued, in addition to the blue one. The blue card will be kept
in alphabetical order in a file in the HPD Director’s office, the
pink and vhite oncs in a file in the Record Keeper’s office. The
white card will be filed by name, while tie pink one will be filed
by badge number. Waen o person teridnetes the pink card can be
discarded. The whitc and biue ones are clipped together and placed
in a file drawer headed "terminate” in the HPD Director’s Office.

1. Instructions for wiiting up reference cards

a. Type badge nwiber

b. Type nane of peirson

c. Type division (Ruactor, Health Physics, Radioisctopes
Application, che.)

d. Type FMI, TMO, ond termination date. FMI is the date when
the person shall start wearing thoe £ilm badge.
FMO is the date when the person stops wearing the film badge
or nmeter.
Termination date 1s when the person termdnates.

Issue a provisional badge or pocket charlber until the Tinal badge
is assigned, if one i3 nceded. In casc o filn badge 1s assigned,
its purpose shall be cxplained tc the person.
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PUERTC RICO NUCLEAR CENTER

Fotice of Arrival and Departure

TO BE FILLED BY SUPERVISOR

Hane Expected Date of Position Diviegion
Arrival and Departure

= W

\i

L3N

@

10.

Supervisor Date

Fame T Io. AT io. Remarlg

© @ N oY oF oy

10.

Note: If no I'MI or MI is needed write under FMI and MI no. Dxplain under remaris. If
MI is needed put a chech mark under I'MI and MI and write film badge number assigned
next to 'MI. Do the same for pocliet meters.

T"ORM PRNC-IPD (PM)602
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MP-001 FMO
John Doe
Health Physics
FMI MO
MI Termination date
Fig. 1
B. Students

1. The receptionist will refer students to the HPFD where Form 662 will
be filled and the type of badge to be worn determined.

2. Health Physics will proceed with steps ¢ and 4 of IX.1, 4, 2 above.

C. Visitors

A1l visitors shall be interviewed by the recepticnist who will decide
which type of monitoring device is necessary. In case of doubt, the
receptionist will contact HED.

II. 2 Criteria for Issuance of Personal Monitoring Devices

A. Film Badges

1. All persons associated with PRNC shall wear a film badge. The follo-
wing badges will be issued depending on their association with PRNC.

e

Coe

Permanent badges - are assigned to permenent employees or persons
associated with PRNC for a relatively long pericd of time (one
year or more). A permanent badge number shall be assigned to a
person for life. It shall never be reassigned to any other person.

» Temporery badges - are assigned to employees or persons associated

with PRNC for a period less than one year, but more than six months.
Part-time employees and full time PRNC students are also assigned
temporary badges. This badge can be resssigned.

ghort-term badges - are assigned to employees or persons associated
for a short-time (six months or less) with PRNC. They are also
assigned to PRNC San Juan Area personnel visiting or temporarily
engaged at the Mayaguez fLrea and vice versa. Students attending
classes at PRNC (other than full time PRNC students) also fall in
this category. This badge can be reassigned.
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Criteria for Color Coding

1. Red - persons wearing a badge with a red stripe have access to all
focilities within PRNC. Assignment of red badges will be done after
consulting with the Reactor Division Head.

2, Yellow - persons wearing a badgc with a yellow stripe have access
to any facility within PRNC except the Reactor Ruilding, which they
con visit provided they arc escorted by a person wearing a red striped
badge or by previously notifying the reactor supervisor and getting
his approval.

3, Qreen - persons wearing a badge with a green stripe have access to
all facilities of PRNC cxcept Reactor Building, laboratories and
rodiation areas in general which they can visit, provided they arc
escorted by a person wearing a red or yellow striped badge according
to the area visited, or receiving approval from the pcrson working
in the area.

Pocket Chambers

The receptionist will give pocket chambers to:

1. Individual visitors to offices within a laboratory or visiting an
area where they may be exposed.

Prior approval must bc¢ had from person to be visited.

2. Employces of service companles (typewriter, telcphone, clectricity,
cte.) after due identification. However, the Division Head shall
requost a film badge or pocket dosimeter from HPD if this work is
tc be performed in an area wherc the serviceman may be exposed toO
loniging radiation.

3. Onc out of every 5 perscns of touring groups.

Pocket Dosimeters

Will be used by perscmnel os described in Section 1.1 B.

Cthers

1. The HPD keeps o number of high range pocket dosimeters for emergency
CaSESs.

2. Use of audible alarms is required f£or the operation of certain

irradiation facilities such as the gamma rcom and reactor facilities.

Specific instructions on their use is given in the operating proce-
dure of the facility.
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IT.3 Wotification to Interested Person
Upon corpletion of refercnce cards and assignment of proper personnel

nonitoring device the HPD technician in charge of personnel monitoring
will notify the interested purson using Form PRNC-HFD (pM) 602a.

Effective you have

been assigned FM Ho. FM No.

which is locatcd in the rack in the lobby.

PORM PRENC-HPD (PM) 602&




SECTION IIT

Procedures for the Distribution, Reading and Collection of Moni-
toring Devices

III.1 Pocket Meters

A. Dissribution - pocket chembers and dosineters are distributed
as follows:

1.

Dosineters used by persommel are routinely charged and dis-
tributed weekly, according to section I.B. The slips of
paper referred to in Section I.1, B.4-5 with the readings
will be collected daily. This will determine if a dosimeter
needs to be charged more freguently.

Pocket chambers assigned to visitors are read, charged ond
returned daily to their assigned place in the receptionist’s
desk.

B. Reading of neters

1.

2.

Meter number is recorded in DCWS. (Form 500)

For pocket chambers, the reading is recorded in the DCWS before
removing neter fron charger reader. When dealing with pocket
dosimeters, the reading is transferred daily from the slip of
paper to the DCWS.

III-01




PUERTO RICO NUCLEAR CENTER

PERSOITWEL MONITORING

DAILY DOSIMETER AND CHAMBER WORK SHEET

Distributed by:

Collected by:

Date

Recorded by

LLL=07

Meter X=-Ganma
No. Hame {or-riren)

I{Erxrcnn)

Test

Remarks

FORM PRNC-HFD {FM) 600
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5. Rejects

a. Meters reading more than 30 mrems in one 8 hr. day shall be
placed in a box marked "Examine’ .

b. The meter number is entered in the [CWS. Under the corres-
ponding column, record the exposure dose followed by the
letter (E) or write (08) if the meter reads off-scale.

¢. Mechanical end leal tests are carried out on the meters and
the results are recorded under the columm "TEST' of DCW3; M,
L - 0K shows satisfactory results on both test, M. referring
to mechaniceal damage test and L to leak test. If one of the
tests, fails, then an X is written after the ildentifying
letber (M or L), for example, L - CK, M - X means leak test
satisfactory, and mechanical damage of the meter.

d. If both tests are satisfactory the meter reading previously
recorded wiil be accepted. In the case of a meter reading
off-scale un investigation is gtarted to determine the reason
for such a high reading {(e.g. the meter was left inadvertently
nesr o radiation source). Use Form 601.

e. If one of both tests show the meter is beyond repeir discard
it.
C. Procedures for Off-Scale Readings

1. Whenever an investigation for the off-scale reading indicates that
a person received more than 200 mr or mrems, the film in the badge
shall be removed and processed immediately. The film exposure read-
ing will be entered in column 3 or 4 of DCWS making a note under
remarks that such exposure is due to film dosimeter.

D. Miscellaneous

Keep the form DCWS until final results have been cobtained and recorded
in “Xardex’ cards or Short-Term records (see next section).

III.2 Film Bzdges
A. Collection and Processing
1. Permanent and temporary badges issued, are assigned a place in the
rack at the lobby of the building, where they will be kept when not
in use. Tae Film shall be collected and processed routinely as
follows:

a. Neutron films

(1) twice a month- for personnel that can be exposed to neutrons
routinely.
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PUERTO RICO NUCLEAR CENTER
Personnel Exposure Questionnaire Information

This report shall be made only after a pocket chamber or pocket

dogsimeter reading 03 has been tested for leakage and mechanical damage

and found in good working condition.

Meter Ho. Identification No.

Date when meter read 08

Name pivision
(Last, Tirst, Middle)

Mechanical damage test satisfactory (Yes or no)

leakege test satisfactory (Yes or no)

Film density equivalent to rems of
radiation.

Neutron tracks/cm? equivalent to rems of
neutrons.

TCD tc date when meter read 0S (TCD dose obtained from Kardex Records

or Short-Term Records).

Betimated exposure dose

Person {(s) working in the same area where possible overexposure
occurred and meter readings.

Nane FM No. Reading Date Remarks
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Description of work performed by person during the day when meter

was found 03.

Description of work performed by another person or persons in the

same area or nearby area Where possible overexposure occurred.

Action taken upon disclosure of possible overexposure.

Is an Investigation Report of Radiation Exposure in process?
(yes or no)

Reason:

Investigated by Date

Approved by
Head, Health Physics Divigion

FORM PRNC-HPD(PM) 601
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(2) once every three months (quarterly) - for personnel
whose duties routinely do not imply exposure to
neutrons.

Beta~gomma film

(1) once a month - for personnel that can be exposed to these
radiations routinely.

(2) once every three months (quarterly) ~ for personnel

whose duties routinely do not imply exposure to these
radiation.

Short term badges - shall be assigned a place in the rack only
when the wearer visits PRNC for more than one doy, otherwise,
they will be returned to the receptionist. The films shall be
collected the same day the person leaves PRNC and are processed
tegether with films of permonent and terporary badges.

NOTE: In speciol cases films can be processed at an interval

B.

other than indicated above.
Schedule of Film Processing
The procedure outlined below is to be followed:
1- All films will be processced within 2 days after change dute
except when this comes on a Friday. In this case wait until

first working day in thec next week.

2- A1l films not processed ot this time will be designated
"not received'.

3= If film appears later it will be developed with the next
batch.

4- If at the end of this second period the film has not been
found record in appropriate form us film lost.
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SECTION IV
Records

IV.1 Two types of rccords will be kept: "Kardex' and Short-Temm Personnel
Exposure records.
"Kordex' records will be kept only for persons enployed, associated or
visiting for a period of not less than & months. For other persons, ex-
posure records are kept in o different system called Short-Term Person-
nel Exposure Records.

IV.2 "Kardex' Record Cards - Description

A. The "Kardex" record consists of two "Kardex' cards designated Card 4
(see figure 2) aond Cord B (see figurc 3). Cards A ond B are printed
on both sides and provide record space up to 26 weeks or two guarters
each.

B. Card /. is used to record exposurc as obtained from the reading of
pocket neters only, while Card B is used to record exposure as
obtained fron the reading of badge film as well as pocket neter.
In the lower left hand corner of Card B orn both sides shall be
written the nane of the person whosc rccord is to be kept. Next,
the division to which the person belengs. Then, the film badge
nrrber.

C. Transfer of Exposure Reading tc "Kordex” Cards

All exposure entries shall be nmede in pencil. Other entrics in ink.
No erasures are allowed. If = nistoke is made in an entry, cross
out such entry, enter the correct onc and initial the correction.
Gince "Kardex" cards are filed in nunericel order and pocket neters
and filn badges are read also in nunerical order:

1. Find card nurber correspending to first meter nuober listed in
the Daily Dosimeter and Chamber Work Sheet (DCWS).

2. Now make the appropriate transfer from DCWS to card amd cross
out meter number in DCWS. Cormplete ALL necesgsary ontries in
one card before proceeding to the next one.

3. Repcat step 2 until all neter nurbers in DCWS have been crossed
out.

b, Always pull out drawers in order and work with one drawer at a
tine only.

D. Specific Procedure

1. Card ..
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RADIATION EXFOSURE RECORD
MF- owter found, MI-date meter issued; ML-meter lost; MO-date meter out of service, MR -date meter reiasued

CODE: 1- meter contuminaiad; 3- meter damaged; QT - quarter total; TSRA- totsl significant resding to dete; TSRW- total
stgnificant resding for the week; WK- Health Physics week; IRR- irrsgularity: OS- meter off scale.

DAYS

MITIWITI]F

S

]

TSR

TSR,

IRR §WK

DAYS

TSR,

M

TIWITIF|S

S

TSR,

10
11

12

~n| o] >l ra|=|F

13

Fig.

2

FMF-film meter found; FMl.date film meter issued. FML -film meter lost, FMO-date ilm meter out of service. FMN-film meter not processed; PMA-date film

meler reissued, CODE: - {ilm fogged; 2- film contaminated. 3- {ilm damaged, 4- film miseing. 8-
of X-ray exposure, 8- evidence of light exposure. FN- fast neutron dose; OW- open window., OWD- open window dote; PM-

_shielded window dome; TCD- total cumulated dose to date.

film damaged in process; 8- film lost {n process; 7- evidence
pocket meter; SW- shielded window; SWD-

WK

FILM_BADGE

OW jOWD] SW |SWD

FN

M

TCD

IRR §WK

FILM _BADGE

oW

WD| SW |SWD FN

| PM
TSR

TCD |IRR |QT

10

1

12

13

—nt|Dlen! ]| =—

SRR

PRNC . HPUPMCRS

Torn Loe
Alegegr Awysies
M- oo/

Fig. 3

-Litho Pefia- Mayzgiler
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a. First column WX in Kardex card refers to Health Physics
week. HP week No. 1 always starts on January lst of each
year.

b. Write MI (meter issued) and date on side of card A corres-
ponding to date of issuance as illustrated in Figure 4. The
subscript denoctes type of radiation meter issued, thus My
means mcter for X or ¥ radiation.

c. The second column "Days"” is subdivided into seven sub-columns,
one for each day of the weelk.

d. Bach weck iz divided into twe sections, by a horizontal line.
fach day in any week is divided intc four sections by two dia-
gonal lines since 2 types of meters may be used in certain cases,
one for X and/cr gamme radiation and another for thermal neutron
radiation. fThe following Figure 4 illustrates how the sections,
which are numbered 1 to 8, are filled.

1) Enter daily exposure due to i and/or gamma radiation in this
space.

2) Enter deily exposure due to thermal neutrons in this space.
3) Enter the sum of 1 for the day plus 3 of previous day.

L) Enter 2 for the day plus &4 of previous day.

5) Enter sum total of 1 for the whole week.

6} Enter sum total of 2 for the whole week.

7) Enter total of 7 of previous week plus 5 of present week
. ¢xcept as noted below.

8) Enter total of 8 of previocus week plus 6 of present week
except as noted below.

Note: 7 and 8 will be equal to 5 and 6 respectively only
for the first week an entry ls made.

Figure 5 illustrates an exposure record with entries for
the first 13 weelks.

e. Whenever an irregularity occurs it shall be indicated in the
last column "IRR' and dated. The following shall be considered
irrcgularities:
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BADIATION EXFCSURE RECORD
meter found; MI-date meter issued. ML -meter lost; MO-date meter oui of survies. MR-date tmeter reissued

1V-0k

QODE: 1- meter contaminated; 2- meter damaged: QT - quarter total: TSHA- total significant reading to dute; TBRW- total

sgmificant recding for the week: WK- Health Physics week; IRR - irrvegularity: O8- metar off scale.

Flg. 5

&) TSR DA TSR
WK 2 x| IRR lWK Ys %= QT
MITIWITIFis]s ITSR MITIWITIF{SsS] s ITSR
i o ’ / / / /
1 AV SV 2 2 7 & 8
3 =4 EVAE
PN\ AN -
T
? MLy - LHTE ALy = ORTE
PRNC - PP CI0RA
Lve. ¢
RADIATION EXFOSURE RECORD
MF- moter found; Ml-date meter izwued: ML -metar lost; MO -date meter out of sarvice; MR -dote tieter relssusd
CODE: 1- meter contaminated; 3- maeter demaged; QT - quartar totsl: TBRA- total significant resding to date: TERW - total
significart resding for the week; WK- Bealth Physics wosk: [RX. irregularity; O8- mmer off sexle.
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oAV o/ e 17 Vo /) &7t / ATy DorE (/52 uik) A7»n -~ D97 (/5T w'®
o r TR :
7 = d‘o _5._0 e /‘f & /oo i 2. AO ¥ Dare (sth wic) L0n -LerE (fﬂ-"“f’)
Dl olrol7o 4 iy ALy = Ders { 7E5. w Ao K 31 T (/ﬁnﬁn‘&égml




Q.

b.

Iv-05

Code: 1- Meter contaminated
2- Meter damaged
ML~ Meter lost

Whenever a meter is talen out of service, type below MI, MO
and date. The same procedures will be used when a meter isg
reissued. (See Figurc 5)

- The last colurn QT %o the right of the card will be used to

accumilate any thirteen consecutive weeks. The weeks covered
will be written on top of the accumulutated exposure dose as
shown in Fig. 5 for the first consecutive thirteen weeks.

- Card B

Write FMI (£ilm meter issued) and date at bottom of Card B
&s illustrated in Figure 6.

First column "WK' in Kardex cards refers to Health Physics
week.

The second column (Film Badge) subidivided into six subcolurms,
and the three coluwmns following, are a2ll numbered in Figure 6.
An explanation of each one follows.

1. Enter open window density.

2. Enter open window dose (mrem equivalent of density) .

3. Enter shielded window density.

4. Enter shielded window dose (mrem equivalent of density).

5. Enter total of 5 of previous entry plus 2 of current entry
except as noted below.

6. Enter totel of 6 of previous entry plus L4 of current entry
except as noted below.

T« Enter current fast neutron dose (mrems).

8. Enter total of 8 of previous entry plus 7 of current entry
except as noted helaow.

Note: 2 and 5, 4 and 6, and 7 and 8 will e equal in the
Tirst entry made.

9. Enter in this space the value for TSR from card A for the
corresponding week. See part E of th%s section.

10. Enter sum of 6 plus 8 for the corresponding week.




Fi17-film meter found; FMi-date film meter isoued. FML-film meter lost, FMO-date film meter out of service, FMN-film meter not processed; PMR-date filra
meier reissued.  CODE: |- film fogged, 2- fiim conlaminated; 3- film damaged, 4- film missing. 5- fiim damaged in process; §- film lost In process; 1- evicrnce

of {-ray exposure, 8. evidence of light exposure; FN- {ast neutron dose, OW- open window, OWD- open window dose; PM- pochet meter: SW- shielded windne, S¥D-

teldrd v indow dose; TCD- tlotal cumutated dowe to date.
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1l. Enter irregularities if any.
The following will be considered as s0.

Code
1. film fogged

2. film contaminated
£ilm damaged

film missing

film lost in process

3.
Fh.
5. £film damaged in process
6.
7. evidence of X~ray exposure
8.

evidence of light exposure
FML - film meter lost
FMN - film meter not processed

d. Vhenever a film badge is taken out of service, write at bottom
of card B, under FMI, FMO and date. If badge is reissued follow
the same procedure {see figure 6).

e« Notice from figure T:

1. That in this example in weeks 1, 2 end 3 no entries were
mede under OW, OWD, SW, SWD and OWD assuming film for beta,
X and/or gemma radiation was processed normally every four
weeks.

2, Similarly every two weeks an entry was made for FN (fast
neutron dose) since this film was processed every two weeks.

3. SWD represents the dose due to penetrating rodiation. This
is the one of most interest.

4. Beta dose is not recorded directly in the exposure record.
However, this can be calculated at any time from the OW and
SW densities.

E. Exposure records are based on personnel monitoring film except
as provided below.

1. If film is lost or damaged such that it is not usable for
determining the exposure, then readings from meters will be
used provided these readings cover the same period of time
ag the film. This implies that the person was using a meter
plus a badge simultanecusly.
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2. If film is lost or damaged such that it is not usable for deter-
mining the exposure and no meter reading is available as pro-
vided in 1 above, then the exposure from the previous monitoring
period will be used to prorate the exposure for the current period
up to the time a new film was issued.

Short-term records - are kept for persons associated with PRNC for
periods of less than 6 monthes other than one time visitors. Records
will be kept in Form 603.

Film from ST badges are processed in accordance with Section IIT.Z2,
however the exposure dose is not measured and recorded unless there
is reason to suspect that the exposure may be significant, which is
determined by the type of work performed by the individual.




SHORT TERM PERSONNEL EXPOSURE RECCRD

PUERTO RICO NUCLEAR CENTER

IV-09

PD,PC
NAME or
ND No.

DATE

LOCATION DOSE

REMARKS

If no PD, ND or PC was used indicatc none.

or person, ete.

TORM PRNC-HPD{PM)503

Under location enter: visiting reactor,
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SECTION V
Exposure Reports

V.1l A report of whole body =xposure tc external penetrating radiation shall
be submitted by the HPD to PRNHC s Director, Associate Directors and Heads
of Divisions, using Form 603a in accordance with III.Z, A, l.a-b

V.2 An exposure report will be sent to institutions to which service is given
vherever films are doveloped.

V.3 An snnual sumary report of whole beody radiation exposurs to external pene-
trating radistion accumulated during the year shaell be submitted in dupli-
cate to the Area Manager using Form AEC 190.

Similar reports are submitted to PRNC Director, and Asscciate Directors
in Form PRNC 60k.

V.4 An annual summary report of internal body cxposurce from deposition of
radicactive material during the year, shall be submitted to the Area Manager
using Form AEC 191.

Similar reports to PRNC Dircctor and Associate Directors are submitted in
Form PRNC 50La.

V.5 VWhenever an external exposurce greater than 25% rems occurs the Director
should be informed Iimmediately by telephonc.

L. I the incident occurs outside of working hours. San Juan ares person-
nel are to telephone the Director and Associazte Director (San Juan area)
and Mayaguez area personnel are to telephone the Deputy Director and
Associate Director (Meyaguez area).

B. Start and investigation of incident and submit an Investigation Report
of Radiation Exposurc. 3end four copies to AEC Area Manager, one
copy to PRNC Director and .ssoclate Directors and onc to HPD Head.

Usc Form PRNC-HPD (PM) &04L for this report.

V.6 Whenever an external exposurs os determined from badge Tilm exceeds 3 rems
in any 13 consecutive weeks, start an investigation using Form 60U4b in
guintuplicate. Send three copivs to PRNC Director and two copies to HPD
Head. The director will send onc copy each to the associate director and
division head concerned.

*Bee ABC Manual Appendix 502, April 4, 1962 and Chapter OR-0502 and OR Appendix
0502, Novewber 9, 1962 for calssification of accidents and reporting instruec-
tions in detail.




Division

PUERTO RICC NUCLEAR CENTER
Monthly Report of Vhole Body Rediation [xposure
to External Penetrating Radiaotion

Month

Send Report to:

V02

Division Hcad

Name

Badge Ho.

Exposure Totals (mrems)

Current
Month

Yearly
Cumulative

Comments

Date

FORM PRNC-PHD (PM) 603a

HPD, Personmnel Monitoring Supervisor
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1l.

12.

13.

PUERTO RICO NUCLEAR CENTER
Operated by
University Of Puerto Rico
For
U. S. ATOMIC ENERGY COMMISSION
College Station
Mayaguez, P. R.

INVESTIGATION REPORT
of
RADTATION EXPOSURE

Date

Name

V=05

Last, First Middle

Home Address

Date of Birth 5. Place

Sex T« S.5. No. 8. Occupation

(at time of exposure)

Employer's Name & Address

Other individual exposed? (if yes list under item 2 and

use an additional form for each one).

Any animals exposed? (if yes report on a separate

sheet and attach to this report).

External exposure Internal exposure (check)

External estimated total exposure ( rems )

Procedure for converting units of measurement to rems:

a: survey meter reading in r times RBE of for radiation

b: density of film in terms of r times RBE of for radiation

¢t  neutron tracks/cm? equals rems




15.
16.

17.

18.

19.

20.
21.

22.

23.
2Lk,

25,

Isotope (s) involved

Internael estimated totoal deposition (microcuries)

Estimuted fraction of P.C. deposited in organ (s) of interest

{microcuries)

Biclogical «ssey or procedurs used to estimate deposition including

instrumentation.

<1 ulr sanpling Instrument
b: bicassuy Instrument
c: other

Method of transportation und probeble mode of entry into the body.

a: guseous effluent ingestion or/and inhalution (underline).
b: ocguecus effluent ingestion or/end inhalation (underline).
¢: adrbone particles ingestion or/and inhalation (underline).
d: other

Date (s) covering period in which exposure occured

Description of cvents leading up to and including occurrence of exposure.

Role played by person{s).

Suggestions for preventing similar incidents.
Name{s} of other person (s) exposed. (see item 10)

PRNC Insurance Company

&: Company has been notified .

Submitted by

Eealth Physics Divigion

Approved by:

PRUC SATETY COMMITTOE

FORM PRNC-HFD (EM)604b
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V.8

V.9
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VWhenever an unplamned release of radicactive material in
concentrations which, if averaged over a period of 24 hours
would exceed 5000 times the limits for that meterial spec-
ified in appendix B, +table II, 10 CFR 20 or if tho release
is offsite and may causc the general population to receive
an cxposure greater than the values sct forth in the Radia-
tion Protcction Guide for Federal Agencies,¥ the Dircctor
shall be notified immediately by televhone.

A. Start an investigation of incident and subrit an Investi-
gation Report of Radiation Exposurce. Distribution will
be the same as for V.3 above.

The HPD will determine the action to be taken in case a
person (s) exceeds the MPE in order to bring the curulated
eXposure total within the established limits. These are
discussed fully in Scction 6.

A. The Radiation Safety Officer will notify in writing the
supervigsor concerncd. One copy will be sent to PRNC s
Director.

PRNC will notify any person receiving an overexposure (sce
Section VI.1) of the naturc and extent of cxposure. Such
notice shall be in writing in accordance with CFR Section
20. 405 (b).

#* See AEC Appendix 0302, annex 2.




VI-0L
SECTION VI
Permiszible Occupational Ievels of Exposure to
External Sources of Radiation
VI.1l Beginning with 1958% and thereafier, the maximum permissible accumu-
lated exposure dose, MFE, in rems at any age, is cqual to 5 times the
nunber of years beyond age 18.
A. To calculate MPE to critical organs {whole body, gonads, blood for-
ming organs, lens of the eye) the MPE = 5 (N-18)** rems.
For § = 30 |
MPE = 5(30-18) = 60 rems
B. In any one year a maximum of 12 rems is allowed, provided
the average of 5 rems/year is not violated.®¥*
C. The MPE allowed to the skin of the whole body (non-penctrating
radiation) is 30 rems per year.
D. The MPE to the extremities is 75 rems/year.
E. The MPE for one quarter (13 weeks) is 3 rems averaged over a
pericd of 1% weoks.
F. The MPE for onc week (40 hours) is 0.3 rems. This is an adminis-
trative value.
G. The MFE for 1 day (8B hours) is 0.06 rems. This is an administrative
value. ILikewise for administrative Purposes the MPE per hour is

7.5 mrens.

*See fddendum of April 15, 1958 to KBS Handbook 59, Permissible Dose from
External Sources of Icnizing Rodiation.
¥¥This is the basic cquation in determining permissible exposure levels.
*¥%See Addendum of April 15, 1958 to NBS Handbook 59, Permissible Dose from
External Sources of Ichizing Radiation, Section 7, page (6). In this case
12 rems/yr may be allowed under certain circumstances. The age at which
& person will rcach his age prorated linmit is obtained by x = N + S(N-18).

7




VI. 2.

VI.3

g Qe

In caleulating MPE accurmlaoted using MPE - 5(¥-18) previous

exposure shall be taken in consideration.

he Whencver o previous radiation exposure record exists, this

Ce

shall be used in calculating MPE accumulated at age N. This

will allow o person to usec his reserve exposure as explained
under VI IB. (Sec footnote *%¥ on previous page).

Whenever a previous radiation exposure record is.not available,
assume thot the MPE beyond 18 years of age has been zecurmlated.
To the effect of making the calculotions required under VI-2A or

VI-2B, an Ocecupotional Rodiation Exposure History (FPorm PRNC-HEPD

(P} 60kd) shall be filed with the Health Physics Division not
loter than two weelis after employrment, provided such person is
expected to be employed, associated or visiting for a peried noct

less than six months consecutively (Sec subscction IV.1)

An individual folder will be used to keep all exposure records,

reports, etc. for each person with o "Fardex' record.

Ae. The front and back covers are printed as shown in Figures 8 and 9.

B. Cn the front cover of thec folder is printed an exposure record-

graph. The recordgraph is pfepared and read as follows (sece

figure 8):

1. Draw (using black ink) o line from o point in the abscissa -
Age in Years (AA) - af which the person starts working to a
point corresponding to the same age in the right ordinate -
Age in Years (RA). Read in the left ordinate the accurmulated
dose to any age ﬁp to 65 assuming that the 5 rens per year
exposure limit 1s not exceeded. In the example illustrated
the person started to work at age 35, therefore at 65 years

of age the MFE accurmlated is 150 rens.
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2. At the end of each year the cumlated dose is entered in the
sunriary record, Form 605, and plotted in red ink in the record-
graph. If the individual onnual dose rate (for the poricd since
the person started working) docs not exceed 5 reme per year, the
red line should fall under the black line. In cose the red line
is observed to approach the block line corrective neasures should
be taken. The total curmldative dose for aon individusli is always
given by 5 (N-18) with an allowable maximun of 12 rems in one
year, the black line indicating when 5 rems per year average is
exceeded during the pericd covered since starting to work).

3. On the back cover of the folder is printed o table (Form PRNC-HED
(PM) 60kc) indicating all the records of the person in regard to
rodiation safety. Space is provided for at leasit 20 year records.
The colurms shall be £illed as follows:

{1) "Kardex' record. This colurm shall be filled twice o year
| (July and January).
(2) Cumlative swmary. This column shall be filled twice a
year (July & January).

(3) All others as needed (sce instructions in the folder).
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PUERTO RICO NUCLEAR CENTER

SUMMARY OF RADIATION EXPOSURE RECORDS

Nane Pivision Date

The radiation exposure records of the Hualth Physics Division show that the above-nenmed
person received, during the time indicated, the following doses of external radiation.
The cormplete radiation exposures of this erployee are kept in the files of the Health
FPhysics Divisior, PRHNC.

THEEMAL
INCLUSIVE NO. BETA GAMM:, “-RAY | BRUTRON FAST NEUTRON CUMULATIVE
DATES WEEKS (ren) { ren) (rem) DOSE (rem)

TOTALS

Remarks

FORM PRNC-HPD{PM)605
: Director, Health Fhysics Division
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