
A7 owc ENERGY COMMS$10NPerm AEC 313 ,

" APPLICATION FOR BYPRODUCT MATERIAL LICENSE * * * * ~ ~ " * " " " *

INSTRUCTIONS. Complete items 1 through 16 if this is an initial application. if application is for renewal of a license, com-
plate only ltoms 1 through 7 ond indicate new information or changes in the program as requested in items 8 through 15. Use
supplemental sheets where necessary. ltem 16 must be completed on all applications. Mail three copies to: U. 5. Atomic Energy
Commi s sion, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the opplicent will receive on AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the Licensee is sub-
iact to Title 10, Code of Federal Regulations, Part 20.

1. (e) NAME AND STREET ADDRESS OF APPLICANT. (lashfuteen, Arm, hospetal, (b) STREET ADDRES5(ES) AT wMICH SYPRODUCT MATERIAL WILL SE USED. (if
m. en ) den.r.no h.m o ten

New York Shipbuilding Corporation
Broadway and Fairview Streets Same as le(a)
Camden, New Jersey -

2. DEPARTMENT TO USE BYPRODUCT MAftRIAL 3. PtfVIOUS LICEN52 Num6(R(5), pf thes is on applecoteen for renewol .of a
lscense, please mascose and gere number )

Department 22, Naval Nuclear Renewal of License No e

Radiological Control Department 29-2204-3 (G64)
4. NDtvlDUAL U5ERI5). (Name and hele of andmdval(s) -he -sil use er directly 5. RADIATION PROftCTION OPPICER (Nome of person desegnesed as rodeahen pro-

eupemse use of bypnect masenal. G e eemeng and esponence en items 8 and ocnan odicer of e#her # hon endmdval user. Afrach resume of hes froenmg and ...
9) per.ence os e items 8 and 9.)

Bruce Ee Eldredge - Sr Monitore

Donald He Reppert - Sr Monitor Arthur Ee Schmidte

Thomas Le Mulleavy- Sr Monitore

Arthur Ve McKeon - Sr Monitore

6. (e) SYPRODUCT MATERIAL. (Elemeats (b) CHEMICAL AND/OR PHYSICAL PORM AND Maximum Num8ER OP mlLLICutit$ OF EACM CHEhuCAL AND/OR PHYS.
and n. ass nwenner of each ) ICAL PORM THAT YOU WILL PO55155 AT ANY ONE TIME. Of seekd sourcensk oise sfee name of mangfocturer, model

e m ,. n.e b, of soo,c.s and mosem.en oces.eev p, so.rce )

(A) Cobalt-60 Scaled encapsulated source, Type RR-60,
Nuclear Chicago Corpe, one source not
to exceed 235 mc o

(B) Cobalt-60 Sealed encapsulated source, Type RR-60,
' Nuclear Chicago Corpe, one source not

to exceed 30 me e

*
. .

7. DE5Clist PURPOSE FOR WMtCH SYPRODUCT MATEll AL WILL BE USED. of bypeeduct meterei es for " human vie." sucobment A (Parm AEC-J I3el must be com-
peeasd a how of fhes esem. If byproduct n'o'ered es e the form of a sealed source, encivos she mote end mocol nweber of fhe sforoge contaener ond/or device en
.ho .e -. n be s,.,ed .ndee, o.ed.s

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

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

- - , ., ,,.. .. .

i '; 4 l.'.: , ,

(conteved on rewme sede) f}

8 2 0 5 0 3 CM
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Perm AEC-313 (5*58) Po9e TA
TRAINING AND EXPERIENCE OF EACH INDMDUAL NAMED IN ITEM 4 (Use supplemental sheets if necouery)

8. TYPE OF IRAINING
WHERE TRdiN(D DURAtlON OF ON THE JOB PORMAL COURSE

TRAINING (C M m ) (Circle ernsw)No Change
o. Pnnciples and prochces of rodichon

Yn No Yn %prosechen .

b, Radiooctivity measurement standardiso,
hon and monstonag techneques and in. Yes No Yes No
struments .

c. Mothematics and calculohone basic to the
y,

use end measurement of radioacts.ity.

d. Biolog col eNects of rodinhon. "

9. EXPf t|ENCE WITH RADIATION. (Acfvol use of rodsoesotopes or eqv,volent esponence.) No. Ch anEe
15CTOPE ! MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURAflON 07 EXPERifNCE TYPE OF USE

.
. _

10. RADIAflON DETECTION INSTRUMENTS. (Use supolemental sheets if necessary.) No Change
TYPE OP INSTRUMENTS NUMett RADIADON SEN5fDVITY RANGE WINDOW THICKNESS USE

(laciude nione and model number of each) AVAILAst! DETECTED (mr/ hr) (,ng/cm J (Manetoreng, sur ying, measunng)3

. -
,

\ * ~
,.

.- -

, .

= .

II, M!THOD, FREQUENCY, AND STANDARDS USED IN CAUSRATING INSTRUMENTS USTED ABOVE. -

''
No Change -

,

12. FILM 4ADGES, DO51 METERS, AND 680.A55AY PROCEDURES USED. (For Alm badges, specify niched of celebrating and procuseg, or nome of suppl.or.)

No Change' ~t

,,

.

INFORMATION TO SE SUBMITTED ON ADDITIONAL SNEETS
13. FACluTits AND EOUIPMENT. Describe lebermory facilehn and eemme handicg equipment, storege contoeners, sh.eldeg, fvme hoods, we. Espionatory shech ias iaa.or s a =h.d. (Cw -) Y" "* No Change
1d. RADlATION PROTICTION PROGRAM. Descr.be the rodiohen proe chen program includeg conteel moosures. If applicohon co.evs seeied sources, submet look

iesting m.d-es -her. eppi.co ie, nom., reS. .ng, and o-e .f p.rson io pe,ve- i.o= es, and arrong.m.n eer .edormmg .mhei rod on
, so,v-hange " Preliminary Issue of NNEP-20, Radiological.cag, -m.enanc. ond o.r s . so-c..

:ontrol Manual, to "NNEP 20,Rev.B. Radiological Control Manual.
315. WA5ft Ol5POSAL. If a commercial -osse dispenal service is empieyed, specify nome of company Otherwise, submit detailed decriphon of mchods -h.ch will
|6. vs.d to, d,s.eseg .f ,odioat

st and .s .n.os a . tv,. .nd emov.a a oce .ty in.es.ed.No Ch a n se I
CERTIFICATE (This-item must be completed by opplicont)

14. THE APPUCANT AND ANY OFFICIAL EXECUDNG THIS CERTIFICAft ON StHALF OF THE APPUCANT NAMED IN ITEM 1, CERTIFY THAT THIS APPUCADON 15
PREPARfD IN CONPORMITY WITH TTTLE ID, CODE OF FEDERAL,REGULADONS. PART 30, AND THAT ALL INFORMADON CONTAINED HERflN, INCLUDING ANY
ShPPLEMENT5 ATTACHED HERETO,15 TRut ANEL CORRECT TO THE SE57 OFOUR KNOWLEDGE AND BEUfP.

w * - = , . . .

' .
_' New Yo,rk Ship uilding4 Corporation |

?
~

u ,. .
. . > . c A.pi*t - i W [.,pJuly 15,1964 ]

.

?.J,

' 9.iA^ cl .a.r56h'
g/ z,, 7,, ; .7-,

/
J Execut ve Vice Pregd. dent',

.4/ ritio s cerhfy g one /
~

WARNING.-18 U. 5. C., $ection 1001, Act of June 25,194 8, 42 Stat. 7d9; makes d o enminal oNense to make o -difvily false statement or
representohon to any department or ogency of the United 5soies os to any maner within its ivrisdichon. |

!
* u s eovse==se, eeiamne optics . een o.useu '

_
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NEW YORK SHIPBUILDING CORPORATION

NAVAL NUCLEAR ENGINEERING PROCEDURE

NNEP 20 R EV . B

TITLE: Radiological Control }mnual

APPLICABLE TO:
CONTRACT SHIP CONTRACT SHIP

SS(N)603 SS(N)647534 541Nuclear Submarine Nuclear Submarine
SS(N)604535 Nuclear Submarine
SS(N)612539 Nuclear Submarine

PREPARED BY: R. H, Nichols CHECKED BY: R. W. Heward
,

CONCURRENCE:
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Date
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Date
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Date
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CUNCURhENCE APPh ML
bbTHODS (UALITY VICE Pacs. TECE- VALID-

REV. PREPAkED CHEChED & l.AT'LS COI;Th0L I AVAL NUCL, Pr.ESIDEUT MICAL ATION .

iMi BY (3 _SUPV. kGR. PU'i!Eh T9h CONC. S.O.S.j
A NAl48b iM/dMM 8## b/LNf fM'WltN.A. cg$t /

- v v - v

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
section 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, 6.) Added new section 3.6.7, renumbered subsequent sections,
7.) Added section 3.6.12, 8.) Revised section 7.6.6 to include swiping
of alpha sources once every three months, 9.) Revised section 10 3.e,
changed " twelve (12)one hour lectures" to "five (5) two hour lectures",
10.) Revised section 10.'6.1, deleted college requirement, referenced
NNEP 20-3, 11.) Deleted section 10.6.2, information now contained in
NNEP 20-3, 12) Revised section 11.4.1, added details on film badge is-
sue, clarified use of Radiation Uork Permit, 13.) Revised section
11.4.2.10, film badges to be worn underneath Grade "A" and anti-con-
tamination clothing, 14) 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 14.1, Index of Forms and Sign.S 17.) Revised Decartment 22 Form
RC-4, 18.) Added Department 22 Forms RC-16, through RC-25 19.) Added
sample Individual and Supervisor Certification Cards 20.) Added Ref-
erences 15.11, 15 12. .

t . -

# ' '
_ . -

. S_ /

DESCRIPTION:

1) 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 general loca-
tion of film badge 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
mc/hr to be consistent with actual practice; 6)* Revised Sec. 10.2,
Program I, "Dasi, Course in Radiation Safety & Control" from 6 (1)
hour lectures to - (l$) hr. lectures; 7)* Revised Sec. 10.3, Program
II, " Comprehensive Course in Radiation Safety & Controls" for super-
visors, Naval Nuclear Test Group Personnel and other personnel
selected by D/4, from 5 (2) hour lectures to 2 (2) hour lectures;
8)* Revised Sec. 11.4.2.5 to require that film badges be worn by all
persons who are likely to receive a dose in excess of 25 mrem /7 con-
secutive days.

Changes 6, 7 & S were previously distributed to holders of the*

Radiol ogical Control Manual by ';YS Ltr. 4 07-63 dated 1 March
lo63.

NNEP 20 REV. P Sheet la of 77

__



/

. - -

_ . . .
-.

--
-

ITEW YORK SHIPEUILDIN3 CORPORA: TION

CAMDEN, NEW JERSEY

", "'! 11 Q .T 1.9. E

v. .:
SUBJECT: Naval Nuclear Engineering Procedure No.;20,

"Radiolo(fical Control Manual".
Y., j -

'

-), r : . .

This manual provides the strict controls necessary whenever
radiation from nuclear sources is involved 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.

Deviations'from the manual require written authority from
Department 4; such deviations must be recorded and serially
numbered. 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 i

changes at the time they are made.

-

E. L. Teale
,

President.
,

"

July 31, 1962

NMEP - 20
REY. - B. _, Sheet 2 of 77 Sheets
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1 hCOPE

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.

,,

2 GENERAL INFOR)MTION
-

2.1 The use of nuclear power for ship propulsion requires consideratkn
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 reauired to
accomplish necessary work.

2.2 IIazard 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.

2.3 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 quantity of radiation of
any type that will produce the equivalent biological
effect in a man as that resulting from the absorption

;
of 100 ergs of x-rays or gamma ray.s per gram of body
tissue. = Rad x RBE. (1000 mrea = 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-
tor used to correlate a fixed amount of physical damage
to radiation of various types and energies.

1
mv

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 83 ergs of energy in a
gram of air.

Reg - (roentgen equivalent physical) - a unit of radiation,
from edther 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. Table II provides
a useful guide for converting RAD to REM. (defines the RBE for
various types of radiation).

TABLE I EFFECTS OF SINGLE WHOLE-BODY DOSES

Acute Dose to Whole Body (rem) Probable Effect on Individuals

0-25 No clinically detectable effects.
Possible transient blood changes but no

25-50 other clinically detectable effects.
Nausea and fatigue possible, blood cell

50-100 changes with delayed recovery but no
disability.
Reduced vitality, nausea and fatigue,
depression of nearly all blood elements

100-200 possible (recovery in nearly all cases
within 3 to 6 months).
Same as for 100 to 200 rem, with im-
mediate disability; some deaths possible,

! 200-450 within 2 to 6 weeks. Early medical
! treatment will improve chances of reomen ,

' Fatal to 50 per-cent; high percentage of
450 permanent disability. Early medical

treatment will improve chares of recovery ,

800 or more Patal in almost all cases.

l
.

|

! NNEP 20
REV. B Sheet 5 of 77
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TABLE II Conversation of Rad to Rem

Radiation Rad x RBE = Rem

X-rays, gamma rays and beta
particles 1 1 1

Thermal or slow neutrons 1 3 3

Fast neutrons and protons 1 10 10

Aloha carticles 1 20 20

2.5 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
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2.5.1 External

Whole body and critical organs (Section 5.2.1)
5 rem / year

-

3 rem / quarter

100 mrem / week (administrative limit
at NYS)

Skin of the whole body (Section 5.2.2)*

30 rem / year 2 For low penetrating
- radiation; betas and

10 rem /auarter $_ low eneray cammas.
_

Extremities (Section 5.2.2)
75 rem / year

- ..

25 rem /auarter

Emergency Exposure (Section 5.3)
^

25 rem once a lifetime

2.5.2 Surface Contamination

! Uncontrolled Area (Section 7.5.1)

2Loose p-y - less than 100 nuc/100 cm

2Surface Contamination alpha - less than 50 nue/100 cm

NNEP 20
REV. B Sheet 7 of 77
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Fixed $ $- less that 1 mrem / hour
(intemittant exposure)

'

SurfacejContamination S-if - less than- 0.1 mrem / hour
above background (con-,

tinuous exposure),

alpha - less than 50 ppe/100 cm2

Controlled Contamination Area (Section 7 5 2)

Surface contamination levels exceed limits for uncontrolled
areas but usually less than:

Loose contamination

a $@ - 1000 ppc/100 cm2
alpha - 50 ppe/100 cm2

'

--

253 Airborne + Radioactivity (Section 6)

Activity from reactor operation. Respiratory Equipment
#

7 T9 Less than 1 x 10-9 pc/ml Tone,

i v c.
kIp g' 1 x 10-9 pc/ml to 1 x 10-7 pc/ml Respirators

o
$s greater than 1 x 10-7 pc/ml Air Supply Respirators

Activity n.qn from reactor operation-
-- t.r.

| Use 1/10 limits of U.S. Dept. ,

of Commerce, NBS Handbook 69
,

\

!.
NNEP - 20
REV. - B Sheet 8 of 77 Streets
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2.6 Radiation Areas - Accessible areas where a maj/hr shall be con-
or portion of the

body could receive a dose greater than 1 mrem
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).

2.7 High Radiation Areas - Accessible areas where a major portion of
the body could receive a dose in excess of 100 mrem /hr shall be
posted and locked. No loitering or bunking or entry by unauthoriz-
ed personnel shall be permitted to such areas. Entry 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). -

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

2.9 Entrance to Controlled Access Areas

2.9.1 The basic criteria which determi'ne=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.i

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

.

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

a. Issue radiological work permits,

b. Conduct the necessary medical examinations,

c. Conduct radiological training,
_

d. Determine the anti-contamination clothing and equip-

| ment requirements, etc.
i

| NNEP 20
| REV. B Sheet 9 of 77
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2.10 RADI0IDGICAL CONTROL ORGANIZATION

Vice President Naval
Nuclear Power ___4,__,1

I

i
f.n.u, ~ . ,

Medical Director.

.

'

.

Reactor Engineering
Line of Responsi'oility

n* Advisory Information-----

Naval Nucl' ear Radiological Control Department.

Department Head
,, -

1 I I*

Lead Lead (_ Lead-
. ,

Monitor Monitor Monitor

h A A

Monitor /s Monitor /s Monitor /s Permanent
Staff

| h A A "-.
.,

,

, .

. ,

Additiortal Personnel
| (4) (4) (t) For Emergencies, High

Monitors Monitors --e . Monitors 1lork Lead Periods.-

(i.e., Department 17
; Inspectors or Depart-
,- ment 4. personnel

,

Trained in Monitor-,

ing Techniques.)'

Y

,

NNEP- 20
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J. RESPONSIBTLITIES

3.1 Navsl Nuclear Power Department (Dept.4) Responsibilities.

The Naval Nuclear Power Department is responsible for:

5.1.1 Conducting periodic audits to insure procedures are adequate
and deficiencies in procedures or practices are corrected.

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

3.1.3, Submitting to BuShips' (Code 1500) each change to this
manual, for information, concurrent with its issuance in

-

the shipyard.

3.1.4 Directing and coordinating all work involving radiation
resulting from nuclear power operation. This includes:

a. Preparing detailed work procedures.

b.
Providing a sufficient number of trained p(Sectionersonnel
for conducting the initial shield survey
4.3.2).

c. Initiating action to secure special facilities.

d. On the site supervision of the actual work through
Dept. 22, as appropriate.

e. Contacting DuShips (Code 1500) as required for the
use of special abrasive materials, (Section 8.4.2.3),
and for disposal or decontamination of reactor plant
components (Section 3.3.1).

.
_

f. Approving of liquid radioactive waste disposal by NYS,

to the Delaware River prior to such disposal (Section
9. 3. 3) .

~

g. Selecting the personnel required to attend the formal
training programs (Section 10).

h. Awarding certification cards to those persons who are
! medically qualified and who have satisfactorily
| completed a prescribed training program.

3.1.5 Preparing the formal reports required by Section 13 and sub-
mitting these reports to the applicable activities.

3.1.6 Informing Departments 22 and 76 of manning estimates for
major radioactive jobs.
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32 ' Naval Nuclear neioloaical Control Derar er.t Resnonsibilitien
'

The Naval Nuclear Radiological Control Department is recponsible
for the following:

3 2.1 Conducting routine monitoring of work areas in which radiation
is an actual or potential hazard to insure personnel safety
and detect contamination of adjacent areas. [ Sections 4 (ex-cept A.3 2), 7 and 8].

3 2.2 Posting Controlled Access Areas with warning signs and label-
ling radioactive materials. (See Section 14 for details of
required signs.)

323 Prescribing the anti-contamination clothing and equipment re-
quirements based on the limits of Sections 6, 7 5 and 12 3
and the surveys conducted in accordance with Section 3 2.1.

324 Maintaining 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 verk, involved with or affecting radioactive 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 ll) .
Changing film packs monthly or as required.

3 2.6 Evaluating 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.

Establishing and maintaining a pocket dosimeter prog) ram.
3 2.7 (Sec-

tion 11 5 and Department 22 Form RC-4 in Section lk .

3 2.8 Collecting, storing and disposing of radioactive waste includ-
ing necessary monitoring and record keeping (Section 9). Pro-
paring and auhmitting te Decertment 4 an annual report of
radioactive waste disposal. This report *shall consist of a
brief description of waste disposal operations including a sum-
mary of the total gallons and total curies of radioactive ef-
fluent discharged to the river fror the shipyard (not including
discharges directly from ships), and a simple map or sketch of
the shipyt d area showing the waste discharge points.

329 Conducting prescribed training programs in accordance uith
Section 10.

3 2.10 Establishing " Stay Time" limitations in Controlled Access tr nc.

3 2.11 Reviewing and concurring in environmental monitoring measuremente
and reports.

NUIP- 20
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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 Maintaining control of all contaminated equipment charged out
to employees.

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 Autho'rizing 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). /

] 3 2.16 Com pleting the radiation work permits, at the conclusion. of
eaca work shift, with the radiation exposure data and provid-
ing the completed forms to the cognizant supervisor.

)[32.17 Notifying the appropriate Department Heads, via Departisnt 4,
of any infraction of the requirements of this manual.

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

33 Medical Denartment (Deoartment 76) Rennonsibilities

331 The Medical Directdr has revieied and approved all radiation
I exposure limits detailed in this manual as standards for the

Naval Nuclear Program at N.Y.S.

| 332 The Medical Department is responsible for the following:
| '

| 3 3 2.1 Acting in an advisory capacity for all Health Physics
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.

~

3323 Providing Department A with a periodic IBM run-off of the
Basic Input Card R-1 (Section 114 5) so that Department
4 may issue certification cards.

3 3 2.4 Providing and processing film badges; maintaining per-
manent records of film badge exposures and 'areparing per-
sonnel exposure records (Section 13) for su3mittal to
the various activities, via ' Department 4.

.
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3.3.2.5 Cr~1uctin3 cnvironerntal cury a fois
'

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

[B] (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 tw'o (2)
control points well away from the location where
these ships are moored.

(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 a summary of the data, a
comparison with previous results and possible explanations
of any trends.

3.3.2.7 Preparing a simple map or sketch of the shipyard area
showing locations 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 3).

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 8.22).

3.4 Deoartmental
_

Each Department IIead is responsible for:

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

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

CD 3.4.3 Providi.~ the Medical Director with a check-off list (in
duplicate) indi'cating the names and badge numbers of the
personnel selected for the required medical examinations.

3.4.4 Noti _fying his pro. duction supervisors of the names of those
persons who are medically cleared or of the need to process
additional personnel for qualification.

3.4.5 Maintaining accurate records indicating those persons within
,

his department who are medically cleared and radiologically
trained.

.
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3.4.6 Maintaining an adequate pool of qualified personnel to prevent
the need for emergency processing of additional personnel.j

3.5 Supervisorts Responsibilities:

3.5.1r Briefing each of his workmen on the.particular job to be ac-
complished in a Controlled Access Area ao that the workmen may
enter, do their jobs and get out in as short a time as possible.

~

3.5.2 Insuring that each of his workmen remains familia'r with and
follows the procedures necessary for tha 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, Secti on 12.5) .

3.5.3 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 "6rk permit), The carbon . copies of each
work permit wil2 fse returned to the supervisor daily so that
subsequent work parmits may be satisfactorily filled out.

3.5.4 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,

3 5.5 Keeping personnel in Controlled Access Areas to a minimum.t

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

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

!

3.5.8 Stopping any operation when Dept. 22 advises that such
operations are radiologically unsafe. ~

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

3.5.10 bhking suf 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)

_

3.5.11 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 exposure limit or
dosimeter reading. (Qection 11.5.1).

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

3.6.1.3 Damage to protective equipment or anti-contamination
clothing.

3.6.1.4 Leaks in primary system.

3.6.1.5 Any spill of radioactive material or suspected radio-
active material.

3.6.1.6 Damage to a radiation shield.

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

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

3.6.2 Keeping daily radiation exposures as low as possible.

3.6.3 FEnimizing 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
your work has caused.

3.6.6 Itaving a thorough understanding of the job and how it is to
be done.

NNEP 20
REV. B Sheet 16 of 77

_-_-_-_____ _ _ _ _ _ _ _ _ _ _



e

A 3.6.7 Obtaining their film badge from the fi-lm 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.

A 3.6.8 Obtaining neutron film badges and dosimeters from Department
22, wearing them as prescribed and assuring their safekeeping.
(See Sections 11.2 and 11.3)

-
..

A 3.6.9 Obtaining required anti-contamination clothing and equipment
before entering a Controlled Access Area. (See Sections 12. 3
and 12.4.3)

A 3.6.10 Having all material, tools, hands, feet and clothing monitored
before leaving a Control Point. (See Section 12.4.3 for des-
cription of Control Point; Section 7.7 for procedure for moni-
toring personnel).

A 3.6.11 Reporting to his supervisor any circumstances where there is
doubt to the correct procedure or to the safety of the
operation.

-

A 3.6.12 Returning dosimeters, anti-contamination clothing and equip-
ment to Department 22 at the conclusion of each working shift.

.
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4. RADI0 LOGICALLY CONTROLLED OPERATIONS & REQUIRED RADIATION SURVEYS

4.1 General

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

4.2 List of Radiologically Controlled Operations

4.2.1 Installation of neutron test sources.
4.2.2 Installation of reactor core.
4.23 Initial fill of reactor with water after core installation.
4.2.4 Initial approach of criticality.

.

4.2.5 Dockside operation of a reactor.
4.2.6 Entry into a reactor compartment at any time after initial.

criticality.
4.2.7 Making any opening into the primary coolant systems after'

initial criticality. Radioactive primary coolant systems
include but are not necessarily limited to the following:
a. Main coolant
b. Coolant pressurizing
c. Coolant purification
d. Coolant charging and valve operating
e. Coolant discharge
f. Coolant pressure relief
g. Coolant sampling
h. Emergency cocling
1. Primary shield
J. Bilge drain These are not considered primary,

l k. Aux sea water coolant systems but may be radio-
1. Sanitary tank actively contaminated.j

4.2.8 Discharge of radioactive fluid from primary coolant systems
4.2.9 Removal from the ship of any item which has been in contact

with primary coolant after initial criticality or has other-
, wis'e been contaminated.
I 4.2.10 An ' operation after initial criticality which' re' duces the

thickness of the primary or secondary shields on makes an
I open.ing in them. ;. ",-

,

4.2.11 Remov'al from the shield tank of any instrument.'or material
after initial criticality.,

| 4.2.12 Any change in level of the primary shield tank or other tank
| r.djacent to the reactor compartment unless the tank is defi-
| nitely known not to be part of the shielding.

'

4.2.13 Work on any contaminated item -

4.2.14 Decontamination ocerations
4.2.15 Waste Disposal op'erations , ' ''

|

|
|
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4.3 Required Radiation Surveys

4.3.1 Radiation surveys ara 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 satis-
factory. The requirements of this survey are prescribed in
T/P 786-5.2, NYS No. S-90-04-002

4.3.3 >Enimum Radiation Survey Requirements.

>Entmum
Situation Survey Frequency

- 4.3.3.1 Reactor Operation

Occupied spaces adjacent to d' Daily
secondary shield. Nf Weekly

Nt For high Ng
Sampling stations (when taking
reactor coolant samples) d' Each Event
Engineering spaces - (particularly' SS Daily
around the sampling stations, in AP
passageways leading to other ,

occupied areas of ship). - When gaseous
not ventilating overboard (near air<

air ejector exhausts). activity
,

Non machinery spaces (particularly SS Weekly
in mensing areas) .

Additional (when abnormal levels W,N,A-P, As apprcpri-
are suspended), gaseous ate to insun

air personnelkiH
activity, not receive
SS. significant

Outside ship when alongside a doses.
pier or another ship P ,N.,,
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>Entmum
Situation Survey Frequency

4.1.1. 2 SMINTENANCE OPERATIONS

Entry to reactor compartment after 4? - d' , Entry
shutdown. Contin.

A-P. SS

All accessible radioactive test SS Every 6
sources. (See Section 7.6.6) Months

B- 3' 2/ Shift
Reactor compartment accessible A-P Daily
after shutdown. SS 2 / Shift

4. 3. 3. 3 CASUALTY OPERATION
,

Loss of primary shield water - 49-3' Each Event
areas adjacent to secondary shield, Ng Each Event

Loss of solid shield - areas x9 -a* Each Event
adjacent to lost shielding. N Each Eventp

High concentration of fission B-31 Each Event
products in primary coolant - A-P Each Event
sampling stations and water SS Each Event
chemistry areas.

4.3.3.4 RADIOACTIVE WORK & SOURCE STORAGE FACILITIES

Radiological control facility /9- d' 2/ Shift
Sub Test Barge A-P When in
Temnorary shop SS Operation

8 -b'
Source Storage Facility Nt Weekly

4 .1.1. 5 CONTROL POINTS & CHANGE AREAS
S - 37 2/ Shift

Physical area. SS 2/ Shift

Personnel M*I At Exit

S-? = Gross Beta-Gamma A-P = Air Particle
Nr = Fast Neutron SS = Surface dwipe
Nt= Thermal Neutron ppc = micro micro curie

NNEP 20
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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.

4.3 3.7 Swipe survey requirements are detailed in Section 7.6.

5. EXTERNAL EXPOSURE LIBETS

5.1 The 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 Bureau 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.

5.2 External Radiation Exposure Limits

5.2.1 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
of certain organs (head, gonads, active bloodforming organs,
lenses of eyes).

Yearly Limit * 5 Rem

* For each year in a person's life over age 18.

| Quarterly Limit 3 Rem
i _

Where calendar quarter is defined as 1 January through
31 3hrch, 1 April through 30 June, 1 July through
30 September, or 1 October through 31 December.

Weekly Limit 100 MREM ( Administcative limit to be applied
at New York Ship).

UNDER NO CIRCUMSTANCES SHALL ANY EMPLOYEE AT N.Y S. , LESS THAN
18 YEARS OF AGE, BE OCCUPATIONALLY EXPOSED TO RADIATION,

l
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5.2.2 Expocut. to the Skin of tho Wholo _ady.

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

5.3 Emergency Exposure to Penetrating Radiation.

An accidental or emergency dose of 25 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 a person =ay accidentally receive
such a dose or where a person may deliberately take such a dose
to save life or to prevent serious property damage. A person ex-
posed 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.

,

5 AIRBORNE RADIOACTIVITY

6.1 Airborne radioactivity may cause both external and internal radia-
tion exposure to personnel. The external exposure being primarily
from the radioactive 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 measurement of internal exposure is difficult
and the biological effects of such internal exposures are not well
known.

6.2 Airborne Radioactivity Limits.

6.2.1 The follx<ing tabulation indicates the respiratory e uipment
required when it is known that the airborne activity is from
reactor operation.

- ..

Level of Airborne Activity Equipment Required

Eg Less than 1 x 10-9 pc/ml None,

O .jl x 10-Y, pc/ml up to 1 x 10-/ uc/ml Respirators
@ R(1 x 10-/ pc/ml or greater Air Supply Respirators
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6.2.2 One tenth the limits of U.S. Department of Commerce, National
Bureau of Standards, Handbook 69, for airborne activity shall
be used when it is known that reactor operation is not causing
the activity.

7. SURFACE CONTAMINATION AND CONTROL
,

7,1 Determination of Surface Contamination Radiation Levels.

7.1.1 Different types of surface 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. (See Section 7.2 for procedure).

7.1.3 Survey meters may be used to determine levels of surface con-
tamination when such contamination is loose and there is a low
background level (Section 7.3), or such contamination is fixed.
(See Section 7.4 for procedure).

'

7.2 Procedure for Taking Swipes.

7.2.1 Swipes (consisting of one dry piece 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 contamination the filter paper should not
be used wet or dipped in a detergent solution as this swipe
would not be representative of the contamination spread by
hands, feet or clothing in contact with the surface being mea-
sured for activity.

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

| 7.2.3 The Department 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 square cm. then the entire surface shall be wiped when'

taking a ; wipe.

7.3 Counting of Swipes.

7.3.1 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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732 An ale rnate etthod for counting ' eta-gamma activity (when an-

appro...nate on the spot determini .on is desired) is to use
the AN/PDR-27 or ecuivalent to measure the radiaticn dose rate
from the swipe. (See EMEP 20-1 for details) This method
shall normally be used only when contamination b vels are very
high. Uhen measuring the swipe the .,E/PDR-27 shall be located

'

in a low background radiation level.

733 To determine the alpha activity of a swipe the AN/PDR-10 cr
equivalent shall be used. Normally alpha surface contamination
for flat surfaces is obtained by simply holding the meter over
the surface to be measured. However, when the surface is

. - irregular or inaccessible to the meter, counting a swipe is
necessary to determine the level of alpha surface contamination.
The details for determining the alpha contamination level of
a swipe shall be the same as the method used for detennining_
alpha activity of reactor coolant. (See Refs.15.8 for details)

7.A Procedure for Measuring Fixed Contamination

., Fixed contamination may be measured with the AN/PDR-27 with closed
' end window for gamma levels, with open window for beta-gamma level.

The AN/PDR-10 or equivalent shall be used for measuring fixed alpha
contamination levels. (See NNEP 20-1 for details)

75 Surface contamination Limits

The radioactive contamination limits which define whether an area
is uncontrolled or controlled are as follows:

751 Uncontrolled Area - An area in which the limits specified
below are not exceeded.

7 5 1.1 Loose surface radioactive contamination limits

/~ Compartment surfaces2Beta-gamma 100 ppc/100 cm
& equipment, per-
sonal clothing,
clean anticontamin-

2Alpha 50 ppe/100 cm ation clothin.~ and
skin.

7.5.1.2 , Fixed surface radioactive contamination limits.
,

er Beta-gamma on surface of equipment and
on clean anti-contamination
clothing, where nersonnel' are 1 mrem /hr.i

| not continuousiv excosed.

Beta-gamma on compartment surfaces,
equipn:ent , personal clothing 0.1 mre.n/hr.
i skin where nersonnel ma r be (above back-

| continuous 1v e:mosed. j;~Dxc2d)
+

Alpha for clothing, skin, equipment
ppc/100 c::.~q0
less tha n

and compartment surfaces,

! NNEP- 20
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752 controlled Contamination Area - is any area in which the limits
specified for an uncontrolled area are exceeded but which
normally do not exceed the limits cpecified below.

7 5 2.1 Loose surface radioactive conteni., tien limits.

Beta-g mr.2 1000 ppc/100 cm2 * Compa rtment surfaces,
and eculpment, anti-
contamination eleth-,

Alpha 50 ppc/100 cm4 * ins which persennel
may touch.

* When these lir.its are exceeded, the areas involved should
be decontaminated as soon as possible to prevent tre
creation of significant levels of airborne radioactive

'contamination.

753 Fixed surface radioactive contamination limits.

The limits on the total radiation doses from fixed contamina-
tion or from the combination of fixed and loose surface con-
tamination are contained in Section 7 5.1. When areas have
average dose rates exceeding 1 mrem /hr. these areas .shall be
posted as radiation areas.

7.6 Frequency of Surveys for Monitoring Surface Contamination

Routine surveys of surface contamination shall be conducted as in-
dicated in Section L.3 3 The following additional surveys shall
be conducted to determine the anti-contamination clothing rec,uire-
ments and to restrict the spread of contamination.

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

7.6.2 Swipes shall be taken during maintenance operations before and
after each decontamination crocedure when detectable looce cur-
face contamination exists. 'At least one swipe /workin." chift
shall be taken for those operations extending beyond one work
shift.

7.6.3 Swipes shall be taken during maintenance on components of stedm
systems if radioactive contamination is suspected as a result
of leak" se of reactor coolant through steam generators.

7.6.4 Swipes shall be taken where reactor coolant leaks have occuroc.

7.6.5 Swipes shall be taken in the vicinity of any operation ' thigh
could possibly spread contamination.

Uk7.6.6 All accessible radioactive test sources, except alpha sources,-
shall be swiped for surface contamination every six months to
check that the sources are not leaking. Accescible alpha
sources shall be swiped for surface contamination every three
months.

'
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7.7 Procedure for Monitoring Personnel Contamination

7.7.1 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 be used for determination of skin contamin-
ation as they may tend to imbed radioactive particles in the
skin.

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

7.7.3 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
1 inch from the body surface and moved slowly /hr.over the body.
The lowest instrument scale (i.e., 0.000.2 mr 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 FEnimize the Spread of Surface Contamination
'

7.8.1 In work with radioactivity, it is of great importance to reduce
the spread of contaminatien, 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-

3 tails the procedures and requirements for wearing anti-contam-
ination clothing).we

7.S.1.1 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.

7.8.1.3 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 re uired to
contain or control a spill.

7.8.1.5 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.

NNEP 20
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7.3.1.6 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.

7.8.1,7 When work is being accomplished 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.

7.8.1.8 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).

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

7.9 Preparation for Work on Installed Radioactive System Components

7.9.1 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.

7.9.2 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).

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

7.9.4 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.

7.9.5 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.

7.9.6 Radioactive systems shall be drained as completely as p)ssible
prior to start of work on them.

7.9.7 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 starting work.

! 7.10 Shop Work on Contaminated Shterial.

NNEP 20
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When uork on contaminated materici must be accomplished in a7.10.1 v

regular shop area, apecial' measures are r'equired to control the~,
' spread of contamination. Department 22 shall be consulted to

assist in developing necessary control measures and must approve
of the measures to be.smployed prior to use.

7.10.2 A Controlled Contamination Area shalf be set up around the
machine or npace to be usod. The minimun. contamination centrol
area':shall consist of floor covering of herculite, a waist-high.

encibsuro of the same material and approp'riate warning signs.
Whero the spread of c .Y.taminstion in of greater concern, (con-

,

tamination levels are higher), a complete enclosure vill be
required with exhaust ventilation. Ventilation systems shall
consist of a prefilter (similar to oil burner filters) plus a
filter that will remove particles as small as 0 3 microns.

7 10 3 Na' chine tools used shall b'e covered with plastic to the maximum
extent possible to minimi:o clean-up problems.

,
.

7.10 4 Entry to, departure from, and work in this area shall be ac-
complished only under Department *22| supervision.

7.10.5 Anti-contamination clot.hing and personal monitoring devices shall
,

be proscribed by Department 22.
"* ,

7.10.6 The machine and area shall be mon'itored and decantaminated if
. necossary prior to, normal use.

.

s

. ~

DECONTAMINATION,
,.

'

,8 .1 Personnel Dec*ontamination Procedures. .

f

8.1.i divi' dual,pganination )e detected on the 'porson of any in-Should co
s.uhen such individuals are leaving a c~ontanicated area

through a ' control point ( see Section 12 4 3 for' .* control point
dotcils) or at any other time perconnel are montmored)j, immedi-
ato action shall be taken to remove the radioact'ive material.
The first step taken normally will be to wipe the aff ected area-
with a clean cloth or Kimwipe. 01can anti-contenination cloth'-
ing shall be issued to cover'the area, and the individual _shall';

|
be directed to a Deconttmination Arca,cuch as the .tadiological

*

C.ontrol F-cility. ,,

8.1.2 Minor contcnination.of the hands or forearms only, may bo
treated by washing and scrubbing the affected parts. Contaminat-
ion found on othe.r areas of the body will require showering uith
repeated scaping and rinsing. The hands should be thoroughly
cashad before dloaning of other areas 7hf'the body is attenptod.
Particular attention thculd be paid to- the hair and fingernails..

*

.
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8.1 3 Dogontaminu.t:n will be under the surv.111ance of a Departnent 22
Mohitor, and will be' continued until contmaination is no longer
indicated when using a properly calibrated,AN/PDR 27J, 10 or 2612M.
In the event that the contaminatien cannot be reduced to such a
level; the Medical Department shall be conitacted for assistance
in the decontamination. ;- * '- *

.. -

8.1 4 Shoul',d: an employee ' a p e r sonal -lothe,s bec~ome" contaminated his
clothe's will be held for decontaminaticn. .(see Section 12.5.3

'

for ad;ditional details).
,

..

i s,q - - <

8.1.5 Additi'onal details for decendaminating personnel with injuries
ar'e' contained in Section 8.2.' 4'

e....
. '...o:- .

'

8.2 Procedures for injured Personnel.
|''

;:
'

8.2.1 Minor injuries - - i.,

'
c .

-

8.2.1.1 For minor injuries resulting in a break of the skin occurring
in any work area where Antiecontanination clothing is requir-
ed, immediate action shall be taken to remove possibly con-
tamination from the wound. The employoo shall notify'the
Department 22 Monitof uho shall monitor the wound, advise the
employee of the extent of contamination, and assist with do-
contamination. A contaninated wound shoulu be washed under an
abundance of flowing tap water, spreading the :ot.d to incurcl
complete we.toring of the entire wound surface. No amount of
later scrubbing replaces early, thoroudh watering as a = cans of
removing radioactive contamination.

,

c
8.2.1.2 As soon as emergency precautions have been taken to assure

propor monitoring and decontam,ination,)~the employoe shall
receive prompt medical trents:nt.

8.2.1 3 If th's nature of the wound- is such that docontamination by
watering is not possible, the wound shall be considered as a
serious injury and action shall be taken. as indicated below.

8.2.2 Serious Injury in Contaminated Areas .,

8.2.2.1 Personnel seriously injurdd and roquiring emergoney modical
care shall be transported by anbulanco to tho. Hospital without
delay for docontamination. If the injury permits, contaminated
outer -lothing should be removed and the. patient enclosed by
a protve:ive cover to provent the spread of radioactive con-
tamination prior to enterin6 the ambulance. If the injury

,

is such that removal of outer contaminated clothing wouldr

! cause.a loss of valuable time or possible further injury to
the patient, the patient should be wrapped in a protective
cover to prevent spread of radioactive contamination.

,
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8.2.2.2 Seriously injtsed 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.

3.3 Material Decontamination

8.3.1 After a water-cooled reactor plant has been operated at power,
components of primary systems will have become radioactive 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 9890.12 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.

8.3.2 Primary plant components being 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 7.5.1.1 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 aca controlled by the Bureau of Ships. If they re-
quire decontamination, it must be done in strict accordance
with the procedures given below. No 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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d.3 4.2 Thr' irea of the component. wher decontamination is nec-
ess ry or desirable'; for.examp.e: "One inch valve , decon.
nozzle-interiors from outer end to four inches back from -
end. Decon. exterior overall."

8343 Special. precautions such as those relating-to electrical
'

components,; unusual materials of construction, application1

of cpecial seals or caps, or other precautions.

8344 All radiation surveys and smear data shall be recorded
by Department 22.

8.4 Material Decontamination Procedures '

8.4.1 Initial Survey ~

! Upon arrival in the decontamination area the item shall bemonitored by Department 22 and the follow,ing information,

recorded.
,

(a) External surface smear activity
(b) Internal surface smear activity
(c) 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.

8.4.2 Materials and Methods

8.4.2.1 Decontamination shall be accomplished in accordance with
; the instructions contained in MIL-STD-711 (Ships). The
! following general information shall not remove the need
i to frequently refer to MIL-STD-711 (Ships) and other in-
'

structions such as MIL-C-19874 during the prepa ration of
decontamination procedures and during deepntamination '

1 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 brushes nthetic sponges, or stainless steel wool (atural or syn-Grade 000 or
; ' finer) may be used. Brushes of~ Synthetic fiber, tampico,

or wire brushes'with corrosion-resistinelers than 0.014 inch as specified in AIE bristles of sizeB-19388 (rotary)
or LIL-B-2797 (hand) may be used. Abrasive materialc may
be used but only when approval from Dept. 4, Naval Nuclear
Power Department is obtained. (See MIL-C-1987L for re -,

strictions on the use of abrasive materials) . These in-
clude silica, alumina, - silicon carbide, pumico, or lava
stone of 150 mesh or smaller particle size.

8.4 3 Solutions-The usual decontamination vill make use of a deter .
gent or a citric acid-EDTA solution-I o decontamination s61u-

| tion shell contain more than 25 p'pm chloride ion. However,
~

acetone may be used in lieu of a detergent.
i
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8.4 3 1 Quality of water to be employed:

Grade 1: Distilled or deionized water of not more than
10 ppm tal colids, with a. chloride content not
greater than 1 ppm and a resistivity not less
than 5C.000 ohm-cm.

Grade 1 water shall be used for the initial
immersicn of components having crevices, Th
an ef fort to fill these crevices with pure-

water and prevent the entrance of the decon-*

taminating solutions. Grade 1 water shall
be used also for final rinses.

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

8.4 3 2 Detergent Solution

This solution c.4all consist of 0.1 to 1 ounce of synthetic
nonionic detergent (Specification MIL-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 preltninary washdown
of a-component to remove loose contamination.

e
8.4 3 3 Citric acid - disodium EDTA aolution - This solution shall

have the composition 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 EDTAC) 1 oz./ gal.
Citric acid (Specification 0-C-366) 1 oz./ gal.
S nthetic nonionic detergent (Specification
M D-16791) 0.1-1 oz./ gal.-

p 1.0-4 5
Temperature 160-200'P
, Normal immersion or scouring time 2-4 hours

(D. Disodium ethylenediaminetetraacetate (Chloride im-
purities should be low enoughsg5?That the chloride
concentration of final solution will be less than-
25 ppm).

GD. Adjust pH of only the initial.) solution with sodium
u
*

hydroxide. (ACS reagent grade .
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8.4.3.3.1 Tho citric acid - disodiut dDTA solution chculd be
applicable to any component without injurious cor-
rosion. Decontamination with this solution shall be
carried out by soaking and scrubbing the component.

8.4.3.3.2 Tests

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

The pH of the citric acid-EDTA solution shall be checked
daily. The chloride content of tank solutions shall 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 Goerations

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

8.4.4.2 Rinse item with Grade 1 water to fill all crevices.

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

8.4.4.4 Rinse with Grade 1 water and make smear surveys.

8.4.4.5 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.

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

3.4.4.7 If t' e cognizant engineer so specifies, the operation
shall be repeated with Citric acid-EDTA Solution.

| S.4.5 Reports

A report of the decontamination of all primary plant components
j shall be forwarded to Naval Nuclear Power Dept, by Department

22 The report shall contain the following information: Identi-
; fication of the component, initial contamination levels, con-

tamination levels after each cycle of the decontamination pro-
cess, and the process used.
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* 8.5 D7centaM nati of Shiobonrd Areas and E 'iocetivo Work Fr5111 ting.
'

8 5.1 When: shipboard or shipyard areas become contaminated, it will |
be necessary to take prompt corrective mensures. Since the
hazard to personnel and the cost to the shipyard increases in I

proportion to the size of the area involved, every.' effort should
be nape to prevent the spread of contamination. The.affected !
area Jshould be roped off or entry otherwise prevented and-

de'co#tamination begun as soon as possible. In semes cases the
_ _ area-may be covered or wrapped with a pladtio film to prevent

agu4a'4 7 f contamination. Although dependent on the . type .of '- -

decontamination processes, work in nearby areas is not neces . . "
.

sarily precluded.

Metho! - asmoval of radioactivity will almost always de aceoal8.5 2- d
plished by' scrubbing and wiping with appropriate cleaning solut-
ions.- Wiping and brushing should be from the outer part of the-
area toward the inner. The final wipe should be a si&gle wipe
with a previously-unused cloth.

8.5 3 solutions

For most ' surfaces which are to be decontaminated, NAVSHIPS.
250-3142-1, " Handbook of Cleaning PracticerM gives accepta$tte c[
cleaning methods for varicus kinds of surfaces. For most

;surfaces a. water solution of one ounce per gallon of non-ionio
detergent (MIL-D-16791) is suitable and harmless. Rusty,' rough,
por'ous. and many painted surfaces may prove very difficult to
completely decontaminate. In these cases, special measures may

'
be rdquired.

'

8.6 Decontamination of Toole and Eculpment

8.6.'1 Tools and equipment requiring decontonination can ordinarily be |
decontaminated by the same methods useful in cleaning these
tools. The materials and methods of Section 8 4 2 may be used.
In particular, grease removal using.tri-sodium phosphate or
sodium metaatlicate, 6-12 ounces per gallen of hot water wi13c . .
be gdnerally useful. Avoic excessive contact with.the skin'.'' ~

. . .

and particularly splashing in the eyes. Use f ace shield, an!d '
f'or protecting hands use rubber gioves. Electrical equipment

| enn best be cleaned, when. approved by the cognizant engineer;
using non-ionic detergent, one ounce per gallon of water,
followed b~ a thoroughirinsing in pure water and drying.-

,

9. RADI0 ACTIVE WASTE
1

91 General
*

,

|
9.1.1 This section provides instructions for the treatment and proces-'

sing of those radioactive wastes under the centrol of.th.e
shipyard which will result from the operation, repair, or
maintenancs of naval' nuclear propulsion plants.

,

I
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9.1.1 (continus .) *

Radioactive wastes are defined as those unwanted or unusablesolids and liquids, which contain radioactivity, or have become
radioactive.

9 .1. 2.. Department 32 is responsible for the collection, packaging,storage, and 31sposal of radioactive waste. >-

9.2 .Sclid Radioactive Waste - '
. ..

. . . . a492 1, Definition .'.

Solids will?te considered to be radioactive tif they show a
contaminatidn. level in excess of the limits of Section 7 5.1.

.

.9.2.2 General
'

' Solid radioachive wastes w'111 consist mainly of:
9.2.2.1. Primady plant components and piping.

9.2.2 7 Contaminated tools and aculp=ent for which the replacement
cost is less than the cost of decontamination.

942.2 7 Spare components and repair parts - for disposal and
processing of such items reference shall be made to
BuShips Instruction 9890.12.

9 2.2 4 Various wrappings and coverings which have become con-
taminated.

9 2.2 5 Rags, brushes, etc. , which have beceme contaminated
during decontamination and cleaning. operations.

9.2 3 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 packaging
a rea . If water may be present in wet items so that dripping.

is poscible, the items must, in addition, be enclosed in a
water-tight metal container.

9 2.4 Packacing of Solid Radioactive Waste

9241 Solid wastes shall be packaged in fifty-five gallon metal
drums provided with lids, locking rings and gaskets or
other containers approved by Dept. 22 and the Naval Nuc-
lear Power Decartment. These containers shall be markedprior to filling, with labels indicating that the contercs
are radioactive. Items packed may be damp but should be
free of appreciable liquid water. After filling, the
lida 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- 20
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9.2.4.1 ( r' stinusd)
'

(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. Bhil, Air, Rail or 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.

9.2.5 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 Deparbnent.

9.2.5.2 Packaged radioactive 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 Denart-
ment and approved by Department 22 This resin is the most radis
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 arise 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.

_

9.3 Liquid Radioactive 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 tessel, i.e., ship is in dry dock or activity
levels exceed the limits of Reference 15.2
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Dir' t overboard discharga of - imary coolant water into( Con'tinusd)
- the solaware River, due to heat op of the reactor plant

is the responsibility of the ship's crew; & will be ac-
complished in accordance with Reference 15 2.

9 3 1.2 During a radioactive resin collection operation.

9313 During decontamination operations. 'All radioactive liquid
wastes must be collected and analyzed prior to disposal.

932 collection

Liquid wastes shall be collected in soecially-designated
storage tanks. All attachments and fittings shall be in first
c. lass , leak-tight condition. A means shall be provided for
' determining the liquid level in the tank. The tank shall be
marked to show that it is for radioactiv,e liquid collection
and it shall be used for no other purpose. Whenever possible,
' wastes of high and low activity shall be kept separate to
simplify disposal procedures.

933 Discosal

Radioanalysis of liquid waste is the responsibility of Dept.
22. Liquid radioactive waste will be disposed of to a com-
mercial AEC licensed disposal activity or will be discharged
into the Delaware River. Under no circumstances will liould
radioactive waste be discharzed into the Delaware River by
NYSC without prior accroval of the Naval Nuclear Power Decart-
ment and the Medical Director, NYSC shall meet the require-
ments of the New Jersey Radiation Protection Code, Chapt. 1,
Sections 7.2, 7 3, 7 5, & 13 wh M ctharging radioactive
liquid waste to the Delaware River.

94 Procedure for Receivinc. Transferrinc. Shineine of Radioactive
Material.

9 4.1 This section 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 te -prevent the un-
controlled spread of radioactivity to areas where it might
affect the public.

9 4.2 Records required for radioactive 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.
(c) 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 authon-

*
ization.

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

NNEP- 20
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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

NYS,

(a) Description of material.
(b) Time and date, movement was begun , completed .

(c) M vement took place from too
.

(d) Movement accomplished by (i.e., truck, rail).
(e) Movement controlled by (Department 22).,

(f) Level of activity of item being moved
measured 211" 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 waste in accordance with Sections 8.6 or
9.2). "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 ?hterial from a Shio

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.

9.4.4.2 All material which is removed from a radioactive contamin-
ated area will be monitored and assumed to be contaminated.
It will be wrapped in polyethylene and labeled by a Depart-
ment 22 Monitor. (See Section 14 & 9.4.3 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 directed by Department 22 under the cognizance of the

| Naval Nuclear Power Department. -

| 9.4.4.4 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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9.4.4.7 Incidental contamination of Ship 2 s surfaces shall be cleaned
as necessary.

9.4.5 Transportation of Radioactive ?hterial

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.

9.4.6 Procedures for Shipping Radioactive' Shterials

9.4.6.1 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. 2211

9.4.7.1 Low-level radioactive materials such as samples of reactor
coolant for labccatory analysis may be shipped by U.S.
Phil.

9.4.7.2 Records shall be maintained in r.ccordance with Section'

9.4.2 above.
..

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

a. Radioactive materials (liquid, solid, or gaseous) should
be packaged in strong, tight containers and marked

, " Radioactive Material - Gamma Radiation at Surface of
j Parcel less than 10 FE111 roentgens for 24 hours - No
- Significant Alpha, Beta or Neutron Radiation." This

radiation limit should be met,
t

b. The package should contain not more than 100 pc of
radium, or polonium; or 135 pc of strontium 89, stron-
;1um 90, or barium 140; or 1350 pc of any other radio-
active substance,

c. The package should not leak radioactive materia 1s 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 absorbi

the entire liquid contents.

9.4.8 Shipment by Air, Rail, or Truck.
,

I NNEP 20
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9.4.8.1 Radioactive materials being shipped by rail, or truck should
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 meeting the following requirements
may be shipped by air, rail, or truck.

9.4.8.4 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 Of containers are
described in Code of Federal Regulations Title 49, Part
78. Section 9.4.7.3C for packaging liquids applies).

10 TRAINING

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.

hh) 10.2 Program I

Basic Course in Radiation Safety and Controls - Topics to be pre-
| sented are:
1
' 10.2.1 Fundamentals of Radioactivity and Radiation Hazards (including

discussion of biological effects) .

10.2.2 Introduction of Health Physics (relation of Department 22
1.e., controlling activity for all work involving radioactive
materials),

',9
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10.2.3 Maximuw Permissiblo Exposure Limid. (Externsl and internal
limits, methods for controlling exposure, individuals re-
sponsibility to keep exposure to a minimum) .

10.2.4 Contamination and Contamination Control (Description of loose
and fixed contamination, basic procedures and need to prevent
the spread of contamination, anti-contamination clothing, basic
decontamination procedures).

10.2.5 Personnel Monitoring (proper use of fila badges and dosimeters)
Radiological Control Rules and Regulations.

10.2.6 This course will be presented in the form of two (2) one and
one half (1 ) hour lectures. This course shall be given to
all tradesand personnel who have not had previous training,
or indoctrination in this field.

6 10.3 Proersm 2

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

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

10.3.2 Radiation IIazards and Biological Effects -
(Internal and external ef fects, genetic effects,' rates of
exposure, protection from exposure)

10.3.3 FMximum Pernissible Exposure -
- (External and internal limits, critical and noncritical organ

doses, emergency doses, whole body vs. fractional body dose
lLaits)

10.3.4 Contaminaticn and Contamination Control -
(Types and sources of contaminstion,. anti-contamination cloth-
ing, handling of contaminated material, decontamination pro-
cedures)

10.3.5 Personnel Monitoring -
(Types of monitoring devices, operating principles of monitoring
devices, exposure records and reporting procedures, rules for
wearing personnel monitoring devices)

10.3.6 This co.-se will be presented in the form of two (2) two (2)
hour lectures and shall be given to supervisors, Naval Nucleari

Test Group Personnel, and other 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,

10.4 Program 3 -

Course in Monitoring Techniques
A prerequisite to this course shall be : satisfactory completion
of Program 2
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10 4.1 Portable survey instruments - description and use.

10.4.2 Anti-Contamination clothing - proper use and handling.

10.4 3 Laboratory instrumentation and simple counting procedures.

10.4.4 Field use of monitoring and counting equipment.

10.4.5 This course will be presented to selected personnel 1.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 program, with emphasis on the field use of equip-
ment, will be repeated as necessary to insure that such person-
nel renain completely familiar with monitoring technicues.

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

10.6 NURC Fonitor Qualification and Training

A 10.6.l~ All permanently staffed MNRC monitors must be physically and
mentally capable of handling all health physics duties and must
also be able to effectively handle fundamental aLLebraic ex-
pressions. To insure that each monitor can effec 31W it'm M W
his responsibilities, each monitor shall be trained, as neces-
sary, and must satisfactorily complete the formal qualification
detailed in Reference 15.11.

11. PERSONNEL MONITORING EQUIPMENT

11.11 Film; h dges anddpocket dosimeters are 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. Photographic fila bad es6
(described in Section 11.2) provide means' for legally determining
dosages received since a permanent record is obtained. Pocket
dosineters provide a means of tunediately'(without waiting for
film badges to be developed) determining dogages received and sup-
plement film badges in higher radiation areas.

11.2 Photographic Film Badges v

For administrative purposes at N.Y.S. film: badges are to 'be worn
in any area where the radiation level is above C.5 mr/hr. when anB
individual is expected to receive a dose above .23 mrem /wk., or
as directed by NNRC Department. The film packet normally will be
fitted with a film pack which is sensitive 'to beta gamma radiation.
The beta gamma dose is detennined by developing the film and meas-
uring the' density of the film with a densitometer. When there is
a possibility that personnel will be exposed to neutron radiation,
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*ontinued)
an additional film pack can be placed in the same holder in order
to determine the amount 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.

11 3 Pocket Dosimeters

Dosimeters shall be worn in areas where radiation levels exceed
7 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 fiber
can be seen against the built in scale calibrated in nr. Because
dosimeters will not retain the initial electrical charge for
prolonged periods, dosimeters should be freshly charged one or
two days prior to use.

11.4 Film Badge Details

[5'11.4.1 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 Wearing Rules

Film badras shall never be tampered with or opened. If the
badge is 2nadvertently opened or otherwise damaged, it must
be returned to Dept. 22 immediately. Film badges fitted uith
Beta-gamma film packets shall be worn as follows:

11.4.2.1 By all persons entering any controlled access areas.

11.4.2.2 By all persons handling radioactive materials or engaged
in decontamination operations.
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11.4.2 3 Only by the person to whom it is specifically issued.

11.4.2.4 By all persons in areas where the radiation level is
| B| above 0. 5 mr/hr.

|B| 11.4.2 5 By all persons who are likely to receive a dose in excess
of 25 mrem / 7 consecutivo days.

11.4.2.6 By all persons who will be working within the machinery
spaces or who will frequently enter these spaces.

,

11 4.2.7 By all persons conducting the initial sh'ield surveys..

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

11.4.2.9 By all persons instructed to do so by Department _22.
-

A 11.4.2.10 On the outside of the clothing (except as.noted below)
--

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

(a) the film badges from inadvertently entering a. pri-
mary coolant system

'

(b) possible contamination of the film badge.
- ,

,
'

11.4 3 Visitor's Badres
e ;

11.4 3 1 Visitors to the Shipyard, or others requiring 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 fihn badge issues to thpge persons, advance noti-
fication of their need shouldi ba given to Department 22.'

11 4 4 Film Badge Processing ..y
"

Film badges will routinely be developed and evaluated on a
monthly basis by 00N-RAD. However,vyhen the possibility of
high exposures has existed or neutron film has been-placed
in the badge, film shall be developed as necessary to keep
personnel exposures within the limita detailed in this' manual.-

f' '
,_

p- a

'i; . .a
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11.4 4 (continued)
.I

It is especially important to process neutron film as soon as
possible after a suspected high dose (no later than two weeks)
as the film tracks fade. - - - - -

t

11.4 5 Film Badge Record System
. . . .

11.4 5.1. Ba' sic Data Input Card R-1 .:

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

For non NYS employees the data 'is keypdached manually.
- Navy-personnel cards are keypunched:with 'name, rank,
serial number and date of -birth. Subcontractors and
other, federal employees are keypunched with.name,. job
titlej', social security number, ' company or federal agency

'and' digital code for sorting.
. . .. . . :i. .' :-

11.4 5.2 Laboratory Processing-Card. . ._,,
,

, , . . . .
~

~ These cards become part of the 'lega'1"r'ecord of exposure
and are filed by year and quarter as NYS 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 cardskto NYS 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 detemine"less "thanzor 'more ithari.a given exc
posure in a given period. ;. ' c. -

.

~
,.:

11.4 5 3 Warning cards .- - - - r.

, , .
. c .s v +' , --., -

These. cards are sent when exposure accumulations either
weekly or' quarterly are in excess -of 100 mrem o~r 1250
mrem- (NYS administrative limit) respectively. Th3y'are
diatributed.to Depts. 4, 22 and.76_(visible card rack in.
. film. badge office). The appro~priate action to be taken
shall be indicated as either of the foll|owing: ,
li) Caution - alter work schedule to reduce exposure to.

mrem /wk.

2) Investigate working procedure and outline corrective
measures.

..

_

~
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.11.4 5 3 (Continued)
-

3 Stop all possible exposure by not permitting
employee inside any controlled access area until

'.
; ! at which time his average for a 13 week

-
~

period will be satisfactory.
'

U' on receipt of a warning card Dept. 22 shall in-'

p
vestigate the situation and shall submit a written
r'eport to Department 4.

.

~

11.4 5 4 IBM equivalent of AEC-4 form.
:

[ These cards contain prior total exposure as estimated by..

100FR20 formula or actual exposure.
.

11.4.5 5 Annual report card
.

,- Theap cards indicate the exposure for the year in mil-,

lirems, and contain advice and phrases required by 100FR20.'

- Automatic printout methods produce these cards.

.11$45.6 Tabulator - printer reports.
.:. -

"a These reports printed at a quarter ends, year ends and.
-

contract ends are available for annual reports to ap-
propriate agencies with special copies for subcontractors.

ll.4k6 . Procedure for Lort F1Lm Dadees or- Dosimeters
! If a film badge or dosimeter is last in a Controlled Access

Area, it must be reported to the NNRC' monitor lunediatelv so
H that the person concerned will have a minimum or unknown ex-

posure. If a film badge is lost outside of a Controlled Access
s. Area, report to NNEC on the Test Barge. Do Not 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 person whose badge is lost.
,

11.5 P6cket Dosimeter Details
__.

Ai1151 ' Issue
~

'

Pocket dosimeters shall be issued by Department 22, who will
maintain records of dose on a daily basis. The wearer is ex- '

pected to read the dosimeter at intervals (except under the
condition cited in Section 11,5.2 3) to insure that the dosi-'

'

meter reading does not exceed half scale (100mr).

11.5 2' Wearine Rules
~

. . Dosimeters shall be worn as follows:
,

.
-

#
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11 5 2.1 By all persons in areas khere 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 criticality.

11 5.2 3 Ontbeoutsideofthe. clothing (exceptasnotedbelow)on~

the uppor part of the body. When Grade "A" considerations
or rddioactive contamination considerations require some
form; of coverallg dosimeters shall be worn underneath
these coveralls to prevent:

a) the dosimeters from inadvertently entering a primarycoolant system

b) hossible contamination of the dosimeter

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

11 5 2.4 By allipersons instructed to do so by' Department 22.
12. ANTI CONTAMINATION CLOTHING AND EQUIPMENT

12.1 Purnose

Anti-contamination clothing and equipment serves to protect person-
nel both externally and internally from radioactive 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-radioactive) . Department 22 is
responsible for maintaining anti-contamination clothing and equip-
ment and for specifying recuired wear.

12.2 Tvoes of clothine and eauiement
12.2.1 Anti-contamination clothing.co nsists of the following:

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

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

. (d) Gloves - rubber-

(e) Caps - nylon

(f) Hoods - nylon

(g) Suit - plastic: 2 piece

12.2.2 Protective equipment consists of the following:
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12.2.2 (a) Respirators - half face masks with high efficiency mechan-
ical filters: full face masks with high efficiency mech-
anical filters and air supplied.

~

(b) Breathing apparatus: self-contained with full face mask
and air tank.

12.3 Rules for wearinc anti-contamination clothine and eauioment
12.3.1 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) bhintaining Grade "A" clean conditions during such
operations as described in Section 4.

12.3.2 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

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

12.3.4 Respirators are required in all operations involving airborne
radioactivity levels in excess of 1 x 10-9 c/ml. (See
Section 6 for required types of respirators for different
levels of airbocne 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" .

12.4.2 Personnel who are issued anti-contamination clothing must empty,

| 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
i controlled access area in which work is to be performed.

12.4.3 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 centrolled access areas shall be
throuch the Control Point oniv. A Control 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-

j lene film placed over a simple frame to form walls around the
i area.
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12.5 Controlled Access Areas (Engry and Exit)

12.5.1 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 clothing,

i 12.5.2 Exit - Personnel leaving the controlled access area shall re-
move anti-contamination clothing within the Control Point under
the supervision of a NNRC bbnitor. The normal procedure for
removal of anti-contamination clothing is as follows:

12.5.2.1 Remove rubber gloves, leaving nylon gloves on.

12.5.2,2 Remove head cover.

12.5.2.3 Remove coveralls inside out.

12.5.2.4 Remove one shoe cover (when this has been accomplished care
should be taken not to step onto the deck covering within
the ontrol Point when placing this leg into free access
are

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

12.5.2.6 Remove nylon gloves and place in receptacle.

12.5.2.7 Receptacles (usually 55 gallon drums) shall be provided
for used anti-contamination clothing within the Control
Point.

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

j or return home after he has been checked for contamination and
decontaminated as necessary.t

'

12.6 Launderinc and Precessine of Anti-contamination Clothine

12.6.1 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 NKRC Dept, to a storage and pick-up point.
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12.6.1 '. Neturr^ 1, laundersd, enti-contami tion clothing shall havo |

? ibocpt.olo limits of contaninatio... There shall be no
Vremovable contamination. The fixed beta-geanna activity shall

I not exceed a general reading of 0.2 me7hY with no more than
s'. fgebismall apets up to 1.0 mr/hr. N6> olothing will be

.

, accepted from the laundry service if $tr comes back to New''
.

- Ybrk Ship with a higher radioactivity! thah when it left."
. ,

OClo. thing af ter laundering will be paolltnged in plastic bags
i ind /ttocked in specially designated stors' e areas. Newg
41othing will be kept separate from used clothing.'

.~ p,1 hMj-,,
,

13 REQUIRED'RRPORTS AND RECORDS. - f .|. I ' .-
! C, :'l-

4,.

4'helf' )1owing a6encies require that N.Y.S.Cir,a's an activity which13 1 o
will. bsi engaged in work with, radioactive matacials, submit reporte.

and'. . maintain recordst'

!' ,
i

,

. . .g %,,

Atonio 2nergy Commission I''"~I

Bureau of Snips (Code 1500) d -

,

Bureau of Medicine and Suggsry
New Jersey State Department of Health <

;> . . .

13 2 The categories for which each agency requires'a report /s or f .
record /s are indicated below, along with the applicable sections of
the ap Plate reference which detail the specific report /s or
record a required.

13 3 Atonio Energy Commission Required Reperts and Records (The require -
'

monts of this esotion pertain to those radioactive materials
' owned" by Dept. 22 which are licensed by the ABC. (i.e, Gamma M,' '
neutron and alpha sources used to calibrate D,epartment 22 survey
equipment).'

1331 Forsonnel radiation exposures (section 20 401, Reference 15 5).
,

1.; . 32 Reporta of theft. or lo a a of licensed material (Section 20 402,
Reference 13 5). '-

..

.13 343 Notifica:ica of incidents (ooeurance involving a by-product,
source or special nuclear material possessed by N.Y.5 C. which
has caused or threatens to cause;)overexposures, release of(Section 20 403, Referenceradiososivity, damage'to property

| 15 5 %
.

13 3 4 Reports or overexposures and excessive levels and concentrat-!

ions (writtta rep (ort in addition to requirement of Section13 3 3 abovey) Section 20 405, Reference 15.5).

1343 5 ' Report. to former employees of exposure to radiation (seation
20 404, Reference 15 5). -'

, ,

i ' '1,5 -

,
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13,3.6 Notice to employees of exposure to radiation (Section 20.406,
Reference 15.5).

13.3," Disposal of licensed material (Section 20.301, 20.302, 20.303,
20.304, 20.305, Reference 15 5).

13.1 Dureau of Ships (Code 1500) Required Reports and Records.

13.4.1 Environmental survey and summary of waste disposal (References
15.3 and 15.4).

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

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

13.4.4 Ccpies of reports sent to the Bureau of Medicine and Surgery
(See Section 13 5 below).
NOTE: The reports required by Sections 13.4, shall be sub-

mitted to BuShips (Cede 1500) via Supervisor of Ship-
building, Camden, N,J, by Department 4.

13.5 Bureau of Medicine and Surgery Required Reports and Records (For
Navy personnel, i.e. , SOS, PNROR and Ship's Force during period
that NYS is providing film badges and dosimeters to crew).

13.5.1 Personnel radiation exposures (Article 238, Reference 15.2
end References 15.6 and 15 7).

13.5.2 Overexposures ( Article 424, Reference 15.2 and References
15.6 and 15.7).
NOTE: N.Y.S.C. will provide each activity with the personnel

radiation exposure dat s required fo,r medical records
and formal submittal to BuMed and Surgery and DuShips
(Code 1500) 1.e. , radiation exposure ' data for SOS per-
sonnel will be forwarded to the Supervisor of Ship-
building, Camden, N.J.

-

13.6 New Jersey State Department of Health Required Records and Reports.

13 6,1 Personnel monitoring records - shall be maintained and pre-
served for 10 years after termination of an employees employ-
ment. (Section 9,1 of Reference 15.1).
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1

13 6.2 Records of surveys - All surveys (of an unclassii'ied nature)
aonduct'ed to determine the dose rates to which an ind'ividual .

'

may be exposed shall be maintained and preserved for at least )3

10Hyears. (Section 9.2, of Reference if.(.17,. '

. .n . .

'

| 13.6 3 Roo.ords of radioactive material - The amounts of by-product .L
and special nuolear material (calibration sources licensed '

the AEC) on hand and the amounts of Sudioactive waste
by ('orial produced and on hand must be recorded.mat Such records[

! phall be retained for 2 years after final disposition of the

| ""I$*"181* j ,'
'

,
.,

! 13 6 4 [ Sealed' source testing ~- Alpha sources shalfli be swipe tested
svery 3 months; other radioactiv.e sources'shall be swipei :

tested every 6 months.- Records of testW eball be preserved
. for at least 2 years. . F -

-

.

'
.

136.5'Di$posalofRadioactiveMaterials-Roo'or'ddshallbe. maintained
..

( detailingr 1. osal.! 'C. amount of materia.14the method of disp, form 'f all radioactive.significant isotopes and 4 o '

3'

material disposed of in accordance~with Sections 13 7.2-and
7 3 of Reference 15.1. Similar information relative to radio-
active waste discharged to the Delaware Riv,or (by . Ship's force
during operation of Naval Reactors while on.N.Y.S.C. property) -
in asserdance with Reference 15.2 shall also be recorded.

. . ,

13.6.6 Reports of thef ts and Radiation Incidents Isumediate noti-
theft oe'fiention required by telephone and telegraph of.any'undee such-loss of radioactive material in such qur stities' and

oircumstamos that a substantial radiation contamina' tion
hasard may result. (Section 16.1 of Reference'15 1). .

Lusediate notification required by telephone and telegraph of
any radiation insident which may have caused, or threatens to
causer

(a) Exposure of any. individual to 25*.ress or more of.
',radiation; or -.-

,

(b) Release of radioactive material in concentrations "
(averaged over 24 hrs.1 which exceed 5000 times the

,

limits of Section 7 4, Reference 15.1: or

(c) Loss of one working week or more of the,opergtion of
any facilities affected; or

,

(d) ; Damage to property in eseess of.$100,'000. (Section,
- 16.2.1, Reference 15 1). ~

. .

'

; ,

.

; NNEP- 20 .
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'

REY. n Sheet 3i of

s

-- - - - -, -- _ _ - . _ _ .- _ _ _ _ _ _ .



. . -- _ . _ - .

.

c ,.

13 6.6 {Centinued)
' I kif testion within 24 hours by telephone and telegraph of

any radiation insident which may have gaus.e4 or threatene to
senser !,.

'

.. . t. .
|(a) Esposure of any individual to 5jrenis or more et'

radiation; or
; ,-
' .. q.

. ;..

9,.; ..(b ) Release of radiosotive material k eensentratione''i(averaged-over 24 hre.1 which egeted 500 tim s.the'

,

F, ', ,|,j, limitsofSection75,Refetenef.15'.1: or i;

.;Jo) Less of one day or more of.the pperation of any
.-, . .

.'
'

t

'

[.a facilities affectedI or L;; (.p,.
'

>

'

. '( -d) Damagetopropertyinexcessof'$10h0. (Seetion
.

_

16.2.2. Reference 15 1). ~ ~ .,
a.

,

'

Written reports describing the nature of the.inoident and
estes% of exposure to individuals, levels of radiation and
seneontrations. involved, cause of the la61 dent and corrective
stese taken or planned to assure against reogreente of the
insident must be submitted within 30 days. (Secties 16.2 3,
Referenos 15.1). .

.

*
.

[ . .

.

.

. .

|
'

.
-

,

'
. .

.

.

4:

i -

|
...

i

|

;
.

-
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14. FORSE AND SIGNS

00 14.1 Index of Forms and Signs

Department 22 Form Title Sheet

RC-1 Shipping Tag for Movement of Radioactive 55
Bhterials within N.Y.S.

~

RC-2 Radiation Work Permit for Controlled '56
Access Areas

RC-3 Air Sample Count Log 57
RC-4 Dosimeter Log 58
RC-5 Naval Nuclear Radiological Control Shift 59

Report
RC-6 Survey 3hp - Source Storage Building 60
RC-7 Survey Shp - Test Barge (Rad. Con. Area) 61
RC-8 Survey Map - Test Barge (Chemistry Area) 62
RC-9 Waste Processing / Disposal Log 63
RC-10 Decontamination Operations - Log 64
RC-ll Radioactive Source Log 65
RC-12 Radioactive Source Inventory 66
RC-13 Instrument Calibration Record - Card 67
RC-14 Instrument bhintenance Record - Card . 67
RC-15 Water Sample Count Log 68
RC-16 Survey bhp - Portable Decontamination Shed 69
RC-17 Radiological Control Deficiency Report

- (See Reference'15.12)
RC-18 Request for Deviation to NNEP-20

(See Reference 15.12)
RC-19 Radioactive Shterials Received or Shipped

- Log 70
RC-20 NNRC Special Survey Form 71
RC-21 Survey Map - Radioactive Material Stowage 72

and Decontamination Facility
RC-23 These are classified survey maps of the
RC-23 > Reactor Compartment and Shielded Passage-
RC-24 .vay - they are not included in this
RC-25 aanual,j

l

Sample " Individual Certification Card" 73
Sample " Supervisor Certification Card" 74

Signn and Posters 75,76

,

*
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DATE SERIAL I!O 22RC-1|DATE 22:tC-1
'

.
A-STUR | SERIAL NO B-STI'n

.

DESCRIPTION OF MATERIAL
| DESCRIPTION OF )L\TEltI'AL

TO DE !!OVED: FR0!! }DVED FROM
, TO | TO

RADIATION LEVELS: | RADIATION LEVEL (PACI! AGE)
ITEM g START OF PDVEIIENT

)-

g )DVEMENTPACKAGE C0!!PLETED
I

..

@t,_
NHRC ?DNITOR
MOVEMENT CONTROLLED DY: | NNRC BDNITOR-

NNRC !DNITOR
, |

ElIl | RADIOACTIVE MATERIAL"*

RADIOACTIVE liATERIAL ACCOIINTABILITY
I
'm g

S!:TPPI?!G TAG FOR f DVEMENT OF RADIOACTIVE ?!ATERIALS UITIITN ?!.Y.S.

DEPT, 22 FORM RC-1
.

E!
5 UOTE: Card to be yellow; symbol and letterint, to 1,e magenta.
?>

'

t:1

i
,

u
N

|
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P . TABLE DECONTAMINATION SHEL,
.

TYPE SURVEY DATE '"

INSTRUMENT TIME ;
EPFICIENCY SHIFT *

BACKGROUND MONITOR

i
'
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NEW YORK SHIPBUILDING CORPdRATION
;

RADIOACTIVE MATERIALS RECEIVED OR SHIPPED

Shipped Ractived

Description of Materials

Date & Times

Shipped From / Shipped To

Person Responsible, License or Authorization:

Method of Transportaticn
,

Method of Packaging:
.

Type of Label Affixed:

Dose Rate at surface of Material:

Dose Ra_te at surface of Packages
.

Principle Radioactive Component /s:
No. of Curies:

REMARES:

Date: Signatures
|

|

Dept. 22 Form RC-19
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NNRC SPECIAL SURVEY .OTW.

NOTE: Sketch area with identifying points (Buildings, Ways. etc.)

:

i

.

Type Survey
Date

_

Timo Shift

| Instrument
| Efficiency Background

Monitor
DEPT. 22 FORM RC-20

1
| ','i? _ en
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RADIOACTIVE MATERIAL STOWAGE-
AND DECONTAMINATION FACILITY

.

TYPE SURVEY DATE

INSTRUME!C TIME
'

EFFICIENCY SHIFT
BACKGROUND MONITOR
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NEW YORK SHIP' ILDING C0ftPGt ATION

'

This is to certify that

has passed a special medical examina-
tion, has completed Training Program

and is now qualified for work in,

CONTRULL1:,0 ACCESS AhdAS.

m

Vi W Pres'ident Nava'l Nuclear-

; FROUT

Individual Baananaibilitian

1. Carefully follow all eral and posted lastruettene soneersias red.
telagleal safetF isened Dr the eegalaaet D/22 maatter an duty.

2. Isop daily radiation exposures se low as possale.

3. Ottala M. doelmeters, nati.eastaminatica eletking and
emt from D/2) (these v111be lassed spea presostattaa of an

equipe.e4 work permat) and wearing seek Stems as procerthod.appre

4 M1alaise the spread of eentaminatione

(a) De met anneeeeeartly touch a oestaminated entfaae er handle
oestaalanted equipmaat.

m D.e. .et au- .l.ea.u..,r to.l. er o_r .aer it.- s. .e.e lacast .ith a ted . ,f .

1-14 trau, f.,ra, ru.t.neuut, t. .th.er rfa.e's
ma.1.

(ei
( taet w. ith a e u 1-ted e.rfa.e 3agPLE
.ree t.r a . aer 1t .1.ao or of ea air..

(d) ama -taat via , ras,l.seea.t empt .. re..i,w t. Individual Certification=== er -tat a seu

,

_ . _ .- ._..._ ..I Card
4

~

(
(Black lettering on white4

(e). ,1se. - ta.1 t.d too u or om,eneet. on aper,1 . . Card)enterials euch as polyethylene = gg,g31 directly on a
desk er work surface.

(f). Wrse and seal contaminated tools and equipment ta
pelretartene when sner are ao lomser reautred on the Jet.

f. an.e a thoroust understanding of the job and how it la te be
seeemplished.

6. Maintala good personal hygiene when working La a Controlled
,

j Acesse Area.

| (a). se uttas, ertaktas, or saatad is permitted la a contrened
: Astees Area.
| (b t take no food er be orage inte the area. BACK' ei Kees hands away from face.

1,41 Wash haade ene face before eating, smoking er toilettag.

7. Clean up or Pa.e cleased up any contamination which your vert
; has asund.,

1 l -

1

| f 8. sepert to D/22 the eseursemee of any of the fellerue ff.*1dentse

1 (a) anod, ins the irestfied rad 1.staa espesur< -
< , ee aestaater

(a . . . . an exhaust systee La a Cos*'..t hed c ese 4se.
(ej Dam. 3 preteett.e equipment o' ' ++ se em r t ta6

eleth.ing.
*

lei
ua eo r . in ,,1-ry .r. .ae.-ten . : e ,, nr eu..in .f causasu.) ,

(s'} o"a%'U e.r.alau.s. s.hieu.
NMEP 20>

l in eroaina.aa.r1 ue.o r , wound r.se -teral -, == ent era a ,or...t
Ihd a,.e.e.,, a,3.uua

.

str,.V e B Sheet 73 of 77vner roi . udr. !

de.r.t .r ..er o.e, a a C,o.irouw anos. a,eo.a fit r,o
u.u a. te n. a t- su.e - ta.io u ane a.

le.e1.

Iis do,. n.e.nn s. , ,, e.,e,r,i.., a.,
s tr.o.es e enere ehere,.rau.u.t -t. th. e. reet r.eu.,e or t ne sateer of no e a.

|n.e..,au .te.nai uete, h.aas, feet .a none, e..noralo. o fe e les a a a trol p as.
;

u. n.im ,ar..aset -iieu.,/22 at tt.e end of each wer:ee.ies, au on.e ianasu.a
elethias and equipment to 0 1mg snitt.

h
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IEii YChK SHOl'IL2:G C0hPCPaTIO :
I

| This is to certify that

; has passed a special medical examina-
; tion, has completed Training Program

and is now cualified for work in''

l
,

CONThCLLEL ACCESS .TtEAS.
t

| sGb h tMbC
Vice Cfe'sident - f!1v 1 Pu'elear !

,, r. . . n
C 2 A .\ A

810erviser's e tnonsibilitye

1. Briefing each of your workmen on the particular job to be
accomo11shed in a Controlled Ateess Area so that the workmen
any enter, de their jobs and get out la as short a time as
possible.

2. Insuring that each of your workmen reaalas famillar with and fel.
lows the procedures necessary for the control of radiation
and radioaattre materials as presented in the formal t rainingprograms.

3. Notifying D/22 suffleiently in advance of all operations
requiring radiological control.

4 Making sufficient preparations, under the guidance of D/22, for
work on rad.ioactive systee.sospenents so that work cas progress 3%pL2,.., -wsafely and ithout undue d ay.

s. Area around the ites to be worked shall be covered with
sheet plastle and absorbent paper arrsaged to catch any
sotilage of radioactive water or dirt. Supervisor Certification.

.

b. Where welding, grinding, or may other operation which may
generate quantities of radioactive dust is to be performeds C8Pd

|: vent 11stion to contain the contaatnattoa shall be provided.
Tent 11attom systema shall consist of a pre. filter (siallar

8 to oil burner filters)plus a filter that v111 r emove
particles as small as 0.) sterons.

,

, . . - . . -

I 't'
(Black letterinn; on yellow
Card)

e. Adequate supplies of funnels, buckets, trays, absor.
beat rage or other materials shall be provided for

- satching and eentaining any minor spillage of radio-
active water.

weapping materialsAdequate supplies of polyethylene bags4.
tape, rags, etc., shall oe available aI the place of
work for wrapping contastnated items.

e. When the possibility exists of soillage of a substantial
quantity of es41osetive water. an air or eledtrically

|
operated pump shall be provided with the discharge can.
nested to an adequate collection tank.

t

l f. Madioactive systees shall be drained as completely as
i possible prior to start of work on thee.
! g. Machine tools used shall be covered wittL plastie to the

|
nan 14 sam estent possible to etnisiae clean-up problems.

| 5.. nee. ping e..ayees.,1th any br.a of th. al. out of controu.4
, Aee as Ar.as.

| : BACK,

|
6. Maintaining records of personnel qualified for work in

i Controlled Acesss Steas from information received from your
Department Ifeeds maintaining records of oncesure data from
information received !?oe D/22,on the completed work pers1% for3.

7. Keeping personnel in Controlled Access Areas to a slaisum.

8. Issuing to each ..elovee under your control a work permit
in duplicate for work in a Controlled Access Area.

9. Insaring that employees under your sentret have the requires
sati. contamination elothing and equipment and personnel soni.
toring devices as presertbed and issued by D/22 prior to entering
a controlled Access Area.

10. Notifying D/22 of sli spillages and ine14 eats of possible
i contamination and taxirig emergency action if necessary.
i

|
11. atepping any operstton when D/22 advises thas such operations ' []p gg

are radiologically unsafe. -
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MAGENTA

d[ QAP T10] AUTHO RIZED
O HAZARDj PERSONNEL ONLY

! m tow

CA ,[$'jc7| RADIATION WORK PERMIT
N

REQulRED FOR ENTRYc y 7,g g

CONTAMINATE D CONTAMINATED
| AREA CLOT!41N G

|

|

CONTAMINATED CONTAMINATED
WASTE MATERIAL

NOTER
3

i CONTAN11NATED g- 8PJJ" L8 & LE M R M - M E m
WATER (EXCEPT AS NOTED)

c

9'= =

,
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15. REFERENCES:

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

15.2 NAVSIIIPS 389-0153, Radiological Controls for Naval Nuclear
Propulsion Plants, (CONFIDENTIAL).

15.3 BuShips Letter Ser. 1500G-1436, Dated: 25 May 1961.

15.4 BuShips Letter Ser. 1500G-1494, Dated: 9 November 1961

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

15.6 NAVMED P-1325, Radiological Safety Regulations.

15.7 BUMEDINST 6150.18, Records of Exposure to Ionizing Radiation.

~

15.8 NAVSIIIPS 389-0152, water Chemistry Control for Naval Nuclear,

Propulsion Plants (CONFIDENTIAL).

15.9 NNEP #20-1, Radiological Control Instruments (Calibration,
bhintenance, Operation).

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

A 15.11 NNEP #20-3, Department 22 Monitor (Qualification Procedure).

A 15.12 NNEP #20-5, Procedure for Submitting and Processing Radio-
logical Control Deficiencies and Requests for Deviations to
N.Y.S. NNEP No. 20.

B 15.13 BuShips Letter Ser. 1500G-609, Dated: 9 October 1963.
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