Form AEC-313 ATOMIC ENERGY COMMISSION -

P APPLICATION FOR BYPRODUCT MATERIAL LICENSE Susger Bursaw No. 38-4027 4

INSTRUCTIONS.~Complete Items | through 16 if this is an initial application. If application is for renewa! of o license, com-
plete only Items | through 7 and indicate new information or chonges in the program as requested in Items 8 through 15, Use
supplemental sheets where necessary. [tem 16 must be completed on cll applications. Mail three eoruo. to: U. S. Atomic Energy
Commission, Washington 25 0. C. Attention: |sotopes Branch, Division of Licensing and Reg ion. Upon approval of this
opplication, the applicant will receive an AEC Byproduct Material License. An AEC”gmodud Material License is issued in
accordance with the general requirements contained in Titie 10, Code of Federal Ragulations, Part 30 and the L icenses is sub-
ject to Title 10, Code of Federal Regulations, Part 20.

o) NAME AND STREET ADDRESS OF APPLICANT Institutron. fiem hosprtol | (b) STREET ADORESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if

person et | afferent from | (a))
New York Shipbuilding Cerporation
Broadway and Fairview Streets Same as 1,(a)

Camden, New Jersey

2 DEPARTMENT TO USE BYPRODUCT MATERIAL 3 PREVIOUS LICENSE NUMBER(S). ¥ M s on opplicotion for renewal of o
lcanse. please ndate and give number |

Department 22, Naval Nuclear Renewal of License No,

Radiological Control Department 20-2204-3 (G64)

4. INDIVIDUAL USERIS| Name and hitle of individuals) who will use or directly 5. RADIATION PROTECTION OFFICER (Nome of gnoted as rod pro-
woery se usa of byproduct motenal  Give raming ond sxperence n tems § and wehon officer f other than ndividual user  AMtach resume of his raimng ona ex-
9) pecence as i tems 8 ang 9 )

Bruce E, Eldredge -~ Sr, Monitor
Donald H, Reppert - Sr, Monitor Arthur E, Schmidt

Thomas L, Mulleavy- Sr, Monitor
Arthur V, McKeon -~ Sr, Monitor

6 (o) SYPRODUCT MATERIAL | Elaments b) CHEMICAL AND OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/ OR PHYS.
and mass number of each ICAL FORM THAT YOU WiLL POSSESS AT ANY ONE TIME ¥ seaied sourceds), also stote name of manufacturer. model
number. number of JDUrCes ING MAKIMUM activity DeF JourCe

(A) Cobalt-60 Sealed encapsulated source, Type RR-00,
Nuclear Chicago Corp., one source not
to exceed 235 mc,

(B) Cobalt-60 Sealed encapsulated source, Type RR-60,
Nuclear Chicago Corp,, one source not
to exceed 30 mc,

»;’-DCSCIII! PURPOSE FOR WHICH BYPRODUCT MATERIAL WilL BE USED ¢ byproduct materal s for  human use,  supplement A Form AEC-11Ja) must be com-
pleted n lwu of hus tem  If byproduct matenal s n the form of o secled source. nclude the moke ond model number of e slorage container and/or device in
whih e source will be stored ond. or used.)

All of the above sources are to be used for instrument calibration,

Storage Containers
(1) YNuclear Chicago source holder - Model SH-603 (3" lead)
(B) Nuclear Chicago source holder - Model SH-603 (1 5/8" lead)

Continued on revene sde|
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Form AEC-313  (5-58) Page Two

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN (TEM 4 (Use suppi | shoety y)
8. TYPE OF TRAINING | OuRATION OF | ON THE JOB | FORMAL COURSE
WHERE TRauneD | TRAINING | (Circle onswer) | (Circle answer)
No Change :
a. Principles ond  pr of rad i " - e
protechon
1
b Rod y m dardiza- |
hon and menitorng techniques and in- Yes No | Yes Neo
ruments
© Math ics and colculan basic to the| Yo Neo Yos No
use and measurement of radicachivity
4 Biologicol efech of radiahon ‘ j | V. "V W
9 EXPERIENCE WITH RADIATION.  (Actual use of radioisotopes or equivalent experience. ) NQ LChMO
ISOTOPE  MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
| !
10. RADIATION DETECTION INSTRUMENTS. (Use suppl i sheets if v/ No Change
TYPE OF INSTRUMENTS 1 NUMBER ! RADIATION SENSITIVITY RANGE | WINDOW THICKNESS I USE
{include make ond model number of each) AVAILABLE 1 OETECTED | (me/ he) (ing/ cm?) Manitoring, surveying, measuring)
1

11 METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

No Change )
2. FiLM BADGES, DOSIMETERS, AND 8IO-2SSAY PROCEDURES USED.  (For film bodges, specify method of cabbrating ond processing, or name of suppher |
No Change
INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13 FACILITIES AND EQUIPMENT  Describe lab y focil ang handling slorage containers, shielding, ‘ume hoods. ete.  Explanatory sketch
of facility s amached. [ Circle amswer) Yo

Ne No Change

14 RADIATION PROTECTION PROGRAM.  Describe the radiation protechon progrom mclud trol o If lication covers sealed sources, submt leak

ihng o o where oppicable, name. vayyng, and experence of o ..mumh.w«wmm"‘u performing inhal radiation survey serv-
g, maintenarce and repair of e source. ange "Preliminary Issue of NNEP-20, Radiological
o " »
15, WASTE DISPOSAL. H o | waste d. | service 13 employed, specify name of company. Otherwise, submit detailed descriphon of methods which will
be used for 4 g of rod: wastes and dﬂtwnsumdm-nmw.“o Cha
S0 _Lnange

CERTIFICATE (This item must be completed by applicant)

16 THE APPLICANT AND ANY OFFHCIAL EXECUTING THIS CERTIFICATE ON BE HALF OF THE APPLICANT NAMED IN ITEM | CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 10, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO, IS TRUE AND. CORRECT TO THE SEST OF QUR KNOWLEDGE AND BELIEF

il V New York Shipygzid%ggoCorporation
- 't 77" Acolicant 1 / /7 7
o yisws \Z LTI e [
}}\\:-uéﬁ_ . Execut{ce Vice Presddent
& 3¢ T—— =y Title of cernfying official Y
N Van? -

WARNING.—18 U. S C., Secton 1001, Act of June 25 1948; 42 Star. 749, makes it a criminal offense to make o willtuily foise statement or
represeniotion o any department or agency of the United States as 'o any mamer within s urisdichion
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NEW _YORK SHIPEUILDING CORPORATION
NAVAL NUCLEAR ENGINEERING PROCEDURE

NNEP 20 REV, B

TITILE: Radiological Control Manual

APPLICABLE TO:

CONTRACT SHIP CONTRACT SHTP
514 SS(N)503 541 SS(N)647
3 Nuclear Submarine Nuclear Submarine
53 SS(N)604
35 | Nuclear Submarine
pee T S5(N)612
_Nuclear Submarine
PREPARED BY: R, H,6 Nichols CHECKED BY: ___ R, W, Heward
CONCURRENCE
REACTOR ENGINEERING SECTION SUPERVISOR ____ggsaaagiz 3-4-44
Date
NAVAL NUCLEAR QUALITY CONTROL MANAGER /s/J. E, Wahler 12/17/62
Date
APPROVED BY:
VICE PRESIDENT, NAVAL NUCLEAR /s/J, M, Dunford 7/17/62
Date
S.0.,S. VALIDATION: /s/K. J, 0'Toole 12/18/62
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DESCHIPTION:

1) Revised cover and revision sheets to suit standard format, 2) Ex-
tended applicability to include N.Y.S.C. Contract 541, 3.) Revised
secticn 2.10, Radiological Control Organization, redefined line of
responsibility, 4) Added new section 3.2.16, renumbered subsequent
sections, 5) Deleted "social security numbers" from 2nd line of sec-
tion 3.4.3, %) Added new section 3./6.7, renumbered subsequent secticns,
7.) Added section 3.6.12, 8) Revised section 7.3.f£ to include swiping
of alpha sources once eyery three months, %) tevised section 10.3.58,
changed "twelve (12)one heur lectures" to "five (5) two hour lectures",
10.) Revised section 10.6.1, deleted collere requirement, referenced
NNEP 20-3, 1l) Deleted section 10.5,2, information now contained in
NNEP 20-3, 12) Revised section 1ll.4.l, added details on film badge is-
sue, clarified use of Radiation Yorlk Permit, 13.) Revised section
11.4.2.10, film badges to be worn underneath Grade "A" and anti-con-
tamination clothing, 1l4) Revised section 11.5.1, added details on
dosimeter issue, 15) Revised section 11.5.2.3, dosimeters to be worn
underneath Grade "A" and anti-contamination clothing, 16) Added sec-
tion l4.l, Index of Forms and Signsg 17) Revised Devartment 22 Form
RC-4, 18) Added Department 22 Forms RC-1¢, through RC-25 19) Added
sample Individual and Supervisor Certification Cards, 20) Added Ref-
erences 15,11, 15.12,

i

Sl YR OV et DLl O
o Jutacnicts [heie e, SURET PRS0 L |

DESCRIPTION:

l; Revised cover sheet to suit standard format; 2) Added Ref, 15,13;
3) Revised Sec, 3,3,2.5 to provide additional silt sampling as re-
quired by Ref, 15,13; 4) Revised Sec, 11,4,1 to provide reneral loca-
tion of film badre shed; 5) Revised Sec, 11.4.2.4 to require that
film badges be worn in areas where the radiation level is above 0.5
mr/hr to be consistent with actual practice; ()*Revised Sec, 10,2,
Program I, "Dasi - Course in Radiation Safety & Control" from 6 (1)
hour lectures to . (1)) hr, lectures; 7)*Revised Sec, 10,3, Prosram
IT, "Comprehensive Course in Radiation Safety & Controls" for super-
visors, Naval Nuclear Test Group Personnel and other personnel
selected by 0/4, from § (2) hour lectures to 2 (2) hour lectures;
8)*Revised Sec, 11,4,2.5 to require that film badgzes be worn by all
persons who are likely to receive a dose in excess of 25 mrem/7 con-
secutive days,
# C(Chanpes 6, 7 & S were previously distributed to hLoluers of tle
Radiosgical Control Manual by “YS Ltr, .4-07-63 dated 1 March
1063,

- —
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VEV YORK SHIPBUILDING CORPORAILION

CAMDEN, NEW JERSEY

NQTICE

SUBJECT: Naval Nuclear Engineering Procedure No. 20,
“Radiological Control Manual".

This nanual provides the strict controls necessary whenever
radiation from nuclear sources is invoived in our work. Em=-
ployees doing this work will be trained in the proper procedures,
which are contained in this manual, and will be required to
follow them exactly.

Department 22 has the authority to enforce these rules
and to stop work where unsafe conditions exist.

pDeviations from the manual require written authority from
Department 4; such deviations must be recorded and serially
numkered. Department 4 must conduct periodic audits to insure
compliance with this procedure and to keep its provisions up to
date. Bureau of Ships (Code 1500) must be notified of all such
changes at the time they are made.

ek

E. L. Teale
President

July 31, 1962
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1,1 This manual details the radiological controls to be applied
during the construction and testing of all Naval Nuclear Powered
Ships at New York Shipbuilding Corporation, Instructions are
provided to control external and internal exposure to personnel
(through the use of anti-contamination clothing, respirators and
controlled access areas); control decontamination; and control
receiving, transferring, installation, removal and shipping of
radioactive materials,

GENERAL INFORMATION

2.1 The use of nuclear power for ship propulsion requires consideration
of its radiological health aspects, The ionizing radiation given
off during nuclear fission, by the fission products, or by induced
radioactivity is harmful to the human body. Exposure to any ion-

izing radiation should be kept to the absolute minimum required to

accomplish necessary work,

~

2,2 Hazard may occur from exposure to the ionizing radiation itself,
or from radioactive materials which may enter the body from air,
water, or contamination of surfaces, Careful observation of the
instructions contained in this manual will insure that all opera-
tions involving radioactivity are conducted in a safe and effec-
tive manner,

A0 The damage to the human body caused by radiation is measured by
the amount of energy absorbed, and is termed "radiation dose™,
Radiation dose is measured in rem (adapted for use in the Naval
Nuclear Program) where:

Rem (rad equivalent man) - the quantfty of radiation of
any type that will prcduce the equivalent biological
effect in a man as that resulting from the absorption
of 100 ergs of x-rays or gamma rays per gram of body
tissue, = Rad x RBE, (1000 mrem = 1 Rem)

Rad (radiation absorbed dose) - a unit of radiation dose,
from either particulate or electromagnetic radiation,
which will impart an energy of 100 ergs to each gram
of material exposed,

RBE (relative biological effectiveness) - a numerical fac-

Lor used to correlate a fixed amount of physical damage
to radiation of various types amnd energies,

1

NNEP __20
REV, _B Sheet 4 of 77
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2.3 (Continuud)

Two other commonly used units of radiation dose are the:

Roentgen - that amount of gamm: or x radiation which will
release approximately S3 ergs of energy in a
gram of air,

Rep - (roentgen equivalent physical) - a unit of radiation,
from either particulate or electromagnetic radiation,
which will impart an energy of about 93 ergs to each
gram of soft body tissue exposed,

2.4 The biological effect of radiation varies with the amount of ex-
posure, the rate at which exposure takes place, and the type of
radiation, Table I provides the probable effect upon individuals

exposed to short time, high doses of radiation,

a useful guide for converting RAD to REM, (defines the RBE for
various types of radiation),

TABLE I

EFFECTS OF SINGLE WHOLE-BODY DOSES

cute Dose to Whole Pod rem

Probable Effect on Individuals

0-235

No clinically detectable effects

25-50

Possible transient blond changes but no

other clinically detectable effects, ‘

50-100

Nausea and fatigue possible, blood zell
changes with delayed recovery but ro

100-200

disability,

Reduced vitality, nausea and fatigue,
depression of nearly all blood elements
possible (recovery in nearly all cases

within 3 to 6 months),

200-450

Same as for 100 to 200 rem, with im-
mediate disability; some deaths possible|

450

within 2 to 6 weeks, Early medical
treatment will improve chances of re
Fatal to 50 per-cent; high percentage o
permanent disability, Early medical

300 or more

treatment will improve chances of recoveryl
Fatal in almost all cases,

NNEP 20
REV, B Sheet 5 of 77
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TABLE II Conversation of Rad to R;q
Radiation Rad x RBE = Rem '
X-rays, gamma rays and beta
particles 1 1 1
Thermal or slcw neutrons | 1 3 3
East neutrons and protons 1 10 10

Alpha particles | —tl 20

2, Tabulation of Exposure Limits

The following tabulation is for general information only,
Reference should be made to the appropriate sections indicated

for detailed requirements,

(See Next Page)

NNEP 20
REV. B Sheet 6 of 77



p.SOl External

(Section 5.2.1)

5§ rem/year

2 rem/quarter

at NYS)

Whole body and critical organs

100 mrem/week (administrative limit

(Section 5,2,2)

Skin of the whole body

30 rem/year
10 rem/quarter

Extremities
75 rem/year

28 rgm[guarter

é For low peneirating
| raaiation; betas and

ow ener
(Section 5,2.2)

ammas

(Section §5.3)

Emergency Exposure
25 rem once a lifetime
2e 52 Surface Contamination
ks
Uncontrolled Area (Section 7,5.1)
Lecose B-» - less than 100 uuc/100 cm”
Surface Contamination alpha - less than 50 uuc/100 cm®

NNEP _20
REV., B Sheet 7 of 77



Fixed @-%- less that 1 mrem/hour

(intermittant exposure)

Surface Contamination 8% - less than 0.1 mrem/hour

above background (con-
tinuous exposure)

alpha - less than 50 ppe/100 em?

Controlled Contamination Area

(Secticn 7.5.2)

Surface contamination levels exceed limits for uncontrolled

areas but usually less than:

Loose contamination

. 8% - 1000 ppc/100 em?
alpha - 50 ppc/100 cm?

2.5.3 AirbormesRadicactivity

(Section 6)

Activity from reactor operation.

Respiratory Equipment

T

T
Less than 1 x 109 puc/ml

Nene

1 x10°9 pe/ml to 1 x 107 pe/ml

Respirators

GROSS B-8

\ greater than 1 x 10=7 ue/ml

Air Supply Respirators

Activity not from reactor operation
Use 1/10 limits of U.S. Dept.
of Commerce, NBS Handbook 69.

NNEP - _ 20
REV, - B
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2‘6

Radiation Areas - Accessible areas where a major portion of the
body could receive a dose greater than 1 mrem/hr shall be con-
spicuously posted as "Radiation Areas", The signs shall also
state the normal occupancy in hours/day. No bunking or loitering
shall be allowed in these spaces, (Section 14 details the ap-
propriate signs),

High Radiation Areas - Accessible areas where a major portion of
the body could receive a dose in excess of 100 mrem/hr shall te
posted and locked., No loitering or bunking or entry by unauthoriz-
ed personnel shall be permitted to such areas, Euntry to such areas
shall be authorized only by Dept, 22, A Department 22 monitor
shall remain in the vicinity at all times when work is being ac-
complished in High Radiation Areas and shall immediately secure
such areas upon completion of the required work, (Section 14
details the appropriate signs),

Controlled Access Areas - any area, such as Radiation Area, High
Radiation Area, Controlled Contamination Area, to which Department
22 shall control entry and exit,

Entrance to Controlled Access Areas

9.1 The basic criteria which determine if an individual shall be

permitted entry to a Controlled Access Area are as follows:

a, A specific need for such entry must exist as evidenced
by the issuance of a Radiological Work Permit,

b, The individual must be qualified for entry by virtue
of having passed a special medical examination and
satisfactorily completing a prescribed radiological
training program,

NOTE: Contractor employees may substitute a letter
from the contractor certifying to the employee's
qualification,

o Subsequent sections of this manual detail the responsibilities
of those persons who:

a, Issue radiological work permits,
b, Conduct the necessary medical examinations,
¢, Conduct radiological training,

-

d, Determine the anti-contamination clothing and equip-
ment requirements, etc,

NNEP 20
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2.10 RADIOLOGICAL CONTROL ORGANIZATION
Vice President Naval | _ e el
chlear Power !
2 lJ Z.A‘
Medical Director;
Reaétor Engineeri
¢ né Line of Responsibility
A} = = = =« = Advisory Informaticn
Naval Nuclear Radiological Control Department
Department Head
x i e, 1
- Lead
Monitor Monitor i | Monitor

|

r |1

!Monitor/s Monitor/s Monitor/s

? Permanent

Lead L | Lead . L_
i
. Staff
I

1—1

(4)
Monitors

Additional Personnel

(4) (L) For Emer2wncies, High
Monitors . | Monizors Work Lecad Periode.
7 (i,e., Department 17

Inspectors or Depart-
ment 4 personnel
Trained in Monitor-
& ing Technigues.)

\
1
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RESPONSISTLITIES

-
5
.

-
'

% Naval Nuclear Power Department (Dept.4) Responsibilities.,

Trhe Naval Nuclear Power Department is responsible for:

Conducting periodic audits to insure procedures are adequate

..‘-.1.1
and deficiencies in procedures or practices are corrected,

P Approving prior to implementation each deviation to this
manual and maintaining records in which such deviations
are numbered consecutively,

‘1.3 Submitting to BuShips (Code 1500) each change to this
manual, for information, concurrent with its issuance in
the shipyard,

o | Directing and coordirating all work involving radiation
resulting from nuclear power operation, This includes:
i, Preparing detailed weork procedures,

b, Providing a sufficient number of trained personnel
for conducting the initial shield survey (Section
4.3.:)0

¢, Initiating action to sacurs special facilities.

4, On the site supervision of the actual work through
Dept. 22, as approprizte,

e, Contacting BiShips (Code 1:00) as required for the
use of special abrasive matasrials, (Section 8,4.2,3),
and fer dispesal or decontamination of reactor plant
components (Secticen 3,13,1),

f. Approving of liquid radioacz:ive waste disposal by NYS
to the Delaware River pricr to such disposal (Section
9.3.3).

5. Selecting the personnel rejuired to attend the formal
training programs (Sectioan 10),

", Awarding certification cards to those persons who are
medi~ally qualified and who have satisfactorily
compleced a prescribed training program,

kP B - Freparing the formal reports required by Section 13 and sub-
mitting these reports to the applicable activities,

- Informing Departments 22 and 76 of manning estimates for

major radicactive jobs,

NNEP _2¢0
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The Naval Nuclear Radiological Control Department is responsible
for the following:

g B | Conducting routine monitoring of work areas in which radiation
is an actual or potential hazard to insure personnel safety
dnc detect contamination of adjacent areas. [Sections L (ex-

cept L.3.2), 7 and 8.

3.2.2 Posting Controlled Access Areas with warning sizns and label-
ling radioactive materials. (See Scction 1L for details of
recuired signs.)

3.2:3 Prescribing the anti-contamination clothing and equipment re-
Guirements based on the limits of Sections 6, 7.5 and 12.3
and the surveys conducted in accordansce with Section 3.2.1.

3.2.4 Faintaining surveillance of all work in Controlled Access
Areas to insure adherence to safe practice and approved pro-
cedure., The Department 22 monitor shall have the authority
to stop work, involved with or affecting radiocactive materials
or systems, that is being conducted in an unsafe manner.

3.2.5 Issuing and collecting neutron film badges, anti-contamination
clothing (plastic boots, nylon suits, plastic suits, etc.) and
insuring that such items are properly worn. (Section 11).
Changing film packs monthly or as required.

3.2,6 rzvaluating hazards in the event of emergencies involving
radioactive contamination or fire in a Controlled Access Area,
and taking appropriate action for the safety of personnel
present.

34267 Establishing and maintainingz a pocket dosimeter orogram. (Sec-
tion 11.5 and Department 22 Form RC-4 in Section 14).

3.2.8 Collecting, storing and disposing of radioactive waste includ-
ing necessary monitoring and record keeping (Section 9). Pre-
paring and submitting tc Devertment 4 an annual reonort Af
radiocactive waste disposal. This report* shall consist of a
brief description of waste disposal operations includinz a sum-
mary of tiie total gallons and total curies of radiocactive e&f-
fluent discharged to the river fror the shipve=d (not includinr
discharges directly from ships), and a simple :"2p or skatch of

o

the shipy. ‘4 area showing the waste discharge points.

3:.2.9 Conducting prescribed training programs in accorcance with
Section 10.

3.2.10 Establishing "Stay Time™ limitations in Controlled Access “r-nc.
3.2.11 Reviewing and concurring in envircnmental monitorine rensurasents
and reports.
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3.2.12 Establishing and maintaining an adequate supply of special
equipment and cleaning solutions necessary to limit persohnel
exposures, the spread of contamination and accomplish neces-
sary decontamination. '

3.2.13 Mainfaining contrel of all contaminated equipment
to employees.

harged out

(8

3.2.14 Taking such action as described in Sectioh 8.2 in the event
of injury to personnel within a Controlled Access Area.

3.2.15 Authorizing entry to Controlled Access Areas by completing
the applicable secticns of the radiation work permits pre-
sented. (See Department 22 Form RC-2, Section 14, for details).

A 3.2.16 Completing the radiation work permits, at the conclusion of
each work shift, with the radiation exposurse data and provid-
ing the completed forms to the cognizant supervisor.

[:Jj3.2.17 Notifying the appropriate Department Heads, via Department 4,
of any infraction of the requirements of this manual.

3.2.18 Maintaining a record of all persons (names, social security
numbers and badge numbers) who are qualified to enter Con-
trolled Access Areas.

3.3 Medical Department (Department 70) Responaibilitieg

3.3.1 The Medical Directdr has reviewsd and approved all radiation
exposure limits detailed in this manual as standards for the
Naval Nuclear Program &t N.Y.S.

3:3.2 The Medical Department is responsible for the following:

3.3.2.1 Acting in an advisory capacity for all Health Physice
matters .,

3.3.2,2 Scheduling and conducting medical examinations for those
persons estimated by each Department Head to require

qualification.

(a) Indicating on the check-off lists, that each Depart-
ment Head will provide, those persons who are med-
ically cleared.

(b) Forwarding the complete check-off lists to the ap-
propriate Department Head with a copy to Dept. 22.

3.3.2.3 Providing Department 4 with a periodic IEM run-off of the
Basic Input Card R-1 (Section ll.4.5) so that Department
I may 1ssue certification cards.

33244 Providing and processing film badges; maintaining per-
menent records of film badge axposures and g;aparing per-
scnnel exposure records (Section 13) for submittal to
the various activities, via Department 4.

NNEP- 20
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$35.3.8 Cr ducting environmental survy ‘s for:

(a) Gross beta-gamma activity of weekly samples of river
water from esch end of the shipyard and in the vicin-
ity where naval nuclear vessels are mocred,

(b) Gross beta-gamma activity of weekly samples of river
bottom silt at two (2) points in the vicinity of
where naval nuclear ships are moored and at two (2)
control points well away from the location where
these ships are mocred,

(c) Gross beta-gamma activity of a weekly composite pre-
cipitation sample,

3.3.2.6 Preparing a brief description of the environmental survey

measurements made, including 3 summary of the data, a
comparison with previous results and possible explanations
of any trends,

J.3.2.7 Preparing a simple map or sketch of the shipyard area

showing locaticns of environmental sample points and ship
moorings,

3.3.2,8 Submitting annually to Department 4 the data and infor-

mation required by Sections 3.3.2.5, 3.3.2.6 and 3.3.2.7.

3:3.2.9 Concurring with approval of Department 4 for liquid radio-

active waste disposal by N,Y.S, to the Delaware River,
prior to such disposal (Section 9,3.1).

3.3.2.10 Determining the need for hospitalizing any personnel ex-

posed to high doses of radioactivity or injured within
Controlled Access Areas (Sections 5,3 and 5,22).

3.4 Departmental

Each Department llead is responsible for:

J.4.1

J.4.2

Jed.3

Jed.4

J.4.5

Estimating his needs for people qualified for work in Con-
trolled Access Areas,

Contacting the Medical Director to schedule his personnel
for special medical examinations,

Providi- 7 the Medical Director with & check-off list (in
duplicate, indicating the names ind badge numbers of the
personnel selected for the required medical examinations,

Notifying his production supervisors of the names of those
persons who are medically ‘cleared or of the need to process
additional personnel for qualification,

Maintaining accurate records indicating those persons within
his department who are medically cleared and radiologically
trained,

NNEP _20
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3.4.6

Maintaining an adequate pool of qualified personnel to prevent
the need for emergency processing of additional personnel,

3.5 Supervisor's Responsibilities:

3.5.1

3.5.2

3.5.3

J.5.4

3.5.9

3.5.10

J.5.11

Eriefing each of his workmen on the particular job to be ac-
complished in a Controlled Access Area so that the workmen may
enter, do their jobs and get out in as short a time as possible,

Insuring that each of his workmen remains familiar with and
follows the procedures necessary for the control of radiation
and radioactive materials as presented in the formal training
programs (such as the proper method for passing from a Con-
trolled Access Area through a Control Point to an unrestricted
area, Sectinn 12,5),

Issuing to each employee under his control a work permit in
duplicate for work in a Controlled Access Area, (See Section
14 for details on *~rk permit), The carbon copies of each
work permit will! ")e returned to the supervisor daily so that
subsequent work permits may be satisfactorily filled out.

Insuring that employees under his~control have the required
anti-contamination clothing and equipment and personnel
monitoring devices as prescribed and issued by Dept, 22 prior
to entering a Controlled Access Area,

Keeping personnel in Controlled Access Areas to a minimum,

Notifying Dept, 22 sufficiently in advance of operations re-
quiring radiological control, (Section 4)

Notifying Dept, 22 of all spillages and incidents of possible
contamination and taking emergency action if necessary.

Stopping any operation when Dept, 22 advises that such
operations are radiologically unsafe,

Keeping employees with any break of the skin out of Controlled
Access Areas,

Making s *ficient preparations, under the guidance of Dept .22,
for work on radioactive system components so that work can
progress safely and without undue delay, (Section 7)

Maintaining records of personnel qualified for work in Controlled
Access Areas from information received from their respective
department head; maintaining records of exposure data from in-
formation obtained from Department 22 on the completed work
permit form,

NNEP 20
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3.6 Individual Responsibilities:

Employees are responsible for the following:
3.6.1 Carefully following all oral and posted instructions con-
cerning radiological safety issued by the cognizant radio-
logical control monitor on duty and reporting to Dept, 22
the occurrence of any of the following incidents:

3.6.1.1 Exceeding the specified radiation exposucre limit or
dosimeter reading. (Section 11,5.1).

3.6.1.2 Damage to an exhaust system in a Controlled Access Area,

3:0.3.3 Damage to protective equipment or anti-contamination
clothing,

3.6.1.4 Leaks in primary system,

3.6.1.5 Anmy spill of radioactive material or suspected radio-
active material,

3.6,1,6 Damage to a radiation shield.

3.0,%.7 Any wound resulting in a break in the skin or incident
where radioactive material may have entered a person's
body.

3.6.2.,8 Any fire, injury, or emergency in a Controlled Access
Area,

3.6,2 Keeping daily radiation exposures as low as possible,
3.6.J Minimizing the spread of contamination, (Section 7.8).

3.6.4 Maintaining good personal hygiene when working in a
Controlled Access Area,

3.6.4.1 No eating, drinking, or smoking is permitted in a
Controlled Access Area, Take no food or beverage
into the area,

3.6.4.2 Keep hands away from face,

3.6.4.3 Wash hands and face before eating, smoking or toileting,

3.6.5 Cleaning up or having cleaned up any contamination which
vour work has caused,

3,6,6 Having a thorough understanding of the job and how it is to
be done,
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3.6.7

1.6.8

3.6.9

3.6.10

3.6.11

3-6.12

Jbtaining their film badge from the film badge rack when the

area in which they will be working requires that a film badge
be worn. Returning their film badge to the appropriate rack

at the conclusion of their work shift,

Obtaining neutron film badges 2nd dosimeters from Department
22, wearing them as prescribed and assuring their safekeeping,
(See Sections 11.2 and 11,3)
Obtaining required anti-contamination clothing and equipment
before entering a Controlled Access Area, (See Sections 12.3
and 12 .4.3)

Having all material, tools, hands, feet and clothines monitored
before leaving a Control Point. (See Section 12.4.3} for des-
cription of Control Point; Section 7.7 for prccedure for moni-
toring personnel),

Reporting to his supervisor any circumstances where there is
doubt to the correct procedure or to the safety of the
operation,

Returning dosimeters, anti-contamination clothing and equip-
ment to Department 22 at the conclusion of each working shift,
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CALLY CONTACLLZD CPERATIONS & RICUIKRED RADIATION SURVEYS

Ceneral

For work in Contrclled Access Areas and for work on contaminated
materials or when excessive exposure to radiation or radiocactive
material is possible, radiological controlled procedures and
surveys are recuired.

2
1.5 2.1
l&o‘-o
Le.2
Le2,
%020
4.2
L.2

3
IN
5
6
7

List of Radiologically Controlled Operations

Installation of neutrcn test sources.

Installation of reactor core.

Initial fill cf reactor with water after core installation.
Initial approach cof criticality.

Dockside oreration of 2 reactor.

gntry into a reactor compartment at any time after initial
criticality.

Making any open1nz into the porimary coolant systems after
initial criticality. Radiocactive primary coolant systems
include but are not necessarily limited to the following:

a. Main ccolant

b. Coclant pressurizing

3 Coclant purification

d. Coolant charging and valve operating
. Coolant discharge

f. Coolant pressure relief

g. Coolant sampling

h. Emergency cocling

i. Primary onxe-d

3 Bilge drain These are not considered primary
k. Aux. sea water coolant systems but may be radio-
) Sanitary tank actively contaminated.

Discharge of radicactive fluid from primary coolant systems
Removal from the ship of any item which has been in contact
with primary coolant after initial criticality or has other-
wise been contaminated.
An operation after initial criticality which reduces the
thickness of the primary or secondary shields or makes an
opening ‘n them.
Removal “rom the shield tank of any instrunent or material
after initial cri ticalicy.
\ny change in level of the primary shield tank or other tank
~djacent to the reactor compartment unless the tank is defi-
nitely known not tc be vart of the shielding.
Work on any contaminated item
Decontamination operations
Waste Disposal operations

NNEP- 20
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4.3 Required Radiation Surveys

4.3.1 Radiation surveys ar:z conducted with portable radiac equipment
to determine radiation levels and are required to assist in
minimizing personnel exposure to radiation, The following list
constitutes the minimum requirement with regard to the number
and type of surveys to be conducted, T 's list shall in no
way limit the number of surveys which may be conducted, i.e.,
additional surveys shall be conducted if abnormal radiation
levels are suspected or anticipated,

4.3.2 Initial Shield Survey,

Detailed measurements shall be made of gamma and neutron levels
near the surface of the shield and at various locations through-
out the ship, The objective of this survey is to show that

the shielding is~adequate and the radiation levels are sactis-
factory, The requirements of this survey are prescribed in

T/P 786-5.2, NYS No. S-00-04-002,

i3 Minimum Radiation Survey Requirements,

Minimum
Situation survev Frequency]
4.3.3.1 Reactor Operation
Cccupied spaces adjacent to b4 Daily
secondary shield. N¢ Weekly
Nt For high Nf
| Sampling stations (when taking

| reactor coolant samples) y Each Event

' Engineering spaces - (particularla SS Daily

around the sampling stations, in AP

passageways leading te other 5

occupied areas of ship)., - When gaseous

not ventilating overboard (near { &ir
| air ejector exhausts), activity

F
Non machinery spaces (particularly SS Weekly
in me;sing areas),
—

Additional (when abnormal levels |¥,N,A-P, | As appropri-
| are suspended) . gaseous | ate to ins

: air | personnel will]

activity, not receive
Ss, significant
Cutside ship when alongside a doses,
pier or another ship . N,
NNEP 20
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Minimum
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Situation Survey Frequency ,
3.3.2 MAINTENANCE OPERATIONS
Entry to reactor compartment after a-7r, Entry
shutdown, Contin,
A-P, SS
All accessible radioactive test SsS Every 6
sources, (See Section 7,6.6) Months
a- 2/Shift
Reactor compartment accessible A-P Daily
after shutdown, SS 2/Shift
4. 3. 3.3 CASUALTY OPERATION
Loss of primary shield water - &-7 Each Event
areas adjacent to secondary shield, N¢ Each Event
Loss of solid shield - areas L-r Each Event
adjacent to lost shielding, Ne Each Event
High concentration of fission SL- Each Event
products in primary coolant - A-P Each Event
sampling stations and water SS Each Event
chemistry areas,
1 4.3.3.4 RADIOACTIVC WORK & SOURCE STORAGE FACILITIES
| Radiological control facility | 8- 2/Shift
Sub Test Barge A-P When in
Temporary shop SS Operation
L&y
Source Storage Facility | N¢ weekly
Al 2.8 CONTROL POINTS & CHANGE AREAS
&. 2/Shift
, Physical area, SS 2/Shift ‘
Personnel -7 At Exit
A-2 = GCross Beta-Gamma A-P = Air Particle
Nf = Fast Neutron SS = Surface swipe
N¢ = Thermal Neutron ppe = micro micro curie

77



4.3.3.6 Surveys shall be required for all operations listed in

Section 4.2 and shall also be conducted in radioactive
material receiving areas,

a0 37 Swipe survey requirements are detailed in Section 7.6,

5. EXTERNAL EXPOSURE LIMITS

5.1

5

Y
-

“he following maximum allowable exposure limits are to be applied
at New York Ship, The limits indicated are based on recommenda-
tions of the National Committee on Radiation Protection and Mea-
surements as contained in National Dureau of Standards Handbooks
48, 51, 59, 63, and 69 and are consistent with the latest recom-
mendations of the Federal Radiation Council. These limits were
selected so that no detectable biological effects would be ex-
pected even if exposure were to extend for a lifetime at these
levels, Nevertheless, personnel should endeavor to maintain their
own exposures as low as practicable, even below these limits,

External Radiation Exposure Limits

sl External Exposure of Whole Body and Critical Organs to Pene-

trating Radiation, For general exposures of penetrating
radiation to major portions of the body and also exposures
or certain organs (head, gonads, active blcodforming organs,
lenses of eyes),

Yearly Limit#* 5 Rem
* For each year in a person's life over age 18,
Juarterly Limit 3 Rem
Where calendar quarter is defined as 1 January through

31 March, 1 April through 30 June, 1 July through
30 September, or 1 October through 31 December,

weekly Limit 100 MREM (Administ.ative limit to be applied

at New York Shigp),

UNDER_NO CIRCUMSTANCES SHALL EMPLOYEE AT N,Y.S
YEARS "F AGE, BE OCCUPATIONALLY EXPOSED TO RADIATION,
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2 Exposui. to the Skin of the Whole .ody.

Low penetrating radiation; betas and low energy (less than
0.1 MEV) gammas,

Quarterly Limit 10 Rem
Yearly Limit* 30 Rem

“For each year in a person's life over age 18,

Exposure to Extremities for Any Energy Detas or Gammas (liands,
forearms, feet or ankles).

Quarterly Limit 25 Rem
Yearly Limit 75 Rem

Emergency Exposure to Penetrating Radiation,

An accidental or emergency dose of 235 Rems to the whole body, oc-
curing only once in a lifetime of a person, need not be counted

in meeting the limits of Section 5.2, This emergency dose refers
to an unexpected situation where 2 person may accidentally receive
such a dose or where a person may deliberately take such a dose

to save l.le or to prevent serious property damage, A person ex-
pcsed to whole body radiation greater than 25 Rems in a single ex-
posure shall be placed under medical observation, (The Medical
Director shall determine whether hospitalization is required),
Subsequent allowable exposures for such a person shall be deter-
mined on a case basis,

Y AIRBORNE RADIOACTIVITY

6.1 Airborne radioactivity may cause both external and internal radia-
tion exposure to personnel. The external exposure being primarily
from the radiocactive gases: the internal exposure results primarily
from breathing or swallowing suspended particles in the air, The
limits provided below are designed to limit internal exposure to
1/10 the permissible external exposure limit, i,e,, less than 10
mrem/wk, since the me2surement of internazl exposure is difficult
and the biological effects of such internal exposures are not well
known,

6.2 Airborne Radioactivity Limits,

6.2,1 The foll.,sing tabulation indicates the respiratory equipment
required when it is known that the airborne activity is from
reactor operation,

Level of Airborune Activity Equipment Required

5;& Less thsn 1 x 10”9 re/ml - ‘ _ None

0 7¢1 x 10=2 me/ml up to 1 x 107/ uc/ml Respirators

il x 10°/ pe/ml or greater Air Supply Respirators
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6.3.2 One tenth the limits of U,S, Department of Commerce, Nationzl
Nureau of Standards, !!andbook 69, for airborne activity shall
be used when it is known that reactor operation is not causing
the activity,

7 SURFACE CONTAMINATION AND CONTROL

-

/

e |

1 Determination of Surface Contamination Radiation Levels,

Tl d Different types of surrface contamination and varying background
radiation levels require different monitoring,

7:1:2 Swipes shall be taken to determine levels of surface contamina-
tion when such contamination is loose and there is a high back-
ground level, (3ee Section 7.2 for procedure),

T.8:3 Survey meters may be used to determine levels of surface con-
taminaticn when such contamination is lcose and there is a low
background level (Section 7,3), or such contamination is fixed,
(See Section 7.4 for procedure),

- Procedure for Taking Swipes,

7.2.1 Swipes {(consisting of one dry niece of filter paper) shall be
used to wipe loose surface contamination so that they can be
counted to determine the contamination level,

When measuring loose ccntamination the filter paper should not
be used wet cr dipped in a detergent sclution as this swipe
would not be representative of the ccntamination spread by
hands, feet or clothing in contact with the surface being mea-
sured for activity,

~3
to
to

The Department 22 Menitor taking the swipe shall wear gloves to
limit the contamination of his hands should the surface being
swiped have a high contamination level,

~3

el The Departmen= 22 Monitor shall wipe the dry filter paper over
100 square cm, of the surface in the area of highest expected
contamination, When the surface to be examined is less than
100 squarzs cm, then the entire surface shall be wiped when
taking a _ wipe.

.d

Counting of =Swipes,

7+3:3 The standard method for counting beta-gamma activity of a swipe
shall be to make use of the counting equipment in the Radio-
logical Control Laboratory on board the Test Barge., (See NNEP
20-1 for details),.
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7.3.2 An alr-rnate method for counting “st

7+3.3 To determine the alrha activity of a swipe the AN/PDR
on

appro. .:ate cn the spot determina
the Al/PDR-27 or ecuivalent to me
from the swipe. (See ilZF 20-1 7
shall normally be used only when

high. Vhen measuring the 5'1“e ti
in a low backgzround radiation level,

desi ed) is ¢t
he radiation dos
ils) This retno
nua'inatio 2vels ar
n;-/?uu-&." 5?31; be :

equivalent shall be used. [ermally “lcna sur face contani
for flat surfaces is obtained by simply ! ing the meter
the surface to be measured. chever, »ﬁen une surface is
irregular or inaccessible to the meter, counting a swire

(% 4

necessary to determine the level of alpha surface contanmin

The details for determining the alpha contamination level
a swipe shall be the same as the method used for dete rreini

alpha activity of reactor coolant. (See Refs. 15.8 for details)

Procedure for Measuring Fixed Contamination

Fixed contamination may be measured with the AN/PDR-27 with cl
end window for gamma levels, with open window for beta-mamma 1

The AN/PDR-10 or equivalent shall be used for meas"*ing fixed a

contamination levels. (See NNEP 20-1 for details)

7.5 Surface Contamination Limits
The radioactive contamination limits which define whether an area
is uncontrolled or controlled are as follows:
7.5.1 Uncoptrolled Area - An area in which the limits specified

below are not exceeded.

TeSsded Loose surface radioactive contamination limits

A
QS
>

L

)
.~.~.-'

mma activity (when an
S

~

v
\
-k

Beta-gamma 100 pue/100 cm?® Compartment su
& equ1pwp*r, ©
sonal clothinn,
clean anticonta
Alpha 50 ppc/100 cm? ation clothinr and

skin.
7.5.1e2 Fixed surface radiocactive contamination limits.

.- Beta-gamma on surface of equipment and
on clean anti-¢ontamination

clothing, where personnel are 1 mrem

not continuously exvosed.

Beta-gamma on compartment surfaces,
equiptent, personal clot.-.g 0.l mre
skin where narsonnel mav be {abnvz
gontinuously exnosed. Zhvuan
T—
Alpha for clothinz, skin, equirment less =
and compartzent surfaces. ppe/lG
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7:5.2 controlicd Coptamination Area - is any area in which the limits

specified for an uncontrollied 2rez are exceedad
normally do not exceed thc limits specified below.

T:5.2.1 Locse surface radioactive contiorinmatisn limite.

Peta-z2mr.a 1000 ppc/10C emc =* Comnartcent surfac
and ecuipment, nt
o contimination clos
Alpha 50 ppc/l0C em< * ing wnich perscnnel
may touch.

)

* When these limits are exceeded, the areas involved shculd

be cacontaminated as soon as possible to prevent tlre
creation of significant levels of airborne radiocactive
contamination. :

7:5.3 Fixed surface radioactive contamination limits.

The limits on the total radiation doses from fixed contamina-
tion or from the combination of fixed and locse surface con-
tamination are contained in Section 7.5.l1. Uhen areas have
average dose rates exceeding 1l mrem/hr. these areas shall be
posted as radiation areas.

.6 TFrequency of Surveys for Vonitoring Surface Contamination

Routine surveys of surface contamination shall be conducted as in-
dicated in Section 4.3.3. The following additional surveys shall
be conducted to determine the anti-contamination clothins recuire-
ments and to restrict the spread of contamination.

7.6.1 Swipes shall be taken in areas with high levals of airborne
radiocactivity to check for possible surface contamination.

7:6.2 Swipes shall be taken during maintenance overations before and

after each decontamination orocedure when detectablz loose su
face contamination exists. At least one swipe/workinr~ chifs
shall be taken for those oneraticns extending bevond cne work
shift.

7.6.3 Swipes shall be taken during maintenance on components of stan

systems if radioactive contamination is suspected as 2 result
of leak” "= of reactor coolant throuch steam rronerators.

7:.0.4 Swioes shall be taken there reactor coolant lealks have nsceur-

7:6.5 Swifes shall be taken in the vicinity of any operatisn whigh
could possibly spread contarination.

(o]

2.6.6 All accessible radicactive test sources, excent alnha source
shall be swiped for surface contamination every six months ¢
check that the sources are not leaking. Accescible alpha
sources shall be swiped for surface contamination every three
months.

<
-

MNT ®
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77 Procedure for Monitoring Personnel Contamination

Tl ol Personnel are monitored for external radiation levels since
this provides rapid verification that contamination will not
cause significant external radiation doses to the body, Swipes
shall not normally bLe used for determination of skin contamin-
ation as they may tend to imbed radioactive particles in the
skin,

7e7e2 Personnel monitoring shall be performed when personnel leave
contaminated areas, and when necessary during and after per-
sonnel decontamination,

773 Monitoring of personnel for surface contamination must be con-
ducted in low activity background areas and will normally be
accomplished with either of the following survey instruments,
Model 2612M manufactured by Nuclear Chicago Corporation or
the AN/PDR 27J manufactured by Chatham Electronics Division,
The survey probe (with beta window open) shall be held about
1l inch from the body surface and moved slowly over the body.
The lowest instrument scale (i,e,, 0,0-0,2 mr/hr., for the
2612M, 0,0-0.5 mr/hr, for the AN/PDR-27J) shall be used for
personnel monitoring, Personnel shall be considered contam-
inated if the survey instruments indicate levels higher than
background activity as the probe is moved over the body,

7.8 Control Required to Minimize the Spread of Surface Contamination

7.8.1 In work with radioactivity, it is of great importance to reduce
the spread of contaminaticn, both to reduce personnel exposures
and to reduce the cost anu scope of decontamination operations,
The following general procedures are designed to reduce the
spread of contamination; additional procedures may be provided
by Department 22 to meet specific situations, (Section 12 de-
tails the procedures and requirements for wearing anti-contam-
ination clothing),

T.9:3.1 Do not unnecessarily touch a contaminated surface or handle
contaminated equipment,

7.8.,1.2 Do not allow clothing, tools, or any other items to come
in contact with a contaminated surface,

.8.1,3 When 'required) contact is made with a contaminated sur-
face with gloves or other items of clothing, avoid trans-
ferring radioactivity to other surfaces,

7.8.1.4 Avoid contact with primary coolant except as required to

contain or control a spill,

T8:3.8 Contaminated tools or components shall never be placed
directly on a deck or work surface, but shall be placed
on impervious materials such as polyethylene,
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7.8.1.6

7.8.1.8

7.8.1.9

~3
O

7.9.1

7.9.2

7i9‘5

7.9'6

7:9.7

When contaminated tools and equipment are no longer re-
quired on the job, they shall be wrapped and sealed in
polyethylene and removed from the work area as soon as
practicable,

When work is being accomnlished in a contaminated area, one
of the workers should avoid contamination in order that he
may handle packaging of contaminated items and their re-
moval from the work area,

When any operation is planned which may generate radioactive
dust, local exhaust ventilation shall be provided to ef-
ficiently collect the radioactivity, (See Section 7.10 for
further details).

Contact Department 22 whenever any doubt exists as to the
radioactive contamination level,

Preparation for Work on Installed Radioactive System Components

Area around the item to be worked shall be covered with sheet
plastic and absorbent paper arranged to catch any spillage
of radioactive water or dirt.

Where welding, grinding, or any other operation which may
generate quantities of radioactive dust is to be performed;
ventilation to contain the contamination shall be provided.
(See Section 7.10,2).

Adequate supplies of polyethylene bags, wrapping materials,
tape, rags, etc,, shall be available at the place of work
for wrapping contaminated items,

Adequate supplies of funnels, buckets, trays, absorbent rags
or other materials shall be provided for catching and contain-
ing any minor spillage of radioactive water,

When the possibility exists of spillage of a substantial
quantity of radioactive water, an air or electrically-operated
pump shall be provided with the discharge connected to an
adequate collection tank,

Radioactive systems shall be drained as completely as pissible
prior to start of work on them,

It is the responsibility of the lead department to accomplish
preparation of 7.9,1 through 7.9.6 and to notify Department
22 prior to stacting work,

7.10 Shop Work on Contaminated Material,
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7.10.1

7.10.2

7.10.3

7.10.4

7.10.5

7.0‘1006

When:work cn contaminated metericl must be acccmplished 1ia a
regular shop area, speclal measures are required to control the
spread of conteminetion. Depertment 22 snall be censulted to
assist in develeping necessary control measures and must approve
of the measures to ts smployed priocr %o use.

A Controlled Contamination Area shell be set up sround the
machine or spuace to be usad. The minimunm contamination ccntrol
area shall consist of floor covering of herculite, a walst-nigh
oencldsuro ol the same material and appropriate warnings signs.
Whero the spread of ¢~...taminstlon is of greater concern, (con-
tamination levels are higher), 2 Somplete enclosure will be
required with exhaust ventilation. Ventilatlion systems shall
conaiat of a prefilter (aimilar to oil burner filters) plus a
filter that will remove particles as small as 0.3 microns.

Machine tools used shall be covered with plastic to the maximum
extent possible to minimize clean-up problema.

Entry to, departure from, and work in this area shall be ac=
complished only under Department £2 supervision.

Antli-contaminetion clothing and personal monitoring devices ahal’
be prescribed by Department 22.

The machine and area shall be monitored and decontaminated if
necessary prior to normal use.

» DECONTAMINATION

8.1 Porsonnel Decontamination Procedurss.

8.1.1

8.1.2

Should coptaminaetion be detected on the parson of any in-
dividual,\ when such lndividuals are 1eaving a contaminated area
though a control peint (see Section 12.4.3 for centrel point
detalls) or at any other time persomnel are moni oredJ, immedi-
atc action shall be taken to remoVve the radioactive material.

The first step taken normally will be to wipe the affascted areca
with a clean clotn or Kimwipe. Clean anti-contamination ¢cloth-
ing shall be igsued to cover the area, and the individual_shall ™
be dirocted to a Decontemination Area,guch as the .adlological
Contrel ¢ ~1lity. 5
Minor contanination of the hands or forearms only, =2y bo

treated by washing and scruobing the affected parts. Coataminat-
ion found on other areas of the bYody will recuire showerinzg with
repeated soapin: end rinsing. I1he hands shoculd be theroupghly
gashod bafore Cleaning cof other ereasrof the vody la attempted.

-

Particular attentionswcld be paid to- the halr and fingernails.
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8.1.3 Degontaminu.l n wi pe uncer the surv.illance of a Denartment 22
Mohitor, and will be corntinued until contamination is no longer
indicated whon using a osrogerly *alibrated AN/PDR 27J, 10 or 25612M.
In thé ovent that the sonteminatisn cannot be reduced to such a
level, the lledical Denartment snall be con tacted for assistance
in the decontamination, 3 ’

8.1.4 Should an employ2e': p eraonal -Zothqs become contaminated his
clothes will be held for cdecontaminaticn. (see Section 12.5.3
ror additional details). '

8.1.5 Additional details for dec«nﬂamina*ing personnel with injuries
are contained in Section 8.2.

8.2 Procedgrgq for injured Personnel.

8.2.1 Minor Injuries -

8.2.1.1 For minor injuries resulting in a break of the skin occurring
in any work area where Antiescontamination clothing is reguir-
ed, immedlate action shall be taken to remove possibly con-
tamination from the wound. The employee shall notily the
Department 22 Monitor who shall monitor the wound, advise the
employce of the extent of contamination, and assist witd de-
contamination. A contaminated wound shoull be washed under an
abundance of flowing tap water, spreading the =wunal to *n,m.c7
complete wasoring of the entire wound surface. No amount of
later scrubbling replaces early, thoroush watering as a means of
removing radloactive contamination.

8.2.1.2 As soon as emergency precautions have been taken to assure
propor monitoring and decontamination,' the employee shall
receive prompt medical treatnont,

8.2.1.3 If the nature of the wound is such that docontamination by

watering is not pecssible, the wound shall be considered as a
serious injury and action shall be taken.as indicated below.

8.2.2 Serious Injury in Conteminated Areas

8.2.2.1 Perscnnel seriously injured and roquiring emergoncy mecdical
care shall be transported by ambulance to the. Hospltal without
dolay for decontamination. If the injury permits, contaminated
outer Llothing should bte removed and the patlient encloscd by
a protuuiive cover to prevent the spread of radlocactive con-
tamination prior to entaring the ambulance, If the injury
18 such that removal of outer contaminated clothing would
cause.a 1038 of valuable time or possible further inlury to
the patient, the patient should be wrapped in a protective
oover to prevent svread of radlcactive contamination.
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8.2.2.2 Seriously inji.ed personnel shall, under no condition, be
delayed for decontamination, A Department 22 Monitor shall
accompany the seriously injured to the hospital in order to
assist in limiting the spread of contamination, These
cases shall be decontaminated and treated at the Hospital,
The Medical Director shall determine the extent of the in-
jury and decide if it is such that decontamination should
be accomplished before transportation for treatment,

8.3 Material Decontamination

8:.3.3 After a water-cooled reactor plant has been operated at power,
components of primary systems will have become radioaccive to
various degrees, When it becomes necessary to perform repair
work on components it will normally be advantageous to decon-
taminate such components to acceptable limits pricr to work-
ing on them, During the performance of repair or maintenance
on reactor plants, tools and equipment will become contaminated.
These cannot be released for general use until fully decontam-
inated, Decontamination is a time-consuming, costly and some-
times ineffective process, When decontamination is required
for maintenance of a reactor plant component, the cost and
practicability of replacement should be considered, BuShips
Instruction 9860.12 provides details for disposing of components
and repair parts. For the same reasons, Chit Sheets and other
instructions specifying reactor compartment decontamination,
should clearly specify the limits required, the areas which are
to be treated and those areas which need not be decontaminated.
Decontamination shall be done only with Department 22 Super-
vision and in approved facilities,

B.3e2 Primary plant components bein<T shipped should not be decontam-
inated unless specified by the cognizant engineer and approved
by Department 22,

8.3.3 Tools and equipment must be decontaminated until the levels
of contamination are below the limits of Sections 7.5.1l.1 and
7.5.1.2 in order for unrestricted handling to be permissible,
When this is not possible, the item may be retained in special
storage for future radioactive jobs or disposed of as radio-
active waste.

8.3.4 Reactor Plant Components Decontamination - Reactor plant com-
ponents - re controlled by the Bureau of Ships, If they re-
quire decontamination, it must bte done in strict accordance
with the procedures given below, YNo decontamination shall be
attempted except as directed by the cognizant engineer and
supervised by Department 22, When decontamination is desired,
the cognizant engineer shall indicate the following:

8.3.4.1 The extent of disassembly required prior to decontamination.
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8.4

8.4.1

8-1602

Be3eldol

The ‘rea of the component wher decontarination is nec-
ess.ry or desirable; for examp.e: "Cre inch valve, decon.
rozzle interiors frcm cuter end tc four inches tack from
end. Decon. exterior overall.”

8e3e443 Special precautions such as those relating to electrical
components, unusual rmaterials of construction, apnlicatiosn
of zpecial seals or caps, or other nrecautions.

8.3.4.4 All radiatior surveys and smear data shall be recorded

by Department 22,

Material Decontamination Procedures

Initial Survey

Upon arrival in the decontamination area, the item shall be
monitored by Department 22 and the following information

recorded.

(a) External surface smear activity

(b) Internal surface smear activity

(¢) Maximum gross beta-gamma activity, external surface

(d) Where distinctly different activity levels may be en-
countered on a given item (i.e., hydraulically operated
valve), surveys should be made in each general type of
area.

Materials and lMethods

. P Decontamination shall be accomplished in accordance with

the instructions contained in MIL-STD-711 (Ships). The
following general information shall not remove the need
to frequently refer to MIL-STD-711 (Ships) and other in-
structions such as MIL-C-19874 during the preparation of
deccntamination procedures and during decpntamination '
operations.

8.4.2:,2 Normally, decontamination is accomplished by soaking,

wiping, brushing or scrubbing the surfaces involved with
detergent or mildly acidic solutions.

8.4.2.3 Cloths, hand or motor cperated brushesi natural or syn-

thetic sponges, or stainless steel wocl (Zrade 000 or
" finer) may be used. Brushes of Synthetic fiber, tampico,
or wire brushes with corrosion-resistingz bristles of size
le:= than 0.0l4 inch as specified in iIL-B-19223 (rotary)
or [.IL-B-2797 (hand) may be used. Abrasive materials ray
be used but only when approval from Dept. 4, Yaval Nuclear
Power Department is ocbtained. (See iIL-C-19274 for rz -
strictions on the use of abrasive materials). The i
clude silica, alumina, silicon carbide, pumic o]
stone of 150 mesh or smaller parti i

(0]

~ -~ < : w24 1Y 1 & & -~
Solutions-The usual decontamination will make us2 0of a detere
4 and =OTA b ! 3 o STl - : 2"
gent or a citric acid-EDTA solution-llo dagcntamination sélu-
tion shall contain more than 25 rpm chleride ion. However
o3 =3 o
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acetone may b2 used in lieu of a deterzens.
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8¢Lo3ol

8.4.3.2

8-&:3'3

Quality of water to be employed:

Grade 1: Distilled or deicnized water of not more than
10 prm t-tal solids, with a chloride content not
greater tuan 1 ppm and a resistivity not less
than 5C.CUC ohmecm.

Grads . water shall be used for the initial
immersicn of comnonents having rrevices, Th
an efrort to fill these crevices with pure
water and prevent the entrance of the decon-
taminating scluticns. ~Grade 1 water shall
be used also for final -inses.

Grade 2: Water with a chloride content not greater than
25 ppm. Water of Grade 2 may be used to pre-
pare the Jecontaminating solutions and for inter-
nediate rinses. When this water is used to
prepare soluticus, the chloride of the final
solutions shall not be greater than 25ppm.

Detergent Solution

This solution ..all consist of 0.1 tu 1l ounce of synthetic
nonionic detergent (Specificatinn NIL-D-16791) per gallon
of water. It may be used at a temperature in the prefer-
red range of 150 to 1CO°F or at a lower temperature,

This solution may be employed for the preliminary washdown
of a component to remove loose contamination.

1
Citric acid - disodium EDTA solution - This solution shall
have the compositicn given below. It is prepared by dis-
solving the ingredients in hot water in the order given.
It may be used at a temperature in the preferred range of
160° to 200°F, or at a lower temperature.

Disodium EDTAQ 1 oz./gal.
Citric acid (Specificaticn 0-C-366) 1 oz./gal.
Synthetic nonionic detergent (Svecification
M3é50-16791) 0.1-1 oz./gal.
100'1&05
gemper:ture 160-200°F
Normal immersion or scouring time 2-4 hours

@ Disodium ethylenediamineletraacetate (Chloride im-
purities should be low enough S 't the chloride
concentration of final sclution will be less than-

. GD. Adjust pH of oniy the initial solution with sodium

hydrexide. (ACS reagent grade).
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3,4.3.3.1

8.4.3,

3.2

The citric acid - disodiu.. cDTA solution should be
applicable to any component without injurious cor-
rosion, Decontamination with this solution shall be
carried out by scaking and scrubbing the component,

Tests

The Grade 1 water shall be tested daily if delivered
from a dockside supply, If from a tank, it shall be
tested each ctime the tank is filled., (See NYS NNEP
No, 12, Providing & Sampling Pure Water),

The pH of the ecitric acid-EDTA solution shall be cliecked
daily, The chloride content of tank solutions sha.l be
measured when first prepared, Each tank solution shall
be tested for radioactivity during use, Department 22,
with the approval of Department 4, NNPD, shall determine
when decontamination solutions are no longer of any
practicable use because of radioactivity levels,

8.4.4 Sequence of Operations

8.4.4.1
3.4.4.2

8‘4.403

3.4.4.4
3.4.4.5

5.4.5 Reports

Remove outer wrappings, disassemble item as required and
request Department 22 to conduct initial survey,

Rinse item with Grade 1 water to fill all crevices,

Scrub item with detergent solution or soak item in the
solution with frequent scrubbing, for a period of one-
half hour or longer.

Rinse with Grade 1 water and make smear surveys,

Repeat until smears show less than 100 micro microcuries
per 100 sq, cm, on the exterior and on the specified in-
terior surfaces, or no significant improvement is noted
in three successive treatments, The item may be dried
after each treatment prior to smearing if this is more
convenient,

Ir the above-specified level cannot be reached, the item
shall be wrapped in plastic and the cognizant engineer
notified,

If

' & cognizant engineer so specifies, the operation

shaliL be repeated with Citric acid-EDTA Solutien,

A report of the decontamination of all primary plant components
shall be forwarded to Naval Nuclear Power Dep:, Ly Department

~

fication of the component, initial contamination levels, con-
tamination levels after each cycle of the decountamination pro-
cess, and the process used,

The report shall contain the following information: Identi-
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* 8.5 Decontaminati _ of Shiphoard iAress and F ioactive Work Facilitles.

8.5.1

8.5.2

8.5.3

When shipboard or shipyard areas become contaminated, it will
uvd necessary to take prompt corrective measures. 3ince the
hazerd to perasonnel and the cost tc the shipyard increases in
proportion to the size of the area involved, every.effort should
be made to prevent the spread of contamination, The.affected
area should be ropsd off or entry otherwiss prevented and
decontamination tegun as soon as pcasible, 1IN scmeycases the
araa may be coverad or wrappecd witn a pladtio film to prevent

4 Of contamira’ ton. Altuough dependent on the type of
decontamination processes, work in nearby areas i3 not neces-
sarily precluded.

Method - Removal of radiocactivity will almcst always be accom=-
plished by serubbing and wiping with appropriate cleaning solut-
ions., Wiping and btrushing should be from the outer part of the
area toward the inner. The flna. wipe should be a sifAgle wipe
with a previousiy-unused cloth.

Solutions

For most surfaces which are to be decontaminated, NAVSHIPS.
250-342-1, "Handbook of Cleaning Practices® gives acoeptaliie-
cleaning methods for varicus kinds of surfaces, For most
surfaces a water soclution of one ounce per gallon of non-ionic
detergent (MIL-D-16791) is suitable ana harmlesa., Ruaty, rough,
porous and many painted surfaces may prcve very difficult to
complately decontaminats., In these cases, speclal measures may
be required.

8.6 Dgcontamlagt;ba of Tool:' and Eguipment

8.6.1

Toolas and ‘equipment requiring decontaminaticn can ordinarily be
decontaminated bty the same methods useful in clsaning theae
tools, Ths materials and methods of 3Section 3.4.2 may be used.
In particular, grease remcval using tri-sodium pnosghate or
gsodium metaailicats, 8.12 cunces per gallen =f hot water willy
be gdnerally useful., Avoiac excessive contact with the skin -
and particularly splashing in ths syeas. Use face shield, and
for protecting hands use rubber gloves., Electrical equipment
can oest o8 olsaned, when approved oy the sognizant engineers
using non-ionic detergent, one ounce par gzallon of water,
followed ¢ a thorough rinsing in purs water and drying.

9. RADIOACTIVE WASTE
9.1 General

9.1.1

This section provides inastructions for the treatment and proces-
sing of those radiocactive wastes under the zcntrol of. the
shipyard which wil. result from the operation, repair, or
maintenance of naval nuclear propulaion plants,
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9.1.1

9.1.2

(Continu. .) g

Radicactive wastes are defined as those unwanted or unusable

solids and liquids, which contain radicactivity, or have become
radicactive.

Department 22 is responsible for the collection, packaging,
storage, and disposal of radicactive waste,

9.2 Selid Radiogctive Vagte

9.2.1

9.2.2

Refinition

Solids will‘be considered to be radisactive if they show a
contamination level in excesa of the lirits of Section 7.5.1.

Seneral

Solid radicactive wastes will consist mainly of:

9.2.2.1 Prirmary plant components and piping.

9.2.2.2 Contaminated tools and acuipment for which the replacemert

cost is less than the cost of decontamination.

942.2,3 Spare components and repair parts - for disposal and

groceaaing of such items reference shall be made to
uShips Instruction 9890.12.

9.2.2.4 Various wraprings and coverings which have becore con-

taminated.

9.2.2.5 Rags, brushes, etc., which have beccme contaminated

9!2.3

9.2.4

during decontamination and cleaning operations.

Collection

Dry contaminated items requiring disposal will be wrapped in
an impervious material (plastic sheet, barrier paper, Her-
culite, etc.) prior to removal from the radiation area and
transferred to a specially designated storage or vackaging
area. If water may be present in wet {tems so that dripping
is possible, the items must, in addition, be enclosed in a
water-tizht metal container.

9.24kel Sclid wastes shall te packaged in fifty-five gallon metal

drums provided with lids, locking rings and paskets or
other containers approved by Dept. 22 and the Naval Nuce
lear Power Department., These containers shall be marked
prior to filling, with labels indicatine that the conterts
are radioactive., Items packed may be damp but should be
free of appreciable liquid water. \fter filling, the
lids shall be put on and the locking rings installed and
firmly bolted. The drums should be filled as tightly as
possible without regard to weight or activity except that:

NNEP- gg
REV.- > Sheet 35 of __27



9.2.4.1 (¢ tinued)
(a) Radiation at surface must be less than 200 mr/hr.

(b) Radiation at one meter (39,4 inches) from surface must
be less than 10 mr/hr,

(c) See Sections 9.4,7 and 9.4.8 for additional require-
ments for shipment by U,S, Mail, Air, Rail er truck,

9.2.4.2 Some items of solid waste may not fit into 55 gallon drums,
These items must first be wrapped in polyethylene and then
in canvas or herculite,

©.2.5 Disposal of Solid Radioactive Waste

9.,2,5.1 No primary components shall be disposed of except on speci-
fic direction of the Naval Nuclear Power Department,

0.2.5:2 Packaged radiocactive waste will be disposed of to a com-
mercial AEC licensed-disposal activity only, See Section.
9.4.2 for records required,

9.2,6 Primary Plant Demineralizer Resin

After power operations, the primary plant demineralizer becomes
highly radioactive, When it is necessary for a nuclear-powered
vessel to discharge such resin in port, the resin and the water
associated with it must be collected, The collection and dis-
posal of this resin must be accomplished in accordance with
special procedures provided by the Naval Nuclear Power Nenart-
ment and approved by Department 22, This resin is the most radio-
active solid waste which requires collection by the snipyaru
and every care should be exercised in its collection and dis-
posal, Appropriate special containers and shields will be
provided,

9.2.7 Special Cases

Special cases will zrise where, due to unusual size, weight,
or high radiation levels, the procedures above are not pos-
sible, or are not appropriate, These cases will be covered
by special procedures prepared by the Naval Nuclear Power De-
partment and having Department 22 approval,

2.3 Liguid Radinactive Wastes

9.3.1 General
Radioactive liquid wastes will be generated and require dis-
posal when:

9.3.1.1 It is necessary to collect primary coolant discharged from
a nuclear Yessel, i.e,, ship is in dry dock or activity
levels exceed the limits of Reference 15,2,
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(Continued)

Dir * overboard discharge of * imary coolant water into
the welaware River, due tc heaw up of the reactor plant
is the responsibility of the ship's crew; % will be ac-
complished in accordance with Heference 15.2.

9.3.1.2 During a radioactive resin ccllection operation.

9¢3.1.3 During decontamination operations. All radiocactive liquid

9.3.2

9¢3.3

wastes must be collected and analyzed prior tc disposal.

Collection

Liquid wastes shall be collected in specially-designated
storage tanks. All attachments and fittings shall be in first

class, leak-tight condition. A means shall be provided for
‘determining the liquid level in the tar'., The tank shall be
marked to show that it is for radicactive liquid collection
and it shall be used for no other purpose. %Yhenever pecssible,
wastes of high and low activity shall be kept separate to
simplify disposal procedures.

Disgposal

Radiocanalysis of liquid waste is the responsitbility of Dept.
22, Licuid radicactive waste will be disposed of to a com-
mercial AFRC licensed disposal activity or will be discharged
into the Delaware River. Under no circumstances will liguid
24108 ve waste De Cha Zed 0 Ne g laware "Ve DY
N witho orior aporoval of the Nava iclear Power Depart-
ment and the Medical Director, NI shall meet the require-
ments of the New Jersey Radization Protection Code, Chapt. 1,
Sections 7.2, 7.3, 7.5, & 12 wheye@®scharzing radioactive
liquid waste to the Delaware River.

9.4 Procedure for Receiving, Transferring, Shipping of Radloactive

9.1&.1

This secticn provides the procedures required for controlling
radioactive materials received, transferred at N.Y.S., and
shipped from N.Y.S. Strict radiological control procedures are
required for such materials to minimize the internal and ex-
ternal radiation exposure of personnel and t® orevent the un-
controlled spread of radicactivity to areas where it might
affect the public.

Records required for radicactive materials received at N.Y.S.
or to be shipped from N.Y.S.

$a§ Description of material

b) Time and date material was received or shipped.

(¢) Origin shipped from, or destination shipped to, including
the name of the individual responsible for the material
at its destination and reference to his license or author-
ization.

d) Method of transportation (truck, rail, U.S. Mail, etc.).

) Method of packaging (for example, unit sealed in a plastic
bag within a wooden box).

(f) Type of label affixed. :

(g) Estimated highest radiation dose rates at the surface of

the material and measured radiation dose rates on the
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9.4.2 (Continued)
(g) surface of the package,
(h) Estimation of the most significant radionuclides and

number of curies thereof,

9.4.3 Records required for radioactive materials transferred within
XYS,
(a) Description of material,
(b) Time and date, movement was begun , completed .
(e) Movement took place from to . |
(d) Movement accomplished by (i.e., truck, rail),
(e) Movement controlled by , (Department 22),
(f) Level of activity of item being moved
measured 2 1" from surface of item,
(g) Level of activity of package "
Item shall be tagged with NYS Form 22RC-1 Part B of
Form 22RC-1 shall be removed when movement is begun,
Strict accountability must be maintained for all radio-
active material (including contaminated tools and equip-
ment until such time as they are decontaminated or dis-
posed of as was“e in accordance with Sections 3.6 or
0.2). "B" stubs shall be checked against "A" stubs at
the conclusion of each working shift, When movements
have been completed the "A" stubs shall be removed by
Department 22, Form 22RC-1 shall be completed for all
movements of radioactive or contaminated material except
when the initial and final positions of the object are
within the same facility or control area and the object
does not leave the facility or control area during the
move,

9.4.4 Removal of Radioactive 'aterial from a Ship

9.4.4.1 All material being removed through the ship shall follow a
route which has been approved by the Ship's Medical Officer,

Solidsld All material which is removed from a radiocactive contamin-
ated area will be monitored and assumed to be contaminated.
It will be wrapped in nolyethylene and labeled by a Depart-
ment 22 Monitor, (See Sectiocn 14 & 0,4,1 for details on
required labels and tags,)

9.4.4.3 The material of the above paragraph will be taken to the
Radiological Control Facility where it will be processed
as d.rected by Department 22 under the cognizance of the
Naval Nuclear Power Department, -

Q.8:4.4 Department 22 shall maintain control of contaminated equip-
ment charged out to employees,

9.4.4.5 Radioactive Liquids shall be removed in capped containers
or by pumping to a collection tank outside the ship,

9.4.4.6 Where dripping of water is possible, ends of pipe or com-
ponents shall be sealed, In some cases, it will be ad-
vantageous to package rags or other absorbent material
with the component so that spillage is confincd,
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9.40407

Incidental contamination of Ship's surfaces shall be cleaned
as necessary,

9.4,.5 Transportation of Radicactive 'aterial

Within the shipyard the vehicle that is used must be appro-
priately covered with plastic or other impervious material in
the areas where the item being transported could contact the
vehicle and transfer activity to it, The vehicle used shall
bear standard radiation warning signs, and the material shall
be deposited only in an area designated for radioactive items,
If any loose contamination is present in or on the item, ap-
propriate plugs, caps, wrapping and containers will be re-
quired to contain the activity.

0.4.6 Procedures for Shipping Radiocactive Materials

9.4.601

Radioactive materials shall be shipped or transferred only
to persons or facilities licensed or authorized to receive
these materials,

9.4.7 Shipment by U,S. Mail

9.4.7.1

(]

9.4.7.

9'437.3

Low-level radioactive materials such as samples of reactor
coolant for labcratory analysis may be shipped by U.S,
Mail,

Records shall be maintained in ~ccordance with Section
9.4.2, above,

The following requirements contained in the U,S. Postal
Regulations must be met, For additional detailed require-
ments reference should be made to U,3., Postal Regulations,

a,

Ce.

Radioactive materials (liquid, solid, or gaseous) should
be packaged in strong, tight containers and marked
"Radioactive Material - Gamma Radiation at Surface of
Parcel less than 10 Milliroentgens for 24 hours - No
Significant Alpha, Beta or Neutron Radiation," This
radiation limit should be met,

The package should contain not more than 100 uc of
radium, or polonium; or 135 uc of strontium 89, stron-
.ium 90, or barium 140; or 1350 mnc of any other radio-
active substance,

The package should not leak radioactive materials under
conditions normally-incident to transportacion in the
mails in sacks. Liquids should be packed in tight
glass, earthenware, or other suitable inside containers
surrounded by “an absorbent material sufficient to absorb
the entire liquid contents,

9.4.8 Shipment by Air, Rail, or Truck,
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9.4.8.1 Radiocactive ‘materials being shipped by rail, or truck shouvld
meet the requirements of the Interstate Commerce Commission
which are contained in the Code of Federal Regulations Title
49, Parts 71 to 78, Regulations for air shipments are con-
tained~in the Code of Federal Regulations Title 14, Part 49,
The requirements of these codes are summarized below; for
additional detailed requirements reference should be made
to the indicated codes,

9.4.8,2 Packages of radioactive materials meeting the provisions
of Section 9.4.7.3 above may be shipped by air, rail or
truck,

9.4.8.3 Radioactive materials meeti.g the following requirements
may be shipped by air, rail, or truck.

0.4,8.4 Maximum quantities of radionuclides in one package are 2
curies of radium or polonium, and 2,7 curies of other
nuclides,

9.4.8.5 Dose rates should not exceed 200 mrem/hr. on the surface
of the package, or 10 mrem/hr, at 1 meter from the radio-
active material, or 0,5 mrem/hr, 15 feet from the package.

9.4.8.6 The radioactive material should be packed in containers
approved by the Interstate Commerce Commission or the
Bureau of Explosives, (Approved types :f containers are
described in Code of Federal Regulations Title 49, Part
78. Section 9,4,7.3C for packaging liquids applies).

10, TRAINIXNG

10,1 The training programs to be given at NYS, for personnel who will
be directly or indirectly involved with radioactive materials, are
outlined below, The scope of each program is designed to meet the
needs of the individuals who will be required to attend,

EEB 10,2 Program I

Basic Course in Radiation Safety and Controls -~ Topics to be pre-

sented are:

10,2,1 FurJamentals of Radioactivity and Radiation Hazards (including
discussion of biological effects) .,

10.2,2 Introduction of Health Physics (relation of Department 22

i.e., controlling activity for all work involving radioactive
materials) .
b
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.2 Maximuw Permissible Exposure Limiv. (External and internal
limits, metheds for contrelliing exposure, individuals re-
sponsibility to keep exposure to 2 minimum),

.4 Contamination 2nd Contaminztion Control (Description of locse
and fixed contaminacion, basic procedures and need ro prevent
the spread cf contamination, anti-contamination clothing, basic
decontamination procedures).

...5 Personnel Monitoring (proper use of film badges and dosimeters)

Radiologicel Contrel Rules and Regulations,

.6 This course will be presented in the form of two (2) one and
one half (15) hour lectures, This course shall be given to
all tradesand personnel who have not had previcus training,
or indoctrination in this rield.

@ 10,3 Program 2

N
<
N
‘.
o

iC.3.

-
.
~

Comprehensive Course in Radiation Safety and Controls - topics to
be presented are:

.+ Fundamentals of Radioactivity -
(Types of radiation, atomic structure, radioactive decay)

.« Radiation liazards and Biological Effects -
(Internal ind externcl effects, genetic effects, rates of
exposure, protection from exposure)

Maximum Permissible Exposure -

(External and internal limits, critical and noncritical organ
doses, emergency dcses, whole body vs, fracticnal body dose
liaits;

.4 Contaminaticn and Contamination Control -
{Types and sources of contamination, anti-contamination cloth-
ing, haadlinz of contaminated material, decontamination pro-
cedures)

Personnel ‘lcnitoring -

W

{Types of monitoring devices, operating principles of menitoring

devices, exposure records and regorting procedures, rules for
wearing personnel monitoring devices)

1C.3.6 This co. se wiil be presented in the form of two (2) two (2)

10.4

hour lectures and shall be given to supervisors, Naval Nuclear

[est Group Personnel, and cther personnel as selected by Depart-

ment 4; except that for training of emergency monitoring per-
sonnel (Program 3) the course will be presented in the form of
five (5) two (2) hour lectures,

Program 3 "
Course in Monitoring Techniques
A prerequisite to this course shall be : satisfactory completion
of Program 2,
NNEP _20
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10.4.1 Portable survey instruments - d2scription and use.

10.4.2 Anti-Contamination clething - proper use and handling.
10.4.3 Laboratory instrumentation and simple counting procedures.
10.4.4 Field use of monitoring and counting eaquipment.

10.4.5 This course will be presernted to selected personnel i.e.,
Department 17 inspectors who in the event of an emergency or
high work load period will act in the capacity of junior moni-
tors, This prozram, with emphasis on the field use of equip-
ment, will be repeated as necessary to insure that such person-
nel remain completely familiar with monitoring technicues.

10.5 Certification cards will be awarded for eech of the training pro-
grams, (see sheets 73, 74 for samole certification cards), to those
persons who demonstrate their understanding cf the subject material
presented.

10.6 NNKC Fonitor <ualification and Training

10.6.1 All permanently staffed NNRC monitors must be physically and
mentally capable of handling all health physics duties and must
also be able to effectively handle fundamental algebraic ex-
pressions. To insure that each monitor can offi?éIV!ir“mGUvﬂ“ﬂ!hﬂ
hig responsibilities, each monitor shall be trained, as neces-
sary, and must satisfactorily complete the formal qualification
detailed in Reference 15.1l.

11, PEASONNEZL iONITORING EQUIPMENT

11.1 ®ilm badges and- -pocket docsimeters ars worn, by personnel in areas
where exposure to radiation is known to exist or is expected to
reduce the possibility of receiving radiation doses in excess of
the limits specified in this manual. Fhotographic film badges
(destribed in Section 11.2) provide means for legally determining
dosages received since a permanent record is obtained. Pocket
dosireters provide a2 means of immediately' (without waiting for
£film badges to be develoved) determining dosages received and sup-
nlement film badges in higher radiaticn areas.

"l

P
-

[ 2]

Photographic Film Badges

For administrative purpcses at N.Y.S. film badges are to be worn

in any area where the radiation level is atove --°> mr/hr. when an
individual is expected to receive a dose above :; mrem/wk., or

as directed bty NNKC Department. The film packet normally will be
itted with a film pack which is sensitive to beta gamma radiation.

The beta gamma dose is determined by developing the film and meas-

uring the density of the film with a densitometer. when there is

a possibility that personnel will be expcsed to neutron radiation,
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“ontinued)

an additional film pack can be placed in the same holder in order
to determine the amcunt of neutron radiation received. To
evaluate neutron radiation, the tracks left in the neutron
sensitive film by particles recoiling from neutron collisions
must be counted individually under a microscope.

113 Pocket Dosimeters

Dosime*ers shall be worn in areas where radiation levels exceed

5 mr/hr and as prescribed by Dept. 22. A dosimeter is essentially
a electrostatic ionization chamber which contains a fiber electro-
scope and provides a direct means for reading dosage. Pocket
dosimeters are approximately the size and shape of fountain pens.
The fiber is positively charged with respect to the barrel of the
dosimeter and when fully charged will indicate zero on the scale
built into the barrel. As radiation produces ionization with-

in the barrel, part of the electrostatic charge leaks from the
fiber to the barrel and the position of the fiber relative to the
barrel changes in proportion to the amount of radiation the
dosimeter has received, By holding the dosimeter up to a light
and looking through the eye piece lens the image of the f{iber

can be seen against the built in scale calibrated in mr. BEecause
dosimeters will not retain the initial electrical charge for
prolonged periods, dosimeters should be freshly charged one or

two days prior to use.

11+ Film Badge Details
[:]ll.k.l Issue

A shed located adjacent to the Guard Force Security Shack (at
the head of Pier 2) will be used to rack all film badges and
will also contain a status board to indicate those areas for
which film badges or additional equipment are required for
entry. NOTE: A work permit is not required to obtain a

film badge but is required to obtain any additional personnel
monitoring devices or any additional equipment which may be
required.

11.4.2 Wearineg Rules

Film bad ‘~s shall never be tampered with or ope
badge is .nadvertently opened or otherwise damag
be returned to Dept. 22 immediately. Film badges fitted with
Beta-gamma film packets shall be worn as follows

o

2

1l.%.2.1 By all persons entering any controlled access areas.

11.%.2.2 By all persons handling radiocactive materials or engaged
in decontamination operations,
NNEP=- 20
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lloh.Z.a
llohozch

[F] 11.s.2.5

11.4.2.5

11.4.2.7
11.4.2.8

11.4.2.9

Only by the person to whom it is specificaily issued.

By all perscns in areas where the radiation level is
above 0.5 mr/hr.

By all persons who are likely to receive a dose in excess
of 25mrem/7 consecutive days,

By all persons who will be working within the rmachinery
spaces or who will frecuently enter these spaces.

By all persons conducting the initial shield surveys.

Film badges fitted with neutron film mcks (in addition
to Beta-gamma film packs) shall be worn by all persons
requiring frequent access near the secondary shield,
handling neutren sources or conducting the initial shield
survey.

By all perscns instructed to do so by Department 22.

11.&..2.10 On the outside of the clothing (except as noted below)

on the upper part of the body. When Grade "A" considerz-
tions or radinactive cocatamination considerations require
some form of coveralls film badges shall be worn under-
neath these coveralls to prevent:

(a) the film badges fror insdvertently entering a pri-
mary coolant system

(b) possible contamination of the film badge.

11.443 mi.mr_'LMu

llolbo3ol

Visitors to the Shipyard, or othars recuiring a one-time
entry to a Controlled Access Area must be issued a Visi-
tor's film badge by Department 22. In order to ex-

pedite film badge issues to these persons, advance noti-
fication of their need should ba given to Department 22,

1l.4.4 Film Badge Processing

Film U.dges will routinely be developed and evaluated on a
monthly basis by CON-RAD. However, when the posaibility of
high exposures has existed or neutpen film has been placed

in the badge, film shall be developed as necessary to keep
personnel exposures within the lim;tg detailed in this manual.:
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1l.444 (continued)

It is especially important to process neutren film as soon as
possible after a suspected hizh dose (nc later than two weeks)
as the film tracks fade. ‘ )

11.4.5 Film Badge Record System

1140541

11.4.5.2

11.4.5.3

3

Basic Data Input Card Re-l

This card notes social security number, NYS employee
identification number, date of birth and name. For NYS
employees this card is obtained automatically from a set
of IBM cards which print paychecks.

For non-NYS employees the data is keypumched manually.
Navy fersonnel cards are keypunched with name, rank,
serial number and date of birth. Subcontractors and
other, federal employees are keypunched with name, jab
title, ,social security number, company or federai agency
and digital ccde for sorting.

Laboratory Processing Card

These cards become part of the legal record of exposure
and are filed by vear and quarter as NY8 permanent re-
cords. A set of cards accompany the film packets to the
CON-RAD laboratory where the exposure information is writ-
ten on the card. Upon return of the cards to N¥S the ex-
posure information is keypunched. These cards may be
sorted into ‘occupational groups by NYS department numbers,
into groups such as NYS, USN and subcontractors, or may

be sorted to determine less “than or more than a given ex<
posure in a given pariod.

Warning cards

Theee cards are sent when exposure accumulations either
weekly or quarterly are in excess of 100 mrem or 1250
mrem (NYS administrative limit) respectively. Th2y are
i*stributed to Depts. 4, 22 and 76 (visible card rack in
f..m. badge office). The appropriate action to be taken
shall be indicated as either of the following:

1) Caution - alter work schedule to reduce exposure to
mrem/wk.

2) Investigate workinz procedure and outline corrective
measures.
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110L0503 (continu‘d)

3. Stop all possible exposure by not permitting
employee insige :ny controlled access are; until
! at ich time his average for a 13 week
period will be satisfactory.

Upon receipt of a warning card Dept., 22 shall in-
vestigate the situation and shall submit a written
report to Department 4.

1l.4.5.4 IBM equivalent of AEC-4 form.

These cards contain prior total exposure as estimated by
10CFR20 formula or actual exposure,

11.4.5.5 Annual report card

These cards indicate the exposure for the year in mil-
lirems, and contain advice and phrases required by 1OCFR20,
Automatic printout methods produce these cards,

1l.4.5.6 Tabulator - printer reports

11.4.6

These reports printed at a gquarter ends, year ends and
contract ends are available for annual reports to ap-
propriate apgencies with special copies for subcontractors.

Erocedure for Loct Film Dadges or Dosimeters

If a film badge or dosimeter is last in a Controlled Access
Area, it must be reported to the NNRC monitor { mediately so
that the person concerned will have a minimum of unknown exe-
posure, f a film badge is lost outside of a Controlled Access
Area, report to NNRC on the Test Barge. attempt to use
another person's badge. This will only result in the other
person getting a false exposure record and is no protection

for the perszon whose badge is lost,

11.5 Pocket Dosimeter Details

A

11.5.1

11.5.2

lasue

Pockeat dosimeters shall be issued by Departrment 22, who will
rmaintain records of dose on a daily basis. The wearer is ex-
pected to read the dosimeter at intervals (except under the
condition cited in detion 11.5,2.3) to insure that the dosi-
meter reading does not exceed half scale (100mr).

dearing fulzg

Dosimeters shall be worn as {»>llows:
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11.5.2.1 By all persons in areas where the radiation levels are in
excess of 5 mrem/hr. (N.Y.S. administrative limit).

11.5.2.2 By all persons entering the boundaries of the secondary
shield at any time after initial eriticality.

- 11.5.2,3 On the outside of the clothing (except as noted below) on
the upper part of the hody. When Grade "A" consideratioms
or rdaaicactive contamination considerations require some
form of coveralls, dosimeters shall be worn underneath
these coveralls to prevent:

a) the dosimeters from inadvertently entering a primary
¢oolant system

b) possible contamination of the dosimeter

Under such conditions Dept, 22 shall carefully enforce
"stay time limits" and shall insure that dosireters are
read each time individuals workingz under these conditions
leave the controlled area.

11.5.2.4 By all persons instructed to do so by Department 22,
ANTI.CUNTAMINATION CLOTHIN JUIPMINT

12.1 PEurpose

Anti-contaminaticn cleothing and équipment serves to protect person-
nel both externally and internally from radicactive contamination.
Anti-contamination clothing shall be stenciled with"NNRC" and shall
be numbered consecutively to distinguish it from that clothing
which is worn in clean areas (non-radiocactive). Department 22 is
responsible for maintaining anti-contamination clothing and equip-
ment and for specifying recuired wear.

12.2 Types of clothinz and equipment

12.2.1 Anti-contamination clothing consists of the following:

12.

(a) Coveralls - nylon; front closure is by zipper; no cuffs,
pockets or side slits.

(b) Shoe covers - plastic; elastic top.
(¢) Gloves - nylon

(d) Gloves - rubber

(e) Caps - nylon

(f) Hoods - nylon

(8) Suit - plastic: 2 piece

12,2.2 Protective equipment consists of the following:

RSV.‘
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(a) Respirators - half face masks with high efficiency mechan-
ical filters: full face masks with high efficiency mech- :
anical filters and air supplied.

(b)Y ECreathing aEparatus: self-contained with full face mask
and air tank,

12,3 Rules for wearing anti-contamination clothing and equipment

2.,3.1

P
[ ]
.
2
L3
v

The basic uniform (coveralls, shoe covers, nylon gloves and
a head cover) shall be worn when:

(a) Surface contamination levels in excess of the limits
detailed in Section 7,5.1 exist,

(b) Maintaining Grade "A" clean conditions during such
operations as described in Section 4.

In addition to the basic uniform, rubber gloves shall be worn
when handling radioactive contaminated materials under wet
conditions and also when surface contamination limits are in
excess of those specified in Section 7,5.2.1.

Plastic suits shall be worn when splash hazards from contam-
inated liquids exist,

Respirators are required in all operations involving airborne
radioactivity levels in excess of 1 x 109 me/ml, See
Section 6 for required types of respirators for different
levels of airborne activity),

12,4 Issue

12.4.1

Anti-contamination clothing and equipment will be issued in a
plastic bag by NNRC on the Test Barge, Each suit is numbered
and marked '"NNRC",

Personnel who are issued anti-contamination clothing must enmpty
their pockets and place the contents in lockers provided on

the Test Barge, They will then proceed to the "Control Point"
in the immediate vicinity of the reactor compartment or other
controlled access area in which work is to be performed,

A Control Point is a sort of anteroom between work areas con-
taining radioactive materials or equipment, and free access
areas., Entry to and exit from ccntrolled access areas shall be
through the Control Point onl A Céntrol Point will consist
of (at least) a piece of Herculite or heavy film polyethylene
placed on the deck and normally will also consist of polyethy-

lene film placed over a simple frame to form walls around the
area,
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12,5

12.5.1

Controlled Access Areas (Engry and Zxit)

Entry - Personnel requiring entry to the controlled access areas
will change into anti-contamination clothing at the Control
Point, Sleeves of coveralls shall be taped to gloves and legs
of coveralls shall be taped to shoe covers to prevent entry of
contamination beneath the anti-contamination clothing, Person-
nel may wear such clothing of their own as they wish for comfort
under anti-contamination clething,

Exit - Personnel leaving the controlled access area shall re-
move anti-contamination clothing within the Control Point under
the supervision of a NNRC Monitor, The normal procedure for
removal of anti-contamination clothing is as follows:

12,5.2.1

Remove rubber gloves, leaving nylon gloves on,
Remove head cover.
Remove coveralls inside out,

Remove one shoe cover (when this has been accomplished care

22:.5.3.58

12,5.2,6
12.5.2.7

12,543

12,6
12.6.1

should be taken not to step onto the deck covering within
the Control Point when placing this leg into free access
are

Remove other shoe cover and step outside Control Point.(Do
not step onto deck covering within Control Point once shoe
covers have been removed),.

Remove nylon gloves and place in receptacle,
Receptacles (usually 55 gallon drums) shall be provided
for used anti-contamination clothing within the Control
Point,

Each employee shall be carefully monitored after he has removed
his anti-contamination clothing, In the event an individual

1s found to be contaminated he shall don a clean set of anti-
contamination clothing and then proceed to the personnel de-
contamination area for decontamination. Should an individual's
personal clothing be contaminated, it shall be held for decon-
tamination, and later returned to the employee if possible,
When an individual's clothing is held for decontamination, he
shall be issued clean coveralls so that he can continue work

or return home after he has been checked for contamination and
decontaminated as necessary,

Laundering and Prccessing of Anti-contamination Clothing

Used, contaminated anti-contamination clothing shall be placed
in containers suitable for shipment, sealed and appropriately
tagged. These containers shall be transported under the super-
vision of NNRC Dept, to a storage and pick-up point.
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12.,6.2 ‘Returr ', laundered, anti-contami" tion oclothing shall have
- avoeptecle limits of contaminatioc... There shall be no
removable contamination, The fixed beta-gamma sotivity shall
not exceed a gensral reading of 0.2 me/H¥* with no more than
a fow.small spots up to 1.0 mr/hr, Né elothing will be
" aosepted from the lsundry service if {% comes back to New
York Ship with a higher radicactivity thah when it left,
Clothing after laundering will be packiaged in plastic bags
-‘wnd stocked in speclally designated storsge areas., New
'*e}otnlng will be kept separats from uged clothing.

‘ i Y "Ronsd+
13. Rgg;ﬂg B!OBTS AND RECORDS.

13.1 &ho~f5&lcw1ns sgencies requirse that ¥.Y.3.C.y a8 an activity which
will be engaged in work with radioactive materials, submit reports
snd maintain records: '

b .
.

Atomic Znergy Commisalion

Bureau of 3nips (Code 1500)

Bureau cf Medicine and Surgor;

New Jersey State Department of Health

13.2 The categories for which sach agency requires a report/s or

record/s are indicated below, along with the applicable sections of

the ap tate reference which detail the specifis report/s or
record/s required,

13.3 Atomic Energy Cormisgsion Required Repcrts and Records (The require-

ments of this ssation pertain to thoss radicactive materials o
"owned™ by Tav:, 22 which are licensed by the ABC, (i.,s, Gamnma, "
neutron and aipha sources used to calibrate Department 22 survey
squipment ).

13.3.1 Personnel radiation expcsures (Section 20.401, Reference 15.5).

i,03.2 Rtgor‘,a 32 tneft or 1oas 2f licensed matarial (Section 20.402,
ReZerence 135.5), -

v 136343 Nesificasion of incidents (ceourance invelving a dy-product,
gourae or apeslal nuclear material possessed by N.Y,.5.C, whioh
had cavaed or threatens to Jauss) Sverexposured, release of
redioacsivisy, damage to property) (Section 20.&03, Reference

5.5}

13.3.4 Reporss o: svarexpoaures and axcessive levels and concentrat-
ions (writewn rensrt in addition to requirement of Section
12,3.) abova.) (Seation 20.405, Refersnce 15.5}.

13:3.5 Report ta former oaple{ooa of sxposure to redlation (Section
20,404, Roference 15.5).
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7.6 lotice to employees uf exposure to radiation (Section 20,406,

Reference 15.5).

Disposal of licensed material (3ectiom 20,301, 20,302, 20.303,
20,304, 20,305, Reference 15.5),

i34 Dureau of Ships (Code .500) Required Reports and Records,

1:.4.1 Environmental survey and summary of waste disposal (References

15.3 and 15.4).

1o

Reports on decontamination of reactor plant components
(Article 532, Reference 15.2).

¥ Atnormal changes in radiation levels which cannot be explained
by changing plant conditions (Article 225, Reference 15.2).

.4 Ccpies of reports sent to the Dureau of Medicine and Surgery

(See Section 13,5 below) .

NOTE: The reports required by Sections 13,4, shall be sub-
mitted to ZuShins (Cede 1500) via Supervisor of Ship-
building, Camden, Y,J by Cepartment 4,

L2.5 Pureau of Medicine and Surgery Required Reports and Records (For

Yavy personnel, i,e,, S0S, PIRCR and Slhip's Force during period
that NYS is providing film badres and dosimeters to crew),.

1 Personnel radiation exposures (Article 238, Reference 15.2
'nd References 15.6 and 15.7).

.5.2 Overexposures (Article 424, Reference 15,2 and References

15.6 and 15.7).

NOTE: N,Y.5.C, will provide each-activity with the personnel
radiation exposure data required for medical records
and formal submittal to PuMed and Surgery and BuShips
(Code 1500) i,e,, radiatinn exposure data for SO0S per-
sonnel will be forwarded tec the Supervisor of Ship-
building, Camden, YN.J.

-

'? £ lNew Jersey State Department of Health Required Records and Reports,

1 Personnel monitoring racords - shall be maintained and pre-
served for 10 years after termination of an employees employ-
ment , Section 0,1 of Reference 15,1).
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13.6,2 Records of surveys - All surveys (of an unclassified nature)
gonducsed to determine the dose rates to which an individual
may be exposed shall be maintained and preserved for at least
10;:years., (Section 9,2, of Reference 15.1].

13,6.,3 Reserds of radicactive material - The amounts of bI-product
and special nuclear material (calibration sources licensed
By (the AEC) on hand end the amounts of ridiocactive waste
maserial produced and on hand must be recorded., Such records
.h:ll be retained for 2 years after final disposition of the
matierial. ’ .

13.6.4 ‘Sealed source testing - Alpha sources shall be swipe tested
- every 3 months; other radiocactive sources shall de swipe
tested every 6 months. Reeords of testa shall be preserved
for at least 2 years, . .

13.6.5 Disposal of Radioactive Materials - Records shall be maintained
detailingr 1. the method of dispossl. 2. amount of material,
3. significant isotopes and k. ferm of all radioactive ‘
material disposed of in accordance with Sections 13.7.2 and
7.3 of Reference 15.1. Similar information relative to redio-
aotive waste discharged to the Delaware River (by Ship's force
during operatiocn of Naval Reactors while on N.Y.S8.C, property)
in acecordance with Refersnce 15.2 shall also de recorded,

13,6.6 Reports of thefts and Radiation Incidents - Immediate noti-
fieation required by telephone and telegraph of any theft or
loss of radicactive material in such quratities and under such
cirocumstance that a sudstantial radiation contamination
hazard may result., (Section 16.1 of Reference 15.1).

Immediate notificastion required by telephone and telegraph of
any radiation imeident which may have caused or threatens to
causer

(a) Exposure of any individual to 25 rems or more of
radiation; or ,

(5) Release of radicactive material in concentrations -
(averaged over 24 hrs,) which excesd 5000 times the
limits of Section 7.4, Reference 15.1; or

(s) Lose of one working week or more of the operqtion of
any facilities affecsed; or

(4) Damage %o property in esgeesa of $100,000, (Seotiom.
16,2.1, Reference 15.1). '
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13.6.6

{Continued)

Notification within 24 hours by telephone and telegraph of
eny radiation incident which may have qaused or threatems to
sAuser .
(a) BExposure of any individual to 5 rems or more of
rediation; or

ib) Release of radiocactive nntorttlfla sonscentrations

ot (averaged over 24 hra.] which excsed 500 tizes the
limits of Sectien 7.5, Reference 15.1; or

“{e) Loss of one day or mere of the gperation of any
b8 faollities affected; or i

\ L :
{d) Damage to property in exceas of '§1000. (Section

16.2.2, Reference 15,1). Bt

Written reports descridbing the nature of the incident and
extent of exposure to individuaslas, levels of radiation and
coneentrations involved, cause of the indidemt and corrective
ateps taken or planned to assure against regurrende of the
ineldent must be submitted within 30 days. (Seesiem 16.2.3,
Reference 15.1). ,
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14, FORMS AND SICNS

Qﬂ 14, L Index of Forms and Signs

Department 22 Foirm Title
RC-1 Shipping Tag for Movement of Radioa-tive
Materials within N,Y.S. .
RC-2 Radiation Work Permit for Controlled
Access Areas
RC-3 Air Sample Count Log
RC-4 Dosimeter Log
RC-§ Naval Nuclear Radiological Control Shift
Report
RC-6 Survey Map - Source Storage Building
RC-7 Survey Map - Test Barge (Rad,Con,Area)
RC-8 Survey Map - Test Barge (Chemistry Area)
RC-9 Waste Processing/Disposal Log
RC-10 Decontamination Operations - Log
RC-11 Radioactive Source Log
RC-12 Radioactive Source Inventory
RC-13 Instrument Calibration Record - Card
RC-14 Instrument Maintenance Record - Card
RC-15 Water Sample Count Log
RC-16 Survey Map - Portable Decontamination Shed
RC-17 Radiological Control De‘iciency Report
- (See Reference 15,12)
RC-18 Request for Deviation to NNEP-20
(See Reference 15,12)
RC-19 Radioactive Materials Received or Shipped
- Log
RC-20 NNRC Special Survey Form
RC-21 Survey Map - Radioactive Material Stowage
and Decontamination Facility
RC-22 These are classified survey maps of the
RC-23 Reactor Compartment and Shielded Passage-
RC-24 vay - they are not included in this
RC-235 1anual,
Sample "Individual Certification Card"
Sample "Supervisor Certification Card"
Sign~ and Posters 75
NNEP 20
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RADIAYION WORK PERMIT FOR CONTROLLED ACCESS ARRAS : DEPT. 22 FORM RC-2
] moe e [E] vare ___ [B] surer
el : : b ] umiu, EQUIPMERT |
] : IR ‘ ol IR 0L 3§ posirETER -
T OoRE DESCEYPYION T 15 PROTECTIVE CLOTRING
4 v 16} RESPIRATOR B
- . 17| AIR LINE RESPIRATOR [ |
~ . - 0 18| PLASTIO sure - [
— — \_; 19| FILM BAIX °, NEUTRON
' @ FILM BAIGE 3
W%nm S WRISE BADSE | -
Bo] : ‘
B3] o Lo P iy ~ 7§25 ACTUAL TIME IN ‘
SUPERVTSOR £, ' -~ §P5] ACTUAL TIME OUT '
— ——4P8s. DOSTMETFR READING _ :
3] 1 HAVE BEES INSTRUCTKD THAT TEE PERMISSIBIE § o (AS APPLICABLE) __ ___mrem
T i Tai e s b EsTOUTID EXroSUE
(TTME X AMBIENT LEVEL)

SIGNED NNRC MONITOR

INSTRUCTIONS: ITEMS (1) YHROUGH (11) SHALL BE cmt,,xrm BY DEPT. SUPERVISOR INVOLVED,
. ITENS (12) THROUGH (22 SHALL BE COMPLETED BY THE LEAD NNRC MONITOR ON DUTY.
ITENS . (23) SHALL BE CCMPLETED n! THE WORKER WHO WILL BE mm THE commm
ACCESS AREA.

L

,' ITEMS (au THROUGH (27) SHALL n cmu'un n THE MONFTOR AT THE' comov rartr

.
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AR SANMPLE COUN’T LoG DATE: FEow ! v g I
A 2 A 5 S 7 8 | © ¥=) TR - td
e (S2MPLE e aelvor. | 18 e &0 TR z4ug! FY SR D
rz._ — [N - v 3 2, =4 e Eea— - - — <!
(PATE | "Tuag |MAE POTT s feom |EFF | B Jecm |BFF ] S€  Jeem |BFR ) EE | MONITER |
D | i o= {
i i e
- NSNS TE—— T— RSN
| i ' !
il : —
]
X it pidel LR
Y - FECH | DA, s ! J
L [ O LN et e 1 % Sy
[ .
A_..1 - TP IS (NOSRPRO— 5N _.r_., S —
= il
- m-{__-_::* L) T o
1 T : i | e
R = ! :_._ LS IL.. s
- . -.‘-....__i;

C Ci4- Cay @-0:0C
s 1.—e‘-'3'5‘€'5'z:'r——

CPM B8y:

WHERE 1 C =COUNTS DUE TO LONG L
Cz4 « COUVTY OBSERVED AT 24 Ugs,

B, TniN CONVERT Cy INTO UC/cC UGING STAUDARD EQUATION

I. STAMDAZDIZE ALL AIR SAMPLES TO 4M% LNLESS OTHERWISE DIRECTED.
2. COUNT ALL SAMPLES AT EXACTLY 19'; 120°) ARND 24 HRS. FROM S 1D OF SAMPLING TIME

5. COLNT ALL SANPLES FOR 5 MINUTES
4 CALCULATE 24 HR. ACTN'T m

VEp ACT

Ca=COUNTS QPEERVED AT 2 .ol 33V
CC'/”‘) AT‘EJ-M"Eu TIME 22TV .-_bu..z,, f |

Ca iy HR3,

PDEPT 272 FoiM RC- 3
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NAVAL NUCLEAZ RADIOLOGICAL CoNTwoL

SHIFT REPORT

REACTOR SHUTDOWN [ SKUIFT LEADER kg
REACTOR CRITICAL [ =
REQUIRENENTS 1
. HIGHEST G/t iMA CoN- SENENTS
e AREA DOSE RATE FACT  READING W TS 20 9975
AREL ACTIVITY Vel I A
“e/ec fag INe | Ne hroradsocrace AAE foE ¥ e on,-'h
km'mmm%fmw-a‘o”““m%ﬁ LOCATION S V6 7 I BN S
A uc/\oucmt R T
V1l |
' ; ’ | ! -T
' :
* *)‘ -
= 1!
BEE
B s ..
T  §
— w—— L
f
L -
— 1 WO el
i
| | i L

WASTE TAMK REACINGS

TIMD ¢F TEADIG

TIME OF ReEADING

TAML NO | TANK Ne, 2 TANK NO.
L R ggosaﬂvm Mc/ec
\ - . ' ‘ ,
VOLUNME __ JAL. |[voLuME GAL. | Tinie OF Taraes £2 s,
ez " TANK NO,
G"‘w e A\T}\ 'TT———-— UC/CC GROSS ACT‘V‘TL_,LK’ o G:’G.‘li ACTI'JOTY alzs/ec
VOL TRAMSFECTED S Ales

TME CF TRAMETER

LIQUID \aTTC TRASFEREE D] SPEC AL inci D

SNT REPORT |
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X
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DEPT
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SOURCE STORAGE BUILDING
(CHAPEL)

4
W, 4
£,
5

5 gy
J

g

WINDOW WINPOW

POQR

TYPE SURVEY
PATE
TIME
SHIFT
INSTRUMENT
EEEICIENCY
BACKGROUND
MONITOR

M-2930 dbepr, 22 ForMm RC-6

NNEP- 20

REV, :
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-Lw.;nuc' A RADIOLOGICAL CONTROL WA [TY = THST SARAt
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wevey.... DATE
INSTHL MART Timg
RERICIENCY suin
SAcK@ROUND MONITOR
|
" N
P -
’ l WORK Tablt!

|
4
S
’

L.gmu ONITY EINCLOSED WooD

L ISIUR § COUNTING ROOM

Al
MOMTT O

.I

-
o,
oi

il B o

i : MINOR COMTANIN
CLOTHAS L 1Y 8 ATION AREA
il £
{ = r'-
I s
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|
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PE%e ~ | POLIETHNLING u]
- | )
: L
hd
2
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CHEMISTRY FACILITY=-TE’~ BARGE (2% DK.)

TYPE SURVEY OATE
INSTRUMENT TIME
BEFICIENCY SMIFT
BACKGROUND MONITOR
WORK TABLE sng WORK TABLE
CONTAMINATION AREA
x
9
z
w
)
SINK WITH S
HOooD g
. 4
WORK TABLE
; I
{ \NF
sl'z
; CHEMICAL LABORATORY
2
)
SINK WITH b
Woop WoRK SINK x
TABLE O 2
<
r
§
rw
-
\B? PESK
$
J4&
d 1 =%
%-3932 SIPr 22 FonMm RC-08
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P __TABLE DECONTAMINATION SHE.

TYPE SURVEY DATE
INSTRUMENT TIME
EFPICIENCY SHIPT
BACKXGROUND MONITOR

O
O

DEPT. 22 FORM RC-16

NNEP- 20
REV., B Sheet 9. of _77



NEW YORK SHIPBUILDING CORPORATION

RADJOACTIVE MATERIALS RECEIVED OR SHIRPED
Shipped Racaived

Description of Material,

Date & Time:

shipped From / shipped To:

person Responsible, License or Authorization:

Method of Transpertaticn:

Method of Packaging:

Type of Label Afiixed:

Dose Rate at Surface cof Matarial:

Dose Rate at Surface of Package:

Principle Radicactive Component/s:

No., of Curieas:

REMARKS :

Date; 8ignature;

Den®, 22 Form RC=-i§

NNEP-2Q
REV.-_3 Sheet 7C of 22
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NOTE: Sketch area with identifying points

HNRC SPECIAL SURVEY .ORNM

(Buildings,

ways., ecs.)

Type Survey

Date

Time

Shiit

Instrument

Efiiciency
Monitor

Background

DE?7T.

22

FORM RC-20



RADIOACTIVE MATERIAL STOWAGE

AND DECONTAMINATION PACILITY

TYPE SURVEY DATE
INSTRUMENT TIME
EFFICIENCY SHIPT
BACKXGROUND MONITOR

SR i

DEPT. 22 FORM RC-21

NNEP- _ 20
REV. _-3 _ Sheet _72 ot 77




NEW YOKK SHIP ILDING COHPCR ATION
This is to certify that

has passed a special medical examina- |

tion, has completed Training Program |

— and 1is now gualified for work in !
CONTRULLLD ACCESS AREAS.

Nuclear

i Mm.ﬂ follow all oral and posted Lastructions red-
lologi: safety Lssued by Lhe cognisent D/22 sonitor om 3;.

3. Keep daily rediation exposures as low as possible.

3. m—ﬂ dosimeters, aati-contamination clothing and
squipsent from D/22 (trese -ulh luul upoa nn.uu- of an i
approved vork permit) and wearing such items es preseribed. !

b, Miaimise the spresd of contaminatiom:

(8) Do not unoeeessarily touch a sontaminated surface or handle
contaminated squipsent,

(8} Do not allov clothing, tools or any other items to come im
contast vith « contamlnated surface.

(o) Avold transferring radiosctivity to othar surfeces vhen
(required) contact is sade vith a contaminated surface with
gloves or other (tems of clothing,

(4) Avold contact with mxmmunmu
o.nunn-tnx:'ou -

!h Any fire, injury, or emergency in & Controlled Access are.
1) whensver any doubt sxists as 0 the rediocsctive contasination
Level.

9+ Report to your supervisor any circumstan s where there is doubdt
o8 to the correet procedure or to the safety of "he operation,

10s Mave all material, tools, hands, feet and tlothing sonitored
befare leaving » éonuol Point,

Ll, Return persennel sonitoring ‘evices and anti~contaaination
elothing and equipment to D/22 at the end of each working shift,

B DS —

————————— . S———— s —. ——— . S———— - — o —— . " T

FRCIT

SaMPLE

Individual Certification

e = e e s e -’ Card
I S S R T e I =0 '
, (Black lettering on white
(*)s Place contaminated tools or components oo impervious Card)
saterials such as polyethylesse - gaver 4irectly oo &
desk or work surface,
(f)s Wrep and seal contaminated tools and equipment in
pelystayiens vhen they are no longer required on the job, i
S5« Have & thorough understanding of the job and how it 1a %0 be
accomplished.
6. Maintaln good personal hyglene when vorking in s Controlled
Ascens Ares,
() lo uuu, cnuu.. or ssoking is permitted in s Coantrolled
hlo u fool oFr beverage into the area, R ataamnnd BACK
Mnln avay from face, -
h.uo ana face before sating, smoking or tolleting.
7+ Clean up or have cleaned up any contasination which your vork
has caused,
8. Repert to D/22 the cccurmenee of any of the follsviis joldents: i
(8) Ticeeding the oecified redistion sxposwr  «  of ‘simeter |
“Q
2 ’ an sxhaust systes in a Cor* sed L T i
d Dams .+ .. protestive squipment o nrwe Prios )
clothing. ’
4) Leaks In prisary systeas. !
®) Any spill of rediosctive sater P +. cactive
mater al. { ~:P':;*P 20
;1) Damage to & radiation shield, ] Svavke s\
l;) ARy wound resulting in @ oreak in the akin oF incideet - ;:V B o
wher. radiosctive saterisl say Nave entered a person's >ody. i on Sheet 73 of 22



ve x L 1 - TR - i .y
e [\4:.35 \)a{ Libad. '3 wilPulini C..

i & ,
This is to certify that

has passed a srecizl medical examina-
ticn, has completed Traininz Program
y and is now cualified for work in

PaTat o LT b e PRl = . .
CONTICLLEL 4CCZ35 REAS.

1. Briefing esch of your vorkmen on the particular Job te be
accomolished in a Controlled Access Area so mt’un vorxasen
EAy enter, do their Jobs and get out 1o as short a time as

i 2 ’x:nt:u.m

. suring t sach of your workmen remains familiar vith and fole
lows the procedures necessary for the control of radiation -
and radioactive aaterials as presented in the lorasal t ralaing

| 3. lcufyui D/22 sufficiently in advance of all operation
requiring radiologieal control, .
b, mu:‘::.!":::: pnn:::uu, under the guidance of D/22, for
work ve sys ts so that
safely and vithout undue do::.. T

&, Area around the item to be vorked shall be covered with
shest plastic and absorbent paper arranged to catch any

soillage of radiocactive water or dirt, : S1 isor C ifice
b. Where nlau‘a grinding, or amy other operation which say supervisor certification
gonerate quantities of fadiosctive dust is to be performed) Card

ventilation to contain the contamination shall be provided
Ventilation systems shall consist of & pre-filter zuuhr.
to oil burner filters)plus a fiiter that vill r emove
particles as ssall as 0O.) sierocas.

w
£,
-
L:

(Black letterinm on vellow
Card)

¢. Adequate supplies of funnels, buckets, trays, absors
bent rags of other materials shall be provided for
catching and contalning any ainor spillage of radio-
active water,

4. Adequate supplles of polyethylene bDags, wemapping materials
tape, rags, etc., shall Oe avalisble u‘ the place of
work for wrapoing contasinated items,

e, when the possidility exists of soillage of s substantial
quantity of radioactive water, an air or eledtrically

| opersted pump shall be provided with the discharge cofe
nected to an adequate collection tank.

f. Hadloactive systems shall Se drained as completely ae
possible prior to start of work on thes,

€. Mach.pne tools used shall de covered with plastic o the
saxioum extent possible to sinimize clsan-up probdlems.

S. Kesping eaployees with any Sreak of the skin out of Controlled

ACCess Areas,
e

-l.l-!-"""""iat\ v

6. waintaining records of personnel qualified for work in
controlled Access ireas from information received [rom your
Department Mead; saintaining records of exposure data fros
information rece.ved ! ‘cm D/22 on the completed work persit form.

7. Keeping personnel in Controlled Access Areas o & sinisua.

8. TIssuing to each . lovee under your control & work persit
in duplicate for work in a Controlled Access Ares.

9, Insuring that esployees under your dontrol have the required
snti-contamination clothing and ecuipment and personnel soni-
toring devices as prescribed and lssued by 0/22 prier to entering
e Controlied Access Area, i

10. Notifying D/22 of all spillages and incidents of possidble
contanination and taking esergency actlion LI necessary.

11. Stopplag sny operation when D/I7 advises thac such operations a
are radiologicelly unsafe. | X ‘ .
: 4 B Zheet 74 o
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RADIATION
AREA

-

AdJ'T\OF»V

- 8"

i

‘ CAUTION

FL OO
HHS%(C:>>

RADIATION
AREA

/4

NNEP- 20

Sheet

NOTE:

SYMBOLS,
LETTERING} "

BACKGROUND - YELLOW
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§§Z——-HAGENTA

00 RADIATIO
o HAZARD
i
CAUTION
OOQ RADIOACTIVE
O MATERIAL

CONTAMINATED
AREA

CONTAMINATED

WASTE
CONTAMINATED zT
WATER 1‘
— 9' -
NNEP=-

REV.

AUTHORIZED
PERSONNEL ONLY

RADIATION WORK PERMIT
REQUIRED FOR ENTRY

CONTAMINATED
CLOTHING

CONTAMINATED
MATERIAL

20

conlociin

NOTE¢

SYMBOLS & LETTERING - MAGENTA
BACKGROUND - YELLOW
(EXCEPT AS NOTED)
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15.

B

REFERENCES:

15.1

15.2

15.3
1504
15.5

15.11

New .Jersey Radiation Protection Code, Chapter I, General
Requirements,

NAVSIITPS 380-0153, Radiclogical Controls for Naval Nuclear
Propulsion Plants, (CONFIDENTIAL),

BuShips Letter Ser, 1500G-1436, Dated: 25 May 1961,
BuShips Letter Ser, 1500G-1494, Dated: O November 1961,

Rules and Regulations Title 10 Atomic Energy Part 20
Standards for Protection Against Radiation, (10CFR20)

NAVMED P-1325, Radiological Safety Regulaticns,
BUMEDINST 6150,18, Records of Exposure to Ionizing Radiation,.

NAVSHIPS 350-0152, Water Chemistry Control for Naval Nuclear
Propulsion Plants (CONFIDENTIAL).

NNEP #20-1, Radiological Control Instruments (Calibration,
Maintenance, Operation),

NNEP #20-2, Radiological Control Facilities (description and
operation),

NNEP #20-3, Department 22 Monitor (Qualification Procedure),
NNEP #20-5, Procedure for Submitting and Processing Radio-
logical Control Deficiencies and Requests for Deviations to
N.Y.S. NNEP No., 20,

BuShips Letter Ser, 1500G-6C0, Dated: O October 19063,

NNEP 20
REV. B Sheet 77 of 77



