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INTRODUCTORY STATELENT

This marmal is divided into two parts. Section I consists of general
rules and procedures concerning radiological hazards; Section II contains
a glossary of terms, and specific information on various procedures per-
taining to handling radioactive materials.

This mammal was outlined and compiled by an interim Radiological Safety
Committee under the chairmanship of D. F. lastick and later of N. L.
Petrakis. The final editing was done by J. A. Kinney and the members of
the Comrittee: N. E. Ballou. V. P. Bond, R. A. Conard, C. P. Carlson,
Y. C, Fishler, W. W. Hawes, F. R, Holden, G. W. Morrison, R. H. Pullen,
W. B. Taylor and E. C. Vicars.

The members of the permanent Radiological Safety Committee will be the
chiefs of the branches of NRDL, the Radiological Safety Officer and the
Laboratory Fire liarshal.

The Committee is charged with the formulation of rules and procedures to
minimize injuries resulting from direct or indirect exposure to radio-
active materizls through handling them or being exposed to their radiation.
lHore specifically the Committee will act:

(1) 7o prepare and amend rules and regulaticns rertaining to the
radiological hagards encountered by laboratory personnel.

(2) To aid in educating persomnel regarding safe practices and pro-
tection from hazards by acting in ean advisory capacity to the

Tl +Y -, ::. ~ E

Health Physics Branch. SAN BRUNO FRC

(3) To serve as a reviewing cormmitiee for accidents involving in-
juries resulting from radioactive materiais. -

() To act as a reviewing board for making recoiriendations to the
Buled Project Officer concerning the disposal of contaminated materi-
als, and the safety procedures necessary in handiing the same.

(5) To review any instances in which existing safety rules prevent
operations considered essential by the section concerned. The en-
forcement of rules and procedures established is not the responsi-
bility of the Committee. It is the responsibility of each individ-
ual and/or his direct supervisor.

US4
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SECTION I-A

THE NATURE OF RADIOLOGICAL HAZARDS

Tne harmful effects of wave and corpvscular radiations are considered to
be due to their ionizing effect on living tissues, resulting in cell in-
jury or death. Although it is beyond the scope of this mamual to provide
an extensive discussion of the biological effects of radiation, a few of
the —vndamertal principies are brleflf presented for the purpose of clari-
Fying these safety regulations.

A1 types of tissues are smsceptible to this ionization effect, blood-
forming tissues being ihe r.ost sensitive. Regardless of the type of radi-
ation involwved, the result in the cell is apparently the same. The degree
of injury probably der;endq upon the guantity of radiation absorbed by the
cells of the bedy. In addition to the irmediate effects, there may be
marked cumuelative effects and late changes.

In the field of radiological safety, two types of hazards are recognized:
exterral radiation and internal radiation. The source of external radi-
ation may be an X-ray machine, or any material which emits gamma-rays or
neutrons., 2eti—radiating substances may be considered external radiation
hazards 2t very short range where tley affect the superficial layers of
the s-in.

Even *houch it mzy seldsm cccur iho. Ti.e whole boly be subjected vniformly
to external radiation, it is nevertheless necessary, in the interest of
safety, to a2ssume that this &lways taxes place and to regard such expo-
sure to externzl radiation as "io*2l vody irradiation", rather than
#limited body irradiation'. SAN BRUNO FRC

Internal radiaiion is =ie —ype of hazard that exists when radioactive
materials enter the body b, ingestion, inhalation, or through the skin
(as by way of an open "aun&) Materials which eait gamma-rays, beta-rays,
and/or alpha »articles—-——suza as radium, plutonium and other heavy, un-
stable elements——may be abcorbed and deposited throughout the body.
Various fission producte, particularly those with long half-lives and
those emittinz beta particles, also present radiation hazards when they
enter the body. These radloactive substances act as poisons to injure
the blood~-forning organs or other tissues. Clinical findings of injury
may be produced in a few days or weeks in severe cases, or may nov
appear for years if smaller zmounis of radioactive material have been
absorbed. In laboratory -:srations it is vossitle for an individual
to be exposed to bothr.external and internal hazards.

= ;
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SECTION I-B

VAXTUL PER.ISSIBLE DOSE (TOLERANCE ILEVELS)

The term “maximum permissible dose® is considered more satisfactory than
ftolerance dose", because tissues actually do not tolerate any type of
jonizing radiation. The values given as maximum doses do not allow com-
plete disregard of exposure up to the maximum dose. The aim should be to
avoid radiation to the greatest possible extent. The following maximum
permissible doses apply for work with radioactive objects and materials or
in all radiation areas. -

1. EXTERHAL RADIATION

The maximum permissible dose for total or limited body exposure is 0.3
rem (roentgen—equivalent-man) in any seven day period. The 0.3 rem
represents the total additive exposure from the independent components
of all ionizing radiations involved, including X-rays, gamma-rays,
beta-rays, and neutrons. No individual shall knowingly expose himself
or cause others to be exposed to greater than 60 mrem in any twenty-
four hour period, assuming a five-day work week.

2. INTERNAL RADIATION

The ingestion of any amount of plutonium, radium or a similar alpha-
emitting element is never permissible. A total of cne microgram of
plutonium or similar elerent deposited in the bones is probably a
lethal dose. For practical purposes in the protection of the indi-
vidual, no person should be allowed to accumulate more than 0.1 micro-
grams of plutonium or other alpha-emitter.

a. Air contamination. g SAN BRUNO FRG
The maximum permissible level for the most hazardous and common
beta-gama radioieotopeg (such as iodine, barium or strontium)
is considered to be 10~/ nicrocuries per cc of air. The maxi-
mum permissible level for alpha-emitting heavy elexents in the
atmosphere is 8 x 107 micrograms per cc of air (or 5 x 10-12
microcuries per cc of air) for an 8-hour working day, six days
per week for a period of one year.

BEST AVAILABLE COMY
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Water contamination.

The maximum permissible level in water for alpha or beta-gamma
isotopes is considered to be 10~ microcuries per cc of water.

Maximm permissible exposure to radiation.

Type of radiation mr/day  mrem/day#

X-ray 60 60
Gamra 60 60
BETE —~— 60
Fast neutron — 60
Ther:al neutron — 60
Alphas - 60

mrep/day#*

60 -

60

60

12

10 to 60
60

# See Section IT-A for definitions of terms.
s% Considered from the standpoint of internal effects only.

Consult Section II-B for specific maximum levels for various

surfaces, shiprent containers, and hoods.

BEST AVAILABLE comy
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SECITON I-C
MUNTTORING

FACTGES IN THE SEIECTION O UONITORING INSTRUMENTS.

Monitoring is defined as defermining with suitable instruments the
amount of radiation coming from 2 given object or present in a certain
area, The p.ristle survey instrument for monitoring an area suspected
of radioactive coniemination must be chosen from several types of

instruments that zre limiied in application.

Tour factors irfivence ihe selection of an instrument: 1) the type of
radiatior (zlpha. beta, gama, neutren), 2) the energy levels of the
radiations, 3) ir~ intensity of activity in the area to be monitored
and li) the size o the insirunent,

If the type of rzization is not knowm; a complete survey at a2ll practical
enercy levels should be made. Both lon-chamber and G.-tube instruments
should be used, becauce a high intensity of low-energy garmz-radiation
comlc exist dn a e cave no veading on a Gi~tube instrument.
EEbhe Sope ef ¢ kmown bus the contaminaiing elements are

the coaplete range of energy Levels of the

not iderrified,
Darticuizr eaana i be conducied.

¢rergy levels of the radiation
from newledge of the radic—elenents
w_onerov peta-raaiations znd nsutrons

oyl

;tuesipt snculd be nade 1o me:isure these
ey Ceters: the monitorinz prodlen should
icsz Branch.

, SAN BRUNO FRC

e el rensity of activity must be measured with an instrument
safficieniiy sens.tive to ensure that a lack of radiac indication is

evidence that ns radiation nazard exists. Fortunately, most survey
instrumen®s are comparatively vortable and are serviceable for surface
“}ars, Tien Shsal 1nssiunents are nseded, it 'may be

i

=
advisable %o employ a dosimever or an allied imstriaent.

<74
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OUTLINE OF SUGGESTED TIISTRULENTS

Portable survey instruments are available in the Health Physics

Branch. Inforzation and instructions for their operation can be
obtained there also. The forms for reporting monitoring data are
found in Section II-F. :

A.lph& :bmtorﬁm. e M e e e e e e AN/PDR—].O nPOppy"

Bseta lonitoring

Q. Emczgies belew G5 Mew Din Dol D o O = e

b. Energies avove 015 MeV . o « « « o » o MEX~5 {Beckman)
AN/PDR-8 (Hoffman)
AN/PDR-5 (Victoreen 263)
AN/PDR-7 (IDL 2610)

Gamma Monitoring

a, Energies below 0.254¥8v . . . « . . . . lon chamber
b. Energies abeove 0.25 lkev
1. Intensities below 2000mr/h « . . -1E-3/PD (Victoreen 2474)
X6 (Beckman)
2, Intensities zbove 2000mr/h . . . JAN/PDR-12

NCohdecr BEpbimesliets 5 6 0 6 0 6.0 b 0 0 o oo

*
Should not be atterpted with existing survey meters.

TYPES, FREQUEXRCY AYD 1ETZ0JS'OF SURVEYS

SAN BRUNO FRC

a. FPersonnel Surveys

In addition te establishing the information obtained by the
Dozimetry Group- - —total body beta-gammz radiation, neutron ex-
posure and special measurements such as finger or wrist expo-
sure- - —it is necessary to measure, record and correct radio-
active contamination of the body or clothing.

When procedures have been established, a memorandum will be
published for inclusicr in this manual.

BEST AVARABLE COPY
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Area Surveys

A1l laboratories will be monitored every day to measure radiation
levels and to detect and measure any contamination of floors,
tables and other services.

Beta-gamma monitoring will be done using the Beckman MX-5 or its
equivalent. All areas wherse radiation exceeds 8 mr/h will be
roped ¢ff with warning signs posted or, if the hazard is perma-
nent, barricades will be installed, permanent signs erected and
existing doors locked. Where hazards are very high, a guard
should be posted to prevent accidental over-exposure.

Alpha monitoring will be done using a portable, alpha propor-
tional wire counter or its equivalent.

If the radioactive contamination exceeds the limits listed in
Section II-B, "Laximum Pernissible Ievels of Radioactive Con-
tamination®, the area will be outlined in red by the monitor.
Notice of the levels of activity with recommended decontami-
nation procedures will be given to the operating group assigned
to the room or srez involved.

Tmnediate notification of the Health Physics Branch is required
if spills of radio-chemicals occure. The spills will be cleaned
as soon as possible by the group making the spill. Health
Physics may be consulted on the procedures to be used and will
furnish monitoring aid.

:  SAN BRUNO FRC
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SECTION I-D
DOSTMETRY
Dosimetry is the measurement of the accumulated exposure of laboratory
personnel to external radiation. There are three dose-measuring devices
in use at this laboratory: 1) the film badge, 2) the ionization
chamber and 3) the direct~-reading personnel-protection meter.

1. THE FIIM BADGE

FPhotographic films are sensitive to radiations other than light
and have been adopted for detection and radiation dosimetry.
Indeed, Roentgen initially became aware of the presence of X-rays
through the accidental exposure of a photographic plate in his
laboratory. By selecting suitable films and by standardizing
developing techniques, the film badge has been developed into

the routine method of radiation detection and measurement.

The amount of blackening of the film is roughly proportional

to the amount of radiation received.

Film badges are worn by all persons working with radioactive
material, and by all who enter an area where there is potential
exposure to radiation. The fiim badges have been incorporated
into the AEC identification badge which is issued in exchange
for the laboratory identification card at +the beginning of the
working period. The badges must be returned and exchanged for
the identification card upon completion of the working day.

The badges should be securely attached to an outer garment.

a. Records of fiims issued. SAN BRUNO FRC

Eastman Type K £ilm is used in personnel film badges.
Type K films are very sensitive to snall amounis of
radiation and are used for the range of 0,03 to 2.00 r.

These films are numbered in series from 1 to 2,000.

They are issued to ali personnel working with radioactive
materials. A record is kept showing the name and rank,
rate or shop mumber of the person to vhom the film is
issued and the number of the filnm.

Films are returned to the Dosinetry Group at the end of
each week with the following infermation: 1) film number,
2) name of wearer, 3) ranis, rate or shop nuiber of wearer,
L) place film was worn. 5) mmber of days film was worn and
6) time film was worn in hours and minutes.

Js
VS
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In the record system that is used an individual file card is kept
for each person who wears a £ilm badge. The card shows the time,
date, and place the film badge was worn and the dosage of radia-
tion in roentgens. At the end of each month each card is totaled
and a report is made to the Bureau of ifedicine and Surgery of the
total time and total exposure of all persons wearing film badges.

b. Developing the films,*®

With each batch of films processed, an unexposed film, and 12

£ilms exposed to known amounts of radiation are developed. By
reading the densities of the 12 calibration films a character-
istic curve representing film density versus roentgens is made.

c. Reading the films.

The films are read on a densitometer; the net density of the ex-
posed film is determined by subtracting the density of an unex-
posed film from the density of the film worn by each individual.
The radiation dosage is then read directly from the calibration
curve.

IONIZATION CHA BERS

The Vicioreen .inc-eter (iiodel 287) is a stiring electrometer and ion-
igation cha=ber. It provides a daily check of the amount of radiation
to which personnel are exposazd. Each person in actual contact with
radicactive substances carries two ionization chambers which are
charged, issued and read daily. The readings of these chambers are
recorded daily and at the end of the week the daily readings are
totaled. These minometers cannot be read directly, but must be read
by a special instrument inrthe dosinmetry office.

FRC -
QUARTZ-FIBER PERSONNEL-PROTECTION iETiR SAN BRUNO

The quartz-fiver meter can be read directly by the wearer and it is
used to measure the rate at waich radiaticn 1s received at the time
of exposure. These neters are issuec by the Dosimetry Group of the
liedical Services Branch and should pe used wien the investigator sus-—
pects the possibility of an overexposure io radiation.

BEST AVAILABLE COPY

56



5
UNCLASSIFIED

—_— e = mw e e e o e e e

SECTION I-E

PROTECTIVE CIOTHING AND PROTECTIVE DEVICES

Radioactivity should always be confined to its source, and laboratory
personnel should check the effectiveness of their techniques from time

to time. Good techniques will prevent the contanlnatlon of work surfaces,
and the individual's body and clothing.

1., PROTECTIVE CLOTHING

Protective clothing is either discardable or washable and it is re-
moved before leaving a work area. Protective clothing must be worn
in all areas where radioactive materials are handled. Wearing this
clothing where food or drink might be served is prohibited.

The amoun® of protective clothing to be worn may vary from the labora-
tory coat and rubber gloves worn in the low level laboratories to the
complete outfit of socks, shoes, booties, underwear, shirt, pants,
jacket, rard hat and gloves worn on radioactive ships. The section
chief shall specify the amount and type of protective clothing to be
worn in areas under his cognizance, but comaon sense and caution
should guide the individual at all times.

The following clothing is availables:

ADrons ledical Supply Office,
Rubber gloves Bldg. 351

Belts Decontamination Center,
Sooties Bldg. 507

Goggies

ioe Eac : SAN BRUNO FRC
Jackels :
Iaboratory coats

Pants

Ztubber boots

Sandzls

Shirts

Sho=as

Shorts

Socks

“ilson or MSA masks (respirators)

BEST AVAILABLE COPY
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A1l laboratory coats, towels, and other launderable materials shall be
collected periodically by a designated person from each division and
taken to the Decontamination Center through the Clean Entrance of
Building 507. These items will be laundered separately from other
laundry and will be returned the following day.

Individuals should not launder laboratory coats used in radicactive
areas because of the danger of radioactive contanmination.

A1l laboratory persomnel are encouraged to make suggestiens for addi-
tional types of protective clothing or modifications of available
clothing for better protection of health. HMake all suggestions in writ-
ing to the Chief, Health Fhysics Branch.

PROTECTIVE DEVICES

a. Hoods

Hoods, which confine radioactive materials, should have air en-
tering the working opening at a rate of at least 100 feet per
minute and preferably not over 200 feet per ainute. The lower
1limit is required to prevent the withdrawzl or contaminated air
into the room by the movements of the worker's hands. If the
upper limit is exceeded, small light articles may be upset by the
moving air,

The exhaust air from hoods should be thoroughly filtered to pre-
vent contamination of the duct system and surrounding vicinities.
Filters should be installed as near to the hood exit as ossible.
Filter papers are more efficient than electrostatic precipitators
and are less subject 1o possible breakdown.

g SAN BRUNO FRC

The interior surfaces of the hood should be decontaminable; that
is, of a nature that will allow cleaning with acid and/or base
solutions. The surfaces should be nonporous and resistant to
attack by solutions containing radioactivity. In generzl, stain-
less steel and plastics are satisfactory for this purpose. An
attempt should be made to keep these surfaces flush and as seam-
less as possible to simplify cleaning them.

5%



b.

17.
PNECELASS EE T ED

QEZ Boxes

For operations requiring shielding from garma-emitting sub-
stances or amounts of radioactivity that would be hazardous even
in the hood described above, closed glove hoods that contain the
tools .and equipment, exterior controls, shielding and a filtered
exhaust sufficient to maintain the dry box at a negative pressure
are used. It is always better to confine the radiocactive materials
to avoid having to decontaminate sizable areas. =

Prior to conducting work in dry boxes, laboratory personnel should
contact the Health Physics Branch for operating instructions.

SAN BRUNO FRC

UBGHASE LW LB
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SECTION I-F
EATING AND SLIOKING RULES

Eating, storing, or preparing food in Building 506 or in other areas where
radioactive materials are handled is prohibited.

No food container or utensil of any kind shall be used for storing or
handling radiochemicals. . '

Protective clothing or devices used in connection with radioactive work
shall not be taken into any area where food is stored, prepared, dis-
pensed, or eaten.

Smoking shall be controlled by local rules and is prohibited in radio-
active areas.

SAN BRUNO FRC
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SECTION I-G

RULES FOR RECEIVING, HANDLING AND SHEIPIING RADIOACTIVE HATERIAL

The procedures of receiving, handling, and shipping radioactive material
involve potentially serious health hazards and are subject to regulation
so that no person will be exposed to radiation in excess of 60 mrem per
2l hours.,
ternal radiation hazards resulting from inhalation, ingestion, or absorp-
tion of radioactive material as through open lesions.

In addition, appropriate measures must be taken to prevent in-

1. RECEIVING AND HANDLING RADIOISOTOPES

de

Infornation required by the Health Physics Branch

The following information is required by the Health Physics Branch
in order to insure the safe handling and storing of radioisotopes:

(1)

(2)

(3)

Notification of arrival of shipments. The Chemistry Branch
will novify Eealth Physics immediately after a shipment
arrives. Health Fhysics will monitor the shipment externally
before aprroving interim storagze. An estimatved date of trans-
ferral should be submitted by Chemistry as soon as possible
after the shiprent arrives.

Shipping invoice data., After external monitoring, the ship-
ment invoice shzll be removed from the box. Either a copy of
tae invoice or the following information taken therefrom shall
be given %o Eealth Physies:

(a) Identification of isotope, amount present and physical

state.
(b) External radiation level.
(c) Unshielded radiation level. SAN BRUNO FRC

Operation plan. Prior to undertaking any experiments with
high~leval radicactivity, the user must give adequate
assurance to the Health Physics Branch that no health
hazard will exist in the use of the radioactivity.

A plan of operaivion shall be subrmitted to Yealth Physics

rrior to aporoval of the transferral. The plan should give

the following informationt

(a) Location of the operation, i.e., laboratory and hood
to be used.

BEST AVAILABLE COPY
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(b) Anticipated methods to be used in effecting the trans-
fer.

(¢c) Anticipated storage containers and space.

(d) Date of operation.

Access to stored radiochemicals will be granted only after
satisfactory preparations have been completed. Dry runs will

be required in some instences,

b. Services provided by the Health Physics Branch

The folleowing services will be provided by Health Physics:

(1) fonitoring. Shipments will be monitored on arrival. A
wetch will be maintained during transferral, and the empty
conteiners will be checked for contemination after the
isotope is removed. Upon completion of the operation, the
laboratory space involved will be thoroughly monitored.

(2) Personnel safety. Hand or finger film badges, respirators,
shields, gloves, ete., will be furnished as required.

(3) Determination of expected health hazards. Calculation of the
levels of radistion expected, time limits of personnel ex-
posure send minimum distances, will be made on the basis of
the shipping invoice deta furnished by Chemistry. This infor=-
ration will be given to Chemistry and will be used in determin-
ing the adequacy of the "operation plan™ from the standpoint
of health protection.

(4) EReports., A complete réport of each operation will be routed
tc the Director, the Sciertific Director and the Chief of
the Chemistry Branch,

SHIPPING RADIOISOTOPES AN BRUNO FRC

The provisicns of Dosket No, 3666--=Interstate Commerce Commission
“In the Netter of Regulaticns for Trsnsportaetion of Explosives and
Other Dangercus Artizles™ in amendment of Section 233 of the Criminal
Code (Trarsportaticn of Explosives Act), and Part II of the Inter-

state Commerce Act, shall epply for shipping all radioactive materials,

BEST AVAILABLE COPY
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- SECTIOR I-H

DISPOSAL OF RADIOQACTIVE WASTE WITHIN THE LABORATORY

The quantities of radicactive isotopes now being used in the leboratory
necessitate & uniform procedure for handling and disposing of such
materials when they havs served the purposes of individuals employing them,
This includes all substancss with which there is associsted significant
actlvity, either in dirsctly usable form or mixed with other materials,

I% also includes such laboratory residues as may be presumed to be contami-
nated by contact with radisactive materials in their use, e.g., wipes,
wash solutions and discerded precipitates, The procedures are intended

1) to guard against cortamination of laboratory spaces and outside ship-
yard services, 2) to facilitste recovery and utilization of radioisotopes
and 3) to dispose of ultimate waste safely.

All leboratories using radioactive materials are furnished special recep=-
tacles for discarded meterial. All radioactive waste must be placed in
these receptacles irmediately and with minimum movement in the labora-
tory. A sufficient number of receptacles shall be provided by the Health
Physics Branch that hn' are convenient to each location and individual re-
quiring them. Receptac’les are distinctively painted blue and violet and
are furnished with a wared cardbcard carton insert for dry material or with
e glass bottle for liguids. Separate containers shall be used for dry wastes,
for aqueous 1iguid wzttes and for organic liquid wastes, If any materisl
to be discard=d is inccompatible with these containers special receptacles
must be raqueszted. ALl dscomrpcoszable or objectionably odoriferous materials,
such as anim=. matter. shell be sezled into pliofilm bags before they are
rut in the receptacles.

BRUNO FRC
Individusl lzdoratory psr-somnel xbal_ not hendle or transfer- the material
after it has been depo:z:ted in the receptacles provided. The receptacles
will be collected and replaced by Health Physics monitors who will make
trensfers outside and ewey from the laboratories. For the time being
¢ollection will be daily,

A11 conteminsted materizlis and all which may be presumed to be contami-

nated gshould be handied &s set forth. OCn the other haend, caution mist be

observed to minimize the guantity of weste, consistent with ease and

efficiency cf operatior.

A1l usable redicactive materiels will be collected in their normsl ster-
T

ege containers when they are zc lcnger required for experimental purpeses.
Notificaticn should be given tc the Chief of the Chemistry Branch.

BEST AVAILABLE COPY
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SECTION I-J

RADIOIOGICAL SAFETY IN CASE OF FIRE

Radioactive substances in the laboratory constitute an added risk to fire-
men, and the purpose of these rules on fire fighting is to minimize that
risk.

l.

PERSONNEL PROTECTION

The two principal hazards to persons during fire-fighting are inhala-
tion of radioactive material and exposure to penetrating radiations.

a.

Inhalation hazard.

It is not practicable to delay fire-fighting operations until the
atmosphere at any given point can be assayed for the presence of
radioactive dust. Therefore, during fire-fighting operations each
person entering a building in which there are radioactive sub-
stances shall wear an RBA type of self-contained oxygen mask, un—
less otherwise directed by the Health Physics Branch. The RBA
mask affords protection against the inhalation of radiocactive dust
even in heavy concentrations.

The Bullard hose type of mask may also be used at the discretion
of the Fire Chief. Both types of gas masks are included as part
of the equipment of the Shipyard fire trucks.

Radiation hazard. SAN BRUNO FRC

All persons assisting in fire-fighting in buildings in which there
are radioactive materials will wear film badges.

An adequate supply of film badges will be kept in a removable box
which will be located adjacent to the bulletin board containing
the building plan with colored pins showing the location of radio-
active material in the building. These film badges will be kept
in frames attached to clasps that may be secured quickly to

outer clothing. The film will be checked and replaced periodi-
cally by the Dosimetry Group.

The Shipyard Fire Chief will insure compliance with this rule by
all personnel working under his direction, ter the fire, each
£ilm badge will be turned in for evaluation by the Dosimetry Group.
The person assigned by the Fire Chief to collect the badges will
record the name of each person issued a film badge and this record
and the badges will be turned over promptly to the Health Fhysics
Branch.

BECE ASS E L ED
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LOCATION OF RADIOQACTIVE MATERIAL

In each building in which radiocsctive materials are maintained, a
plan of the building will be posted on & bulletin board just inside
the mein entrance. This plan will be kept current by the chisf of
the Health Physics Branch, and by means of colored pins will indicate
the location of radiocactive material in amounts deemed dangerous by
the Health Physics Brench,

The Laboratory Fire Marshal will keep the Shipyard Fire Chief ad=-
vised of the buildings in which radicactive materials are present,
Containers holding radiocactive materiamls will be identified by the
regular blue end violet stickers and tags, and in addition, rooms in
which relatively high levels of activity are being stored or used will
be identified by large cards placed in the windows and on the door,
These cardes show a blus spot on a white background and will aid fire-
men in locating areas of high activity quickly.

MONITQRING

ao. During working hours the Chief of the Health Physics Branch will
send & representative to the scene of fire in buildings in which
theres are radioactive meterials, This representative will meas-
ure radiation intensities and furnish necessary advice to the
Shipyerd Fire Chief or Officer in Charge at the scene of the fire.
Under extreme emergency conditions the maximum permissible dose to
individuals w11l be raised to a total dose of 5 roentgens to be
acquired at intensities not exceeding 20 roentgens per hour. This
dose will produce ne demonstrable effects on persommsl.

bo During noneworking hours radiocactive materials, except in un-
usual cases, will bs secured and the Shipyard Fire Chief or
Officer in Charge at the scene of the fire will procsed to fight
the fire taling the precautions noted above, The Laboratory Duty
Officer w21 reguest the Chief of the Health Physics Branch to
furnish a repressntative when the possibility of exposure

warrants such action. SAN BRUNO FRC

c. Immedietely after a fire in a building in which there is radio-
ective material, firemen and other personnel who were in a con=
taminated area during fire=fighting operations shall report to
the Parsonnel Decontamination Center, where a representative of
the Health Physizs Branch will receive their film badges, moni-
tor their clothes, ard direct personnsl dezontaminaticn measures

BEST AVAILAELE COFY
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if required. Thereafter all gear used in fire-fighting will be
monitored and cleared, :

d. During other than regular working hours, the Personnel Decontami-
nation Center will be secured. For such cases, firemen and other
persomnel who were in a contaminated area will shower at the fire-
house and effect a complete change of clothing including footgear.
The duties of the Health Physics Branch in (¢) above will be pro-
vided by the Laboratory Duty Officer.

FIRST AID

Personnel injured during fire-fighting operations in buildings in which
there are radicactive materials will be sent immediately to the

Medical Services Branch examination room during working hours, and to
the Shipyard Dispensary at other times.,

SECURITY

When fires occur during non-working hours within the area of NRDL that is
protected by the security fence, the Executive Duty Officer will fur-
nish men from the stand-<by duty section to act as guards. These men
will prevent ureuthorized personnel from entering the area until the
laboratory guard can secure each gate or opening. Breaks in the fence
will be guarded until temporary repairs can be made,

FINAL REPCRT OF FIRES

The Health Physics Branch will submit a report to the Director of
NRDL within one week after a fire.

SAN BRUNO FRC
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SUMMARY OF RuSPONSIBILITIES FOR ENFORCING THE SAFETY RULES AT NRDL

The serious nature of radiological hazards calls for the most scrupulous
obeervance of the safety rules in detail, It is important that every indi=-
vidual in the laboratory realize that his cooperation is ebsolutely essen-
tial to the success of our health physics program.

1. THE INDIVIDUAL

8o

b.

Co

do

Bach employee shall prepare a written plan in advance for all oper=
ations which; in the opinion of the Branch Chief, may involve a
health hazard, The branch chief or designated group leader shall
check the plan with the Health Physics Branch prior to its inaugu-
ration.

All work shall be plsrmed to avoid exposing any personnel to more
than 60 mrem per 24 hours. Anticipated exposure above 60 mrem
per 24 hours will be permitted only on specific written authori-
zation from the Director or the Scientific Director.

All employees shall weer prescribed dosimetric devices; such as
film bedgzges.

Each employee shell wear special protective devices, such sas
gloves or respiretors, whex a need is indicated,

It shall be the respcnsibility of the individual to notify the
Health Physics Branch at cnce, whenever & spill of radicactive
materiais occurs. Spills :shall be cleaned up by the personnel

responsible for the contamina tion. The Health Physics Branch will
provide advice on deccrntaminetion; and will monitor the area.

GROUP LEADER SAN BRUNO FRC

b.

The group leader shall insure that the members of his group be
instructed in the responsibilities given above.

It =hall be the responéibility of the group leader to inform all

visitors to his area of any special requirements for the pro-
tection of healith and to eaforce them.

25,
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THE BRANCH CHIEF

It is the responsibility of the Branch Chief to enforce the radio=-
logical safety regulations among his personnel,

THE HEALTH PHYSICIST

8. All laboratories will be monitored on a periodic basis, The fre-
quency and type of monitoring will be determined by the Chief of
the Eealth Physics Branch, based on a discussion of operations
with the congnizant Branch Chief. Monitoring reports will be
routed daily to the Director and the Scientific Director.

Copies of reports will be sent to the Branch Chiefs involved.

bo The health physicist #ill report bed practices or dangerous situ-
ations found in any laboratory to the Chief of the Branch involved.
If agreement on ccrrection of the condition cannot be reached, the
problem will be resolved by consultation with the Chief of the
Health Physics Branch, A written report will be submitted in all
cases to the Scientific Director, describing the condition, the
recommended corrective measures; and the end results,

c. The health physicist will be available for consultation on radi-
ation problems at any time. It is necessary, however, that ad-
vance notice be given on problems when it is possible to do so.

THE SECURITY GUARD

The security-guarcd shall restrict admittance to Building 506 to
personnel wearing film badges. Pencil dosimeters will also be worn
by individuais who expect to enter an area where there is danger of
radiation exposure.

f

SAN BRUNO FRC
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SECTION I-L
ACCIDENTS

1. ALL ACCIDENTS SHALL BE REPORTED TO THE SHIPYARD DISPENSARY AT ONCE,

This rule covers (a) accidental overexposure to external radiation,
(b) ingestion or inhalation of radioactive material and (c) wounds,
All wounds, no matter how minor, must be reported immediately to the
dispensary.

First aid procedures and treatment are detailed in Section II-G.

2., RESPONSIBILITY QF PHYSICIANS AT NRDL.

e The Radiological Health Officer's position is one of prevention,
not treatment,

b. Other physicians are assigned to NRDL in research capacities, and
are not authroized to treat personnel beyond emergency first-aid
measures. They are not authroized to minister acute or chronic
treatment to laboratory personnel and must not treat non-occu-
pational diseases.

ce. The responsibility for treating all shipyard personnel involved
in accidents within the yard lies with the Shipyard Medical Offi-
cer and the Dispensary. The Dispensary maintains full facilities
for medical treatment, wherems NRDL has none, The records kept
by the Dispensary are necessary for safeguarding employees rights
in medical-legal situations involving compensation. Follow-up
records in all cases of radiation demage will be maintained by
the Dispensary; no facilities for the meintenance of such rec-
ords ere established at NRDL:

3. ASSISTANCE GIVEN THE DISPENSARY BY NRDL. SAN BRUNO FRG

a. The physicians assigned to NRDL are at e2ll times available to the
Dispensary in a consultant capacity in problems involving over-
exposure to external or internal radiation. The RHO will nor-
mally act as consultant on such problems, but he may call upon
eny or all the physicians at NRDL for this purpose.

UNCLASSILIETRD
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b. The facilities of the Medical Services Branch for analysis of
body tissues, fluids and excretions for active material will at
all times be available to the Dispensary by previous arrangement
with the RHO.

RESPONSIBILITY OF THE REO IN ACCIDENT CASES.

8, If radiation is not invelved, the RHO has no responsibility.,

bs If rediation is involved in any fashion, the RHO will initiate
an investigation and prepsre a complete case report for the
Laboratory Director, including the following:

1) Readings of dosimetry devices worn by or placed near the
person at the time he was injured.

2) The report of the Health Physics Branch prepared at the re=-
quest of the RHO. This report will establish the cause of
inadvertent exposure and will indicate evidence of careless=
ness, defective shielding, or defective technique.

3) A complete medical report from the Dispensary,

¢o The RHO may call a meeting of the Radiological Safety Committee,
and, in specific cases, may ask that additional members sit on
the board., The Committee will review the case and may recommend

that the Laboratory Directers

1) Take no action other than corrective measures to assure that
the accident is not repested.

2) Change the individuel's job within the laboratory.
3) Authorize him to take an extended leave from the laboratory.

4) <Release the individual from the leboratory.

SAN BRUNO FRC
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SECTION II-A

DEFINITIONS OF UNITS

CURIE. The curie (c) represents the emount of radon (radium emanation)

in redicactive egquilitrium with one grem of radium, It equals
6.51 x 10”7~ grams end occupies 0.66 cubic millimeters af S.T.P.
A substance has an activity of oce curie when 3.7 x 10~ atoms
disintegrate each second. (Scme authorities prefer to reserve
the curie for radium and its disintegration products,)

1 ¢c=103 millicuries::lo6 microcuries::1012 micro=microcuries

¥.A.Co Maximum allcwable concentrations (M.A.C.), frequently called

tolerances, represent the maxiumum concentrations of radicactive
substances permissible in air, water or food. They are subject to
revision upward or downward as more knowledge is gained.

NEUTRON UNIT. One neutron (n) is the quantity of fast neutrons that pro-

duces ionization in the Victorsen 100 r thimble chamber equal to

1 esu/bc of dry air at S.T.P. Neutrons give their energy to recoil
protcns which 3onize heavily cver a short path, whereas X- and gamma
photors produce less effective recoll electrcns.

1 0=2.5 reg = 200 ergs/gram cf tissue.

GEN. The roentgen (r) is a unit of phcoton energy dissipatior in an

ROENT

arbitrary materisl air, It is defined as "that quantity of X- or
gamma radiation such thst the assceciated corpuscular emission per
0,001283 grem of air at S.T.P. produces, in air, ions carrying 1 esu
of quantity of electricity of either sign™. This unit applies. only
for X- or gemma readistion in air. Note that the r is a cumulative
unit; it dces not define a rete.

1 r=83.8 ergs/gram of air at S.T.P.
=1 esu/hc og et 'at SIGEUES
—2.083 x IO ion peirs/cc of air =t SLE.E. SAN BRUNO FRC
=1.61 x 1012 ion pairs/gram of air at S.T.P.
=86.77 x 102 Mev/%c oifsadiin st SRS

ROENTGEN EQUIVALENT MAN. The rcentgen-equivelent-man (rem) is the esti-

mated amount of energy dissipated in tissue, which is biologically
equivelent in man to one roentgen of X- cr gamme radiastion.

1 rem=(83/RBE)(ergs/gm tiszue) where RBE is the relative biological
effectiveness. The secondary ionization produced by fast neutrons is
much more effective than the ssme amount of energy ebsorbed from the
secondarv elections produced by gamma rays. So thets

21
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1 rem=0.2 rep (for fast neutrons)
=0.1 n (for fast neutrons)

ROENTGEN EQUIVALENT PHYSICAL. The roentgen equivalent physical (rep) is
that quantity of corpuscular radiation which produces ionization per
grem of tissue equivalent to the ionization produced by ome roentgen
of X~ or gamma radiation in air. The rep is applicable to beta
particles, protons, deuterons; alphe particles and neutrons. The
rep is equal to the r only for dry air at S.T.P.

1 rep=83.8 ergs/gram of tissue

ROENTGEN PER HOUR AT ONE METER. The roentgen per hour at one meter (rhm)
is the quantity of eny radiocactive substance which emits X- or gamma
rediation such that the ionization produced in air by the radiation
at a distance of one meter from the source is one roentgen per hour,
This unit fixes the "amount™ of any radiocactive substance which emits
gamme. or X-radiation whether or not the disintegration scheme is
known.

RUTEERFORD. The rutherford (rd) has been proposed as a unit of the
amount of any active substance except members of the radium series
(for which the curie applies). One rutherford equals 108 disinte-
grations per second.

1rd = (36%9/3.7 x 1010) curie = 2.7 x 107° curie of Ra, Rn, etc.

SAN BRUNO FRC
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SECTION II-B

MAXIMUM PERMISSABLE LEVELS OF RADIQACTIVE CONTAMINATION

MEASUREMENT

Table tops, floors,
etc., exposed to
handling

Table tops, floors,
etc., protected from
handling

Inside inter-
mittently used
hood

Smear tests on table
tops, flocrs, appsra-
tus

Boxes for shipment
by eir or rail

. INSTRUMENT USED#

Poppy

Beckman MX-=5

Poppy

Poppy

2 sq. in. filter
peper smeared over
APPROX. 12 SG. dn.
and counted with
beta-gamma and
elpha counters

Smear tests

Electroscope

WMAXTMUM LEVELS

2000 disintegrations
per minute of alpha
from an area of 150 cm?,

300 counts per minute
with counter in contact
approx. 0.1 mr/h at
counter.

10,000 disintegrations
per minute of alpha
from an area of 150 cmz.

30,000 disintegrations
per minute of alpha

from an area of 150 cmZ,
A hood containing
greater than 1 microgram
of plutonium or isotopes
of similar hazerd should
be marked "High Level
Hood",

O disintegrations

per minute of alpha.
200 counts per minute
of beta and gamma,

SAN BRUNO FRC

O disintegrations

per minute of alpha.
200 counts per minute
of beta and gemma,

Less then 15 mr/h at the
surface of package for
gir shipments and less
than 50 mr/h for rail
shipments. Less than 10
mr at 1 meter

from package surface

of all shipments,

WIHGLASS X7 XI5 Y
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MEA SUREMENT INSTRUMENT USED
Truck shipments : Electroscope
All laboratory and Electroscope;
operation areas CP meters, etc.

MAXIWUM LEVELS

Requirements same as
for rail shipment and
in addition less than
30 mr/h at rear wheels
of truck and less than
60 mr/day in cab for
tripo

All areas with radiation
greater than 8 mr /h
shall be roped off and
have signs posted.

* Instructions for operating these instruments can be obtained from

the monitors in the Health Physics Section.

UORE G e As SE S T TehED
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SECTION II-C

FORMS FOR REPORTING MONITORING DATA

On succeeding pages the forms are shown for reporting:

1) Monitoring of Surfaces
2) Monitoring of Air Samples

“SAN BRUNO FRC
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NR-EP-1
6 April 1948

Object To B> Monitoreds

(Ident.fy Completely)

UENECH I A SESHIg IR

MONITORING REPORT

Date:

34,

Where Object May Be Monitored:

Desired Completion Date:

Request Made By:

Report to Be Sent to:

Report Nos

Signeds

FOR LABORATORY USE ONLY

Finals Preliminary:

Serial No. end Type of

Beta Court:

Dete:

Beta Gamme Instrument:

Gamma Counts

Distence From Surface:

Beta Gamma Count:

D:stances From Surfscs:

Serial No. and Type of Alphe Instrumente

Alpha Counts

Disterce From Surface:

™

Decontaminationr FProcecdure:

Finel Beta Count:

Finel Gamme Count:

Distance From Surfece:

Final Beta Gemma Count:

Final Alpha Count:

Distance From Surfece:

Distance From Surface:

Kemarks:

Apprevead:
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NAVAL RADIATION LABORATCRY

NR-HP-2
8 hpril 1548
AIR ANALYSIS FOR RADICACTIVITY

Sample No.s Date:

Sample Location:
(Identify Completely)

Operationss
{(Presznt or Recen%)

kxact Analysis Desired:

Az:lysis Keguested 3y: Report to be Sent to:

Ser. No, and Type of Sampling Instrument:

Sampling Rates Starte Finishs

el
N .athers

Signeas

FOR LABCRATORY USE ONLY

Date Receiveds Date Completed:

Seriel No. ancd Type of Alpha Instruments ' SAN BRUNO FRC

Serial Nc. ana !l'ype of Beta Gamma Instrument:
r

Compcnent Immediate ~~—5ix Houzs ~—~~ 24 Hours
T= e — 0=

Lipha

Bete~Gamma

Raden Ccmponents: E/;Cf%C of air)s _ o3 : o

Leng Live Ccmponents ﬁ,,S s¢ of air)e C)G. 3 &

Remerkss
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SECTION II-D

PROCEDURES FOR WASHING CONTAMINATED HANDS

GENERAL PROCEDURES

B,

d.

Ce

fo

ge

REMOVING FISSICON PRODUCTS CR PLUTONT

Wesh thorcughly for two to three minutes by the clock with a
teaspoonful of a lanolin and corn meal hand cleaner, using a suf-
ficient amount of tepid (not hot) water to meintain a thin paste,
and rub the paste cver the entire surface of the hands and fingers.

Rinse off completely with water and repeat the process at least
three times.

If the above procedure is not enough to remcve all the dirt and
contemination, the hands should then be scrubbed for a periocd of

at least eight (8) minutes by the clock with a liquid or cake soap,
a hand brush, and tepid water, being sure to brush the entire sur-
faece of the hands, ecpecially around the nails and between the
fingers, Light pressure should be exerted on the brush---do not
press so hard that the bristles are bent out of shape.

Eight minutes is usually sufficient time tc ellow three complete
charges of tepid wetsr and cocap.

EBach cne cf these three weznirgs shculd be so thorough that the
trush will cover all areas a minimum of four strokes. A conven-
ient routine is tc start ty scrubbing one thumb, being sure to
trushk &ll surfacse, prczeed to the space between the thumb and
index finger and similarly to each finger and the webs between
the fingers,

icozm should be given to cleaning the palm and back of the
hand end fipally to scrubtbing the nails and cuticles again before
preceeding in the same mennes with the other hand,.

Lanclin or lanolin-containing hand creems may be used afier wash-
ing to soften the hands and prevent chappring. c
SAN BRUNO F&

8.

b.

Ce

Rinse the hands thorcughly ir 24% scdium citrate or sodium tar=-
trate sclution.

Rub a saturated solution of potessium permengenate thoroughly but
briefly cver the hends, rinse in water, anc remove the residual
stain with & freshly prerared £% solution of scdium acid sulphite
(NaﬁSOs)o

Acid washes are reccrmended crnly as a last resort, and should be
used under the supervisicrn cf the Medical Service Branch.

UBLECEAGS Sl e K D
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PROCEDURES FOR DECONTAMINATING WORKING AREAS AND EQUIPRYENT

DECONTAMINATION OF SURFACES

Painting surfaces, especially porous materials, is essential for
quick and easy decontamination of hot areas., The workers must have
ample protection from dust, active materials, acids, etc., and pre=-
cautions must be taken to prevent spreading the activity beyond the
hot ares,

The workers need heavy rubber gloves, safety glasses, dust masks,
hats, special shoes, bocties and coveralls. This special clothing
must always be removed when leaving the hot area. For small areas

. with small amounts of activity the amount of protection that the

workers need is decided by the person in charge.

Waste disposal cans must be on hand before starting the "cleanup®.
The cleaning is generally done with heavy rags, or wads of cheese

cloth; they should not be so wet as to slosh and splash the clean-
ing solutions. Large dusty areas must be vacuurned first.

It may be necessary to try three or four different cleaning sclu-
tions, depending on the material spilled and the surface contemi-
nated. On painted surfaces carbon tetrachloride should be the

first cleaner tried; if ineffective, a solution of 10% hydrochloric
acid is usually strong enough to remove the. ectivities; strong tri-
sodium-phosphate soap solution is occasionally effective because

it removes the top surface of paint. Adequate ventilation is re-
quired when organic solvents are used. Three operations are needed,
first washing the area with rags wet with the cleaning solution,
then removing the solution with & clean dry cloth, finally rins
with water. ' SAN BBU§ FBG

Plutonium contamination can often be removed with sulfuric-acid-
dichromate cleaning solution, but this should be handled only by
en experienced chemist.

Metal surfaces cen usually be treated just as painted surfaces are
cleaned; stainless steel can even be treated with 6N hydrochloric
acid if necessary, but special ventilation will be needed.

Linoleum and pastics can be cleaned using either carbon tetra-
chloride or kerosene, followed by washing with strong soap solution.

Porous surfaces, like unpesinted wood, concrete and transite are diffi-
cult to clean. Repeated washing with a mixture of hydrochloric acid

UERE CR AR SE SN G EET)
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and citric ecid is scmetimes =ffective; if not, the material must be
dug eway; wood can te planed or scraped if not highly contaminated,
These surfaces must then be painted and covered with linoleum before
the areas are used egain,

DZCONTAMINATIOR OF EQUIPFTITY

Zguipment that is subject to contamination shkould be small and fab-
ricated of glass or stainless steel. When simple pieces of equip-
ment ere grossly contaminated, it is somstimes cheaper to discard
them thar to decontaminete them.

. Deconteminsting solutions,.

(1) For gless:

(a) A solution ccnteining 3.5% hydrochloric acid and
10% citric acid.

(b) Chemical Cleaninz Solution (Saturated potassium
dichromste in cocncentrated sulfuric acid). Avoid
spat tzrins this solution because the chromie acid
formed is zrx*remely sorrosive.

(2) For stainless steel

(e) A sclution cf citrd
o
X

c acid, 10% cf weight,
(L) X cSolutecn c= =

i) Ve Lo

be Procedvure for glass eguipment.

“he following stepmlae giures are applicable to small pieces
of glasz eoulipmeni; the s LD SO0 EDp “omeatély three 11ter
capacity. For lerger squipment use the techniques described in

the sectior on surfazes, SﬁNﬁP‘UNO FRC

(1) Survey 2ll equipment to be deconteminated and divide
according to levsls of contamination,

(2) Place the lowest levs) of contaminated equipment in &
vessel large enough to cover the equipment with the
uluFlC=&GJdvh'ﬂr03310310=301d mixture. Do not mix
grossly contaminsted eguipmsnt with relatively clean
material,

(3) Aliow equipment *o stzxad for cne hous,

(4) Transfe* to 8 s‘miiar 2

(4] l—-‘

<©
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(6)
(7)

(8)
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Rinse with tap water and distilled water, dry and monitor.

If monitoring indicates the equipment is still conteminated,
recirculate the solutiors., For equipment that is to be
resubjected to contamination, choose an appropriate working
level for your decontamination work that is well within the
health levels,

After each set of hot equipment has been cleaned, assay the
decontaminating solution for radioactivity and discard if

it is radioactive enough to be a health hazard or a serious
source of contamination in subsequent cleanings. See Section
I-H for the method of disposing of the solution.

Procedure for stainless steel,

(1)
(2)

(3)

(4)

(5)
(€)
%)
(8)
(9)

Monitor the equipments,
Divide equipment acccrding to levels of activity.

Place stainless steel equipment of lowest activity in a citric
acid bath and allcw to scak orne hour.

Transfer to 2 conteiner filled with water; rinse equipment
thoroughly,

Place equipment in 8N nitric acid and let soak for two hours.
Wash with tap water ard distilled water.

Dry equipment and surve:ya SAN BBUNO FRC
Repeat procedure as necessarye.

After each set of hot equipment has been cleaned, assay the
decontaminating solution for radicactivity and discard if

it is radioactive enough to be & health hazard or a serious

source of contaminaticn in subsequert cleanings. See Section
I-H for the methsd cf disposing of conteminated solutions,

4
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SECTION II-

SURGICAL TECHNIQUE IN THE USE OF RUBBER GLOVES

Surgical rubber gloves, used during procedures in which hand contami=
nation is probable, should be prepared in advance by powdering the
inside and by folding out the wrist portion of the gloves to form a
cuff of about two inches,

To put on the gloves, the following procedure is advised:

le

20

3.

4,

56

To remcve the gloves, reverse the prosedurs.

1.

20

Powder the hands well with talc,

Grasp the first glove at the folded cuff without touching the
exterior of the glove, and pull it onto the fingers and hand,
leaving the cuff in the folded position.

Lift the second glove by inserting the fingers of the gloved hand
berieath the cuff, and pull it onto the bare fingers and hand.

Then turn the cuffs of both glcves back over the wrists, without
touching the bare skin,

Finaily, work the loose fitting glove fingers into position as you
would cloth gloves,

With the fingers of one gloved hand grasp the beaded rim of the glove
on the other hand without touching the skin or the inside of the
glcve, As you pull the glove off; it turns inside out.

Now insert the index finger of the bared hand beneath the rim of
the other glove and, without contacting the exterior surface of the
glove, invert it and pull it off the hand,

DENEC e SE SR D
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SECTION II-G

FIRST AID AND TREATMENT FOLLOWING ACCIDENTS

41,

(This section will be issued at a later date.)
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SECTION II-H

MEDICAL SERVICE BRANCH

RADIOLOGICAL HEALTH OFFICER IN CHARGE

The Medical Service Branch is supervised by a Naval Medical Officer who

is designated as the Radiological Health Officer. He is responsible for
the health of all civilian and military personnel at the Naval Radiologi-
cal Defense Laboratory from the radiological standpoint. He formulates
and executes such health protective measures as he may deem necessary to
prevent overexposure from ionizing radiations., He initiates and performs
such physical examinations and clinical laboratory procedures as may be
necessary to adequately detect and observe possible radiation damage
which may occur in personnel employed in this laboratory. He at all

times works in close liaison with the Health Physics Group end informs

the Director of the laboratory regarding unusual radiological hazards and
overexposure of laboratory personnel. The Radiological Health Officer
maintains supervision of the Clinical Radiochemistry and Dosimetry labora-
tories. He is chairman of the Radiological Safety Committee, and has
specific responsibility for the complete investigation of any overexposure
of personnel to ionizing rays. (See Section I-L for details.)

FACILITIES MAINTAINED

2. Physical examinations.

Suitable quarters will be maintained to conduct complete physical

examinations,.
SAN BRUNQ FRC

b. Routing laboratory procedures.

A clinicel laboratory will be eguipped and maintained to perform
leboratory exesmingtions on blood and urine.

¢c. Radioactivity analysis,.

A clinical radiochemistry laboratory will be equipped and maintained
to perform radio-chemical analysis on urine, feces, and other excre-
tions as well as on tissue samples.

ERASONS FOR INITIAL AND PERIODIC EXAMINATIONS

The purpose of conducting special radiological physical examinations is

to provide greater protection for the employeesof the Naval Radiological
Defense Laboratory. Futhermore, these examinations may prove to be of
inestimable value to both the individual and the Laboratory should medico-
legal actions be warranted. The follow-up examinations will be of mutual
benefit to the individual and to the medical profession. ’

UK LA SIS B OERD
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4, EXAMINATIORS

Bo

b,

Initiel physical examination.

An initial physical exemination will be conducted on all personnel
prior to employment by the leboratory. This examination will serve
a two-fold purpose. First, it will disqualify those individuals
from employment in the Naval Radiological Defense Laboratory who
are physicelly and psychologically unfit for the tesks for which
they are to be hired, Second, these examinations will serve as a
“Base-line™ for the evaluation of any changes which may be noted
on subsequent exsminations, The examination will include a com-
plete physical, complete blood count, a sedimentation rate, uri-
nalysis, and chest X-ray. The X-ray of the chest may be made by
any available technique including 35mm micro-film; however, whenever
an individual has a history of relatively prolonged and/%r high
intensity of exposure to ionizing radiations, X-ray examination

of the chest will be made with 14 in. by 17 in. film. A record

of finger prints of all fingers will be made., Criteria for
qualifications and special methods of recording will be in
accordance with succeeding paregraphs.

Physical requirements.

Because of the diversified types of employment at the Naval Radio-
logical Defense Laboratory. no detailed blanket qualifications can

be established, It will be necessary that the Radiological Health
Officer will determine whether sn individual is physically qualified
fer his particular job. In general, those who are qualified under
civil service requirements for their particular job classification
will be qualified to work at the Naval Radiologicel Defense Labora-
tory. A morbié fear of radiation is sufficient to disqualify. The
following findings may be considered disqualifying for work entailing
possible exposure to ionizing radieviodn:

(1) Sxin end integument. SAN BRUNO FRG

A1l open wounds, whether cuts, abrasions, ulcerations, or
inflammations, until healed. All conditions in which there
are open or raw surfaces or external roughened areas in
which foreign bodies may be deposited or which the examiner
believes mey be asggravated by irradieticn. Excess longi-
tudinal corrugetion and brittleness of the nails. Atropic
skin conditions. Severe chronic blepharitis.

(2) Eyes, ears, noss, and thrcat.

Any severs infection; acute or chronic, of the eyes; ears,
ncse, or throst., Markedly enlarged tonsils., Allergic
c-nditions of the nose or nesal sinuses, if active under
working ccrditicns.

UL N € EvASHS I ET EaD
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(3)

(4)

(5)

(6)

(7)

(8)

44,
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Mouth.

Pyorrhea, or extensive pocketing of gums. Severe dental
ceries. Severe gingivitis or stomatitis. Any open
lesions. Precancerous lesions, including leucoplekia.

Respiratory system.

Any acute or chronic infection. Acute exacerbations of
respiratory allergies.

Cardiovascular and blood systems.

Total white count below 4,000 or above 12,000. (In cases
where abnormal white cell count may be due to transient
diseases or other ,conditions, re-examination should be
made upon recovery.) Persistently sbnormal differential
count, Total red blood count below 3.5 million or above
6.4 million, Sedimentation rate persistently above
15mm/hr. (Cutler or Wintrobe).

Genito-urinary system.

Any acute or chronic urinary tract disease. Any persistently
abnormal urinalysise.

General,

Any pre-cancerous disease. Changes in finger prints,

indicative of atrophy. SAN BRUNO FRC
X-ray findings.

+

Evidence of active infectious process or of bronchiectasis.
Evidence of changes secondary to respiratory allergies.
Evidence of intra-thoracic neoplasms.

Routine periodic examinations.

All personnel working at the Naval Radiological Defense Laboratory
will have a complete physicel examination yearly. This will be
similar to the initial examination and will be recorded in the same
mamer. Persomnnel working in radioactive areas will be required to
have more frequent exsminations; and, if an internel hazard is pre=
sent, periodic radiochemical analysis of the urine (and feces, if
indicated) must be done. The frequency of any or all of these
examinaticns will be determined by the Radiological Health Officer
and will be dependent on the type and degree of exposure of the
individuel. A chart of the nsture and minimum frequency of exami-
nations iz given belowe

Ui € B AN S Sl OFE i ERD



LS

=]
|t
I3
[
[ >

|
|+
| =
j-
| =
|o

FREQUENCY OF RADIOLOGICAL PHYSICAL AND CLINICAL EXAMINATIONS

Radiochemical
Urinalysis
Physical examination Blood work (fecal if indicated)
T. No radiation hazard. Yearly Yearly Not required
II. Work with external rediation Not required unless pos=
hazard only. sible indirect exposure
to internal hazard - then
(a) No overexposures recorded Yearly 6 month intervals once yearly,
(b) Overexposure 6 month inter- 3 month intervals Not required unless pos=
vals (mininum) for 6 months if sible indirect exposure
More frequent all counts nor=- to internal hazard - then
at discretion mal., More often once yearly. =
of the Medical if excessive ex- |
Officer posure or abnor=- [
mal counts. =
(Ead
III. Internal hazard. (if over=- |
exposure to external hazard | ca
following will be modified 3 month intervals ™
by Medical Officer) more often if ab- [
_ normal counts or [+
(a) Microcurie level 6 month inter- abnormal radiochemi- |
isotope mctivity vals (minimum) cal urinalysis 3 month intervals o

(b) Millicurie level
isotope activity
or any work with
plutonium

17
2
2
2

6 month inter-
vals (minimum)

1 month intervals
more often if ab-
normal counts or
abnormal radiochemi-
cal urinalysis

1 month intervals

(c) Greater than millicurie
lovel isotope activity

E—

6 month inter=
vals (minimum)

1 month intervals
(minimum) More fre-
quent at the dis-
cretion of Medical
Officer

Bi-weekly (minimum) More
frequent at discretion
of Medical Cfficer

Noter Any sudden overexposures of personnel accidentally or otherwise (as due to a spill of radioactive

materials) will require immediate physical and clinical checks with follow-up examinations as indicated,

Sy
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RECCRDS AND REPORTS

Bo

Medical service office.

(1)

(2)

(3)

Recording of examination.

The results of the physical laboratory examinations will be
recorded as follows: the physical examination and labora=-
tory date on the Standard Forms 88 and 89, the chest X-ray
report and fingerprints record on NavMed Form 57, Each
fingerprint will be labelled. All forms will be prepared
in duplicate. A statement will be entered under "remarks"
on each Standard Form 89, giving the known totel previous
exposure to radiation and the type of work being performed.
The original copies of all papers for each person examined
will be firmly fastened together and will be forwarded to
the Atomic Defense Division, Code 74, Bureau of Medicine
and Surgery. The X-ray film will be retained at the
Shipyard Dispensary and kept in a permsnent file. The
duplicate of each examination will likewise be securely
fastened and filed at the Office of the Medical Service
Branch of this laboratory. For Army personnel attached

to the activity one additional copy of the completed
exsmiretion will be prepered and forwarded to the Atomic
Defense Division, Code 74. Civilian perscnnel records

and Navy persomnel rescerds will be handled in the same
memmer., In the case of military service personnel, a
stetement that a special radistiocn examiration was given
shall be entered in the corresponding person's health
record, with the date of the examination. An abstract

of the examiration will be entered in the special Redietion
Abstract of the Health Record. These abstracts are to
remain in each Health Record for the durstion of service
of all personnel involved.

G
Daily log. SAN BRUNO F&

A deily log will be kept of all examinations performed,
giving name of individual examined and the purpose of
examination.

Irdividual file card,

An individual file card will be kept on eash employee
givirg detes of iritial and follow-up examinations.
These cards, when arrenged in proper order; will facili-
tate the scheduling of the routine recheck exeminationz,.

UNCLASSIFIED
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Dosimetry office,

( 1) LOE book.

A log book will be kept numerically of the film badges
issued, to whom issued, the densitometer readings and
interpretations of each. These interpretations of dosages
received will be cross filed alphabetically according to
names of personnel, These cards will be a permanent record
of the accumilated radiation each employee receives,

(2) Monthly report.

A monthly report of the accumulated film badge exposures
of employees will be prepared and forwarded to Atomic
Defense Division, Code 74, Bureau of Medicine and Surgery,

(3) Weekly report.

A weekly report of the pocket ionization chamber readings
will be prepared and sent to the BuMed Projects Officer.
This report will include the number of chambers read, the
number of chambers which read in excess of 60 mr, the num-
ber of peirs of chambers in excess of 60 mr, and the num-
ber of pairs of chembers in excess of 60 mr,substantiated
by film badge reading above 60 mr.

- SAN BRUNO FRC
(4) Other reports.

Adequate records will be kept of the progress of miscel-
laneous functions such as the shipment of films to other
activities; development end interpretation of films from
other ectivities, prepdration of pre-exposed films to
¥nown sources of radietion and training film ladders.

Clinical radiochemistry.

A work book will be maintasined in which all specimen date is re-
cordeds An individual card will be kept on each employee working
with radioactive material for the purpose of recording results of
radiochemical analyses of urine and feces. Any abnormal sample
will be reported by a special memorandum to the Radiological
Health Officer and to the Chief of the Health Physics Branch.

Monthly radiological safety reports to the Bureau of Medicine
and Surgery.

(1) Monthly report of Kedical Service functions.

N Chlids SESRIE ETORED
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(a) Radiological Safety

Mumber of initial, recheck, and termination physical
examinations completed during the month, and report
of inspections of all radiological facilities where
radioactive contamination might be present, conducted
from the standpoint of radiation hazards and sanitary
conditions.

(b) Dosimetry

Number of film badges processed, number of pocket ioni-
zation chambers read and recharged, mmber of films
exposed for emulsion calibration, and mmber of fiim
shipments and mmber of films shipped to other naval
activities.

(¢) Clinical radiochemistry

Number of radiochemical analyses of urine and feces
done during the month and the firdings from those
exanminations,

(2) Monthly photodosimetry report.

This report shall give the name, rate or rank, total number
of days and hours exposed, and the total amounts of radiation
received.

SAN BRUNO FRC
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