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1.0 TABLE QF CONTENTS

Section Title Rev. Date

1 Table of Contents 1 12/05/93
2 Introduction 1 09/15/93
3 Statement of Policy 1 11/10/93
4 Responsibilities / Organization 1 11/10/93
5 Personnel Training and Certification 1 11/10/93
6 Performance Reviews and Audits 1 09/15/93
7 QA Program for Transportation 1 12/05/93
8 Receipt and Shipping of Radioactive 1 12/05/93

Material

9 10CFR Part 21 Requirements 1 09/15/93
10 Personnel Monitoring 1 12/07/93
11 Radiation Surveys and Postings 1 09/15/93
12 Operating, Locking and Securing 1 09/15/93

Sources

13 Quarterly Inventory and Maintenance 1 09/15/93
4

14 Transportation of Sources 1 09/15/93
15 Leak / Wipe Tests 1 09/15/93
16 Source Changes 1 09/15/93
17 Emergency Instructions 1 12/05/93
18 Abbreviations and Definitions 1 09/15/93
19 Forms 1 09/15/93
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1.0 TABLE .O_F CONTENTS CONTINUED

Annendix Title

A Applicable Federal Regulations
(10CFR Parts 19, 20, 21, 34 and 71)

B Radiation Incidents

C Material License

NOTE: Information contained in the Appendices may
periodically oe updated. Updating of this
information does not constitute a revision to the
program or require a License change.

f.

4

.

O

% m*

Page 1-2

"
_ - . . _. _ _ . _ _ .



.

& &
w w

CSC Industrial Radiography Program Section 2
'

Rev. 1 09/15/93 Title: Introduction

2.0 INTRODUCTION

2.1 This Industrial Radiography Program Manual contains
specific instructions that must be adhered to in order '

to comply with all applicable federal regulations that
govern industrial radiography.

2.2 Each manual will be controlled by a number, identifiable
to a recipient. It is the responsibility of all
manual holders for maintenance and upkeep of the manual.
Any changes made within a section will constitute a
revision for that entire section (see note). Revisions
will be issued by means of a transmittal which is
required to be signed, dated and returned to the sender.

NOTE: Phone numbers, mail stops or addresses of
individuals identified within this program or
information contained in the appendices may
periodically be updated. Updating of this
information does not constitute a revision to that
section or a license change. However, this
updated information shall be controlled by means
of a transmittal.

2.3 All personnel who perform industrial radiography are
. required to become familiar with the contents of this
! manual in order to maintain a safe Industrial-

Radiography Program.

2.4 An annual review of the Industrial Radiation Safety
manual shall be performed by the RSO or his designee.
The review shall consist of verification of content of

'

federal regulations, implementation of the program and ;

principals of ALARA. Any discrepancies shall be
resolved and revisions to the manual shall be made as
needed. '

|
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3.0 STATEMENT OF POLICY

It is the policy of Centerior Service Company to establish,
maintain and implement an Industrial Radiography Program that
complies with the requirements of Title 10 of the Code of Federal
Regulations, Parts 19, 20, 21, 34, and 71.

iThis program describes in detail the specific responsibilities,
duties and authority of all personnel performing radiography.
The Radiation Safety Officer is hereby given the authority and
responsibility for implementation and maintenance of the program.
Each person involved with this program is responsible for
compliance with its contents.

This program has the unconditional endorsement of Management at
Centerior Service Company.

( _ _ _ _ A_ _d_w h_ _ _ _ _ ._ _ _ _ _L__ _t ____________

Frank R. Stead - General Manager
Generation Services Department
Centerior Service Company

'

|
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4.0 RESPONSIBILITIE8/ ORGANIZATION

4.1 Radiation Bafety Officer IEjlOl

The Radiation Safety Officer is assigned the duties of '

maintaining active contro]. of the Industrial Radiography
Program. This individua'. should be a qualified
Radiographer with training in the use of radiographic
equipment utilized by CSC and familiar with all federal
regulations that govern their use.

!

RSO Responsibilities: I

* Serve as CSC liaison officer with the NRC on
industrial radiography licensing matters;

* Maintaining Control of the Radiation Safety Program;

* Develop and maintain up-to-date operating and
emergency instructions;

* Ensure that records are maintained in accordance with
federal regulations; ,

* Assuming control and instituting corrective action in
emergency situations;

* Investigating the cause of incidents and determining
necessary preventive action;

* Conducting audits

NOTE: Some of the above listed duties may be delegated to*

individuals qualified to perforr them at the discretion
of the RSO.

4.2 Assistant B.adiation Safety Officer (Asst. RSO)

The Assistant Radiation Safety Officer is assigned the
duties of assisting the RSO in maintaining the
Industrial Radiography Program, and assuming the duties
of the RSO in his absence should an emergency situation
arise. This individual should be a qualified
radiographer with training in the use of radiographic
equipment utilized by CSC and familiar with all Federal
regulations that govern their use.

4.3 Radiocracher
,

The Radiographer is responsible for the safe use and
control of industrial radiography sources and assigned
equipment, implementing operating and emergency
instructions, performing surveys and completion of
records as required by this manual. . __

Page 4-1
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4.4 Assistant Radiocrapher

The Assistant Radiographer is responsible for the safe .

use and control of industrial radiography sources under
the direct supervision of a Radiographer, using
personnel monitoring equipment and performing assigned
duties as required by this manual.

4.5 ORGANIZATION

Centerior Service Company

+_____________+
General
Manager

+______+______+
1

+______+______+
| Manager |+______+______+

|
+______+_______+
| Supervisor |
+______+_______+

1
+______+_______+

( Radiation
Safety

Officer
+______+_______+

+______.-_______+
Assistant*

Radiation
Safety

Officer
+______+_______+

| |
+______+_______+
| Radiographer |
+______+_______+

1 i

+______+_______+ )
Assistant
Radiographer

+______________+ j

.

|

|

l

!

n _- \
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5.0 Personnel Traininc 1 Certification
5.1 Responsibilities

1. The Radiation Safety Officer (RSO) is responsible for
the administration of the program, and the training
and examination of the Assistant RSO, Radiographers
and Assistant Radiographers.

5.2 Trainina

1. Personnel being considered as a Radiographer or
Assistant Radiographer shall have a minimum of 40
hours of classroom training in the characteristics of
radiation and radiation safety (See Table 5-1).
NOTE: This training may be conducted by CSC or any of

the following nationally recognized vendors:

Amersham corp.
Westinghouse Corp.
Conam Inspection

A. In addition to the above training, those
individuals shall also be trained on the Industrial
Radiography Program with specific emphasis on

( emergency instructions and equipment operation.

2. Personnel being considered as a Radiographer shall
also be trained to applicable federal regulations.

5.3 Experience
4

1. Personnel being considered as an Assistant
Radiographer shall have a minimum of 3 days (24 hours)
of documented on-the-job training.

2. Personnel being considered as a Radiographer shall
have a minimum of twelve weeks (520 hours) documented ,

on-the-job training as a Radiographer's Assistant. '

A. Personnel with sufficient prior experience shall
have a minimum of one week of on-the-job training
with CSC equipment and operating procedures before
assuming the duties of a Radiographer.

.
j

3. Personnel builg considered ter Assistant Radiation
Safety Offique should currently be certified as a
Radiographer. In addition, they must have a minimum ;

*

of 2 years experience using radioactive isotopes. i
i

4. Personnel being considered for Radiation Safety
Officer should currently be certified as a
Radiographer. In addition, they must have a minimum . __

Page 5-1
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of 2 years experience using radioactive isotopes.

5.4 Examinations

1. Personnel being considered as a Assistant Radiographer
shall complete a minimum 25 question examination on
radiation safety (10 questions) ; emergency
instructions and equipment operation (15 questions
open book). '

2. Personnel being considered as a Radiographer shall
complete a minimum 50 question examination on
radiation safety (25 questions); emergency
instructions, egulpment operation, and applicable
Federal regulations (20 questions open book).

3. Personnel being considered for Assistant Radiation
Safety Officer shall complete a minimum 80 question
examination on radiation safety (25 questions); the
industrial radiography
the Materials License, program, U.S. NRC regulations,

and personnel training and
certification practices (55 questions open book).

4. The Radiation Safety Officer shall be appointed by the
General Manager of his Department and approved by the
NRC.

5. The minimum passing score shall be 80%. All missed
questions shall be discussed between the examinee and
Radiation Safety Officer. The RSO may assign
additional training or instruction as necessary to
assure complete understanding of the material.

4

6. In addition to written examinations, Radiographers and
Radiographers Assistants shall perform a practical ,

examination, demonstrating his/her ability to perform
radiography. Practical examinations are also required
for those personnel who are to perform source changes
and/or wipe / leak tests. A passing, grade of 100% is
required on the practical examination.

7. Radiographers and Assistant Radiographers
certifications shall remain valid for a period of
three years. Recertification shall be by examination.

5.5 Annual Trainina

All radiographic personnel shall receive annual training -
in the following as applicable:

* Revisions to the Industrial Radiography Program i
* Revisions to applicable Federal requirements !

* Review of audit findings i

* Review of radiation incidents
, __

|
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5.6 R_ecords

Personnel training records shall be maintained for at
least three years after the individual terminates
employment with the Centerior Service Company.

TABLE 5.1 TRAINING GUIDELINES

Characteristics of Radiation
* Characteristics of Gamma radiation
* Units of radiation dose
* Quantity of radioactivity
* Levels of radiation from licensed materials

Radiation safety

* Hazards of exposure to radiation
* Methods of controlling radiation dose (time,
distance, shielding)

* Use of radiation survey instruments
(operation, calibration, limitations)

* Survey techniques
* Use of personnel monitoring equipment (film

badges, TLD, dosimeters, alarming ratemeters)
( Radiographic Equipment Usace

* Remote handling equipment
* Radiographic exposure devices
* Source changers
* Storage containers
* Locking and securing sources-

* Inspection and Maintenance

Reculations and Instructions
* 10 CFR Parts, 19, 20, 21, 34 and 71 i

* CSC's Industrial Radiography Program Manual
* 49 CFR parts 170-189
* Emergency Instructions
* Wipe / Leak Tests

Fadiography Accidents

* Case Histories
.

.

% %*

:
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6.0 PERFORMANCE REVIEWS AND AUDITS

6.1 Performance Reviews

The RSO is responsible for ensuring that performance
reviews for each Radiographer and Rr iographer's
Assistant are performed at intervals not to exceed three
months. If a performance review for a Radiographer or
Radiographer's Assistant becomes due, and that
individual is not currently performing radiography,
conduct the performance review the next time that person,

engages in radiographic operations.

1. Personnel who conduct the reviews shall be familiar
with and have had prior radiographic experience. The
review shall consist of the following:

* Those areas necessary to assure compliance with
this manual.

* Applicable NRC requirements.
* Observation of actual radiographic operations.

2. Each performance review shall be documented on a
Performance Review Checklist that describes those
areas reviewed.

( 6.2 Audits

The RSO is responsible for assuring that Audits of the
Industrial Radiography Program are performed at
intervals not to exceed twelve months.

*
1. Personnel who perform audits may not have direct

involvement with the program. They do not
necessarily have to have had prior radiographic |
experience.

2. The Audit may consist of any or all area's covered |within this manual, and shall be documented on a '

checklist that describes those areas audited.

6.3 Performance Review corrective Actions
;

1. If in the judgement of the RSO or Asst. RSO a
'

Radiographer or Radiographer's Assistant fails to
demonstrate an adeguate_ understanding of the ,

requirements of this manual they shall be immediately J
disqualified and prohibited from performing

~radiographic operations until they have received
additional training in those deficient areas. ;

|

~ --
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6.4 Audit Corrective Actions

1. Areas of noncompliance with this manual, as
discovered during Audits, shall be brought to the
appropriate level of management attention for
disposition.

2. Areas of noncompliance must be corrected in a timely
manner and corrective actions shall be documented.
Copies of all Audits and corrective actions shall be
distributed to the RSO and Asst. RSO. as a minimum.

3. Audit findings shall be posted in an area frequented
by personnel working under the guidelines of this
program. The audit report shall remain posted, as a '

minimum, for a period of two weeks after corrective
actions have been taken, documented and posted along
with the Audit report.

6.5 Records

The following records shall be maintained for a minimum
of three years:

* Performance Review Checklists
* Audit Checklists

( * Corrective Action Documents

i

.

4

4 hm

t
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7.0 OUALITY ASSURANCE PROGRAM FOR TRANSPORTATION PACKAGING
PER 10CFR71, AS APPLICABLE TQ INDUBTRIAL RADIOGRAPHY

221 Orcanization

The final responsibility for the Quality Assurance
Program for 10CFR71 requirements rests with the
Centerior Service Company. Design and fabrication of
radioactive material shipping packages are not conducted
under this Quality Assurance Program. The Quality
Assurance Program is implemented using the organization
specified in Section 4 of Centerior Service Company's i

Industrial Radiography Program.

The Radiation Safety Officer is responsible for overall
administration of the program, training and
certification, document control and auditing.
The Radiographers are responsible for handling, storing,
shipping, inspection, testing, operating status and
record keeping.

7.2 Ouality Assurance Procram

The management of the Centerior Service Company
( establishes and implements this Quality Assurance

-Program. Training for all QA functions, prior to
engagement in these functions, is required according to
written procedures. QA Program revisions are made
according to written procedures with management
approval. The QA Program ensures that all defined QC
procedures, engineering procedures and specific*

provisions of the package design approval are satisfied.
The QA Program emphasizes control of the characteristics
of the package which are critical to safety.

,l

The Radiation Safety Officer shall assure that all
radioactive material shipping packages are designed and
manufactured under a Quality Assurance Program approved
by the Nuclear Regulatory Commission for all packages j
designed or fabricated after 1 January 1979. This '

requirement can be satisfied by receiving a I

certification to this effect from the manufacturer. I

7.3 pecument Control
.

All documents related to a specific shipping package
will be controlled through the use of written

~ |
j

procedures. All document changes are performed i

according to written procedures approved by management.

- --
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The Radiation Safety Officer shall insure that all QA
functions are conducted in accordance with the latest
applicable changes to these documents.

7.4 Handline, Storace, and Shipping

Procedures concerning the handling, storage and shipping
of packages for certain special form radioactive
material are provided. Shipments will not be made
unless all tests, certifications, acceptances, and final
inspections have been completed. Radiography personnel
shall perform the critical handling, storage and
shipping operations.

Organizations with NRC approved shipping programs (e.g.,
Perry and Davis Besse) may perform shipments for the
Industrial Radiography Program.

7.5 Inspection, Test and Operatinq 8tatus

Inspection, test and operating status of packages for
certain special form radioactive material are indicated
and controlled by written procedures. Status is
indicated by tags, labels, markings or log entries.
Status of nonconforming parts or packages is positively
maintained by written procedures.

Radiography personnel shall perform the regulatory
re9uired inspections and tests in accordance with
written procedures. The Radiation Safety Officer shall
ensure that these functions are performed.

7.6 Audits*

Established schedules of audits of the Quality Assurance
Program shall be performed using written checklists.
Results of audits shall be maintained and reported to
management. Audit reports shall be evaluated and
deficient areas corrected. The audits are dependent on
the safety significance of the activity being audited,
but each activity shall be audited at least once per
year. Audit reports are maintained as part of the
quality assurance records. Members of the audit team
shall have no responsibility in the activity being
audited.

7.7 Ouality Assurance Records ~

Records of package approvals (including references and '
drawings), certificates of compliances, inspections
tests, operating logs, audit results, personnel trakning
and qualifications and records of shipments will be
maintained. Descriptions of equipment and written
procedures shall also be maintained. . --
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7.7 (continued)
The records shall be identifiable, retrievable and
maintained in fireproof cabinets by the Radiation SafetyOfficer.

,

4

.

.

.
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8.0 RECEIPT AND SHIPPING OF RADIOACTIVE MATERIAL

8.1 Receipt of Radioactive Material

Source packages shall be monitored as soon as
practicable after receipt, but no later than three hours
after receipt during normal working hours or three
hours from the beginning of the next working day if
received after normal working hours.

1. Only qualified Radiographers may survey and/or open
packages containing radioactive material.

NOTE: If the radioactive material is received at the
Perry Nuclear Power Plant (License No. NPF-58),
the receipt inspection surveys may be performed by
qualified Radiation Protection Section, Health
Physics Unit personnel in accordance with approved
site procedures. A copy of their inspection
report will be attached to the Radioactive
Material Receipt Inspection Report (Attachment 5).

2. Upon receipt, survey the exterior surface of the
package to assure that radiation levels are not in
excess of 200mR/hr, and that radiation levels are not
in excess of 10mR/hr at a distance of one meter.

k
A. If the radiation survey reveals radiation levels

in excess of allowable limits specified above, the
package shall be segregated, roped off, barricaded
or otherwise stored to preclude unnecessary
exposure above 2mR/hr. The RSO shall be notified
immediately in accordance with the Emergency4

instructions contained in Section 17.

B. If the radioactive material is received at
Perry or Davis Besse, the Plant Health Physicist
shall also be notified if the survey results
exceed the limits prescribed in para. 8.1.2.

3. The package shall also be monitored for radioactive
contamination, either by Health Physics personnel or
by following the guidelines in Section 15.

4. Ensure that the manufacturer has provided proof that
a leak test of the source has been accomplished
within the previous 6 months. Document the leak test
date on the Radioactive Material Receipt Inspection
Report. *

5. Complete and attach a Leak Test Sticker to the
exposure device. Complete the Radioactive Material
Receipt Inspection Report and forward it to the RSO.

- -
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8.2 Shiopinq of Radioactive gaterial - General

1. The radiographer is responsible for assuring that
radioactive material is packaged and labeled in
accordance with the applicable federal regulations.

2. If the shipping package is to be placed inside a
crate or other outer packaging, the outer packaging
must be strong enough to withstand the normal
conditions of transport and must not reduce the
safety of the package. The shipping package must be
placed within the outer package with sufficient
blocking to prevent shifting during transportation.

3. Each package of radioactive material in excess of 110
pounds must have its gross weight plainly marked on
the outside of the package.

4. Each package of radioactive material shall have a
separate bill of lading and be identified with its
proper shipping name of " Radioactive Material,
Special Form, N.O.B.", or " Radioactive Material,
articles manufactured from depleted uranium" as
identified below.

5. Complete a Radioactive Material Shipping Record for
( each package of radioactive material as described

below. Distribute as follows:

* A copy placed in the shipping container.

* Two copies attached to the bill of lading or Air Bill -

4

* A copy forwarded to the Radiation Safety Officer.

* A copy in the radiation safety file for that source.

8.3 Preparation - General All Packages

1. When radiographic exposure devices or source
changer's are prepared for shipping, acsure that the
source is 1D the properly stored position or that the
device gr chancer is empty. Prepare for shipment as
follows:

* Exposure Device - ensure,that the shipping plug is
securely in place and seal wired, and that the
device is locked.

.

* Source Changer - ensure that the source hold down
cover is properly bolted, locked and seal wired.

2. Each package shall have the exterior surface marked
or labeled in accordance with the following: . __

Page 8-2
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8.3.2.A. Measure the radiation level at one meter from all
exterior surfaces of the outer package to assure
that the radiation level is less than 10mR/hr.
This is the transport index.

B. Select the proper shipping labels according to the
radiation levels at the surface and at one meter
and from the surface, as shown in Figure 8-1.

NOTE: The radiation level may not exceed 200mR/hr
at any point on the external surface of the
package and the transport index may not
exceed 10.

C. Enter the name of the radioactive isotope, the
activity and the transport index in the blank
spaces of two shipping labels using a durable,
weather resistant marker.

j D. Remove or cover all of the old shipping labels
from the shipping container. Apply the properly
completed shipping labels to two opposite sides of
the outer package. Do not cover permanent labels
on source changers or projectors.

E. Any outer packaging, if used, shall be marked with
i

j the following statement: '

"Inside package complies with prescribed
specifications".

F. In addition, the outer packaging shall be marked
H with the NRC Certificate of Compliance number of

the inner package, (e.g. , USA /9 006/B (U) , Type B).

G. Perform a wipe test in accordance with Section 13,
to assure that the levels of removable radioactive I

| contamination on the outside surface of the outer'

package do not exceed 0.0001 microcurie (2200 dpm) i

per square centimeter.

8.4 Preparation - Specific

Prepare the package for shipment in accordance with the
specific package type as outlined below.

1. Exposure Device /Bervice' Changer - Uranium Shielded
container with Radioactive Material

,

A. The device should be marked with the proper
shipping name, e.g., Radioactive Material, Special
Form, N.O.S., UN2974.

. --
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i

8.4.1.B. Complete the Radioactive Material Shipping Record !
(Attachment 7) including: j

* Proper shipping name (e.g., Radioactive Material,
Special Form, N.O.S., UN2974)

,

5

* Name of the radionuclide (e.g., Iridium-192) |

* Activity of source (in curies)

* category of label (e.g., Radioactive Yellow II)
.

* USNRC identification number (as shown on the |
devices label) >

* Transport Index !

* Type B identification number (if required)
.:

* Shipper's certification stating:
]

"I hereby certify that the contents of this '

consignment are fully and accurately described above .;by proper shipping name and are classified, packed, i
marked and labeled, and are in proper condition for ;

carriage by air according to national. governmental *

1 regulations".
i

Due to the depleted uranium used as shielding, !
a notice must also be enclosed in.or on the package,
included with the packing list, or otherwise

,
'

forwarded with the package. This notice must include i1 the'name.of the consignorior consignee and the ;
following statement:

.

'

1
"This package conforms to the conditions and ;
limitations specified in 49 CFR 173.424 for '!

radioactive material, excepted package - articles
manufactured from depleted uranium, UN2910". ;

8.4.2. Exposure Device / Source chancer - Empty Uranium
shielded containers

i

A. For shipment of an empty exposure device / source i

changer, assure that there is no source in the !
container. ..

B. Assure that the levels of removable radioactive
contamination on the outside surface of the outer * .

package do not exceed 0.0001 microcurie per 100 l
square centimeters, i

:
If the radiation level is below 0.5mR IC. point on the surface, and there is no/hr at anymeasurable . __

'

'|
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radiation level at 1 meter from the container,
radioactive shipping labels shown in Figure 8-1

)are not required. The package is to be shipped as !
Radioactive Material, LSA low specific activity), jSpecial requirements define (d in 49CFR apply,

(
contact the RSO for guidance. I

8.4.2.D. Mark the outside of the package with the proper
shipping name (Radioactive material, articles i

manufactured from depleted uranium, UN2910). Mark I
the outside of the package:

" Exempt from specification packaging, shipping
paper and certification, marking and labeling and
exempt from the requirements of Parts 171-178 per
49 CFR 173.421-1 and 49 CFR 173.424."

Additionally, included with the packing list,
E. a notice must be enclosed in or on

the package, or
otherwise forwarded with the package. This notice

i must include the name of the consignor or
consignee and the statement:

"This package conforms to the conditions and
limitations specified in 49 CFR 173.424 for
radioactive material, excepted package - articles;

j ( manufactured from depleted uranium, UN2910".

F. If the surface radiation level exceeds 0.5mR/hr,
or if there is a measurable radiation level at one
meter from the surface, use the criteria of Figure
8-1 to determine the proper shipping labels to be
applied to the package.'

1. Mark the outside of the package with the proper
shipping name and identification number (e.g.,
Radioactive material, Special Form, N.O.S.,
UN2974).

3

|2. Properly complete the Radioactive Material !
Shipping Record including: '

* Proper shipping name and identification number,
(e.g., Radioactive Material, Special Form,

,

N.O.S., UN2974) |
~

* Name of the radionuclide (Uranium-238)
* Physical and chemical form (Solid Metal)

~

* Activity (5 millicuries)

* Category of label applied (e.g., Radioactive
Yellow II) |- --
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* Transport Index

* USNRC identification number (as shown on tha
devices label)

* Sign the Shipper's Certification, stating:

"I hereby certify that the contents of this
consignment are fully and accurately described
above by proper shipping z,ame and are classified,
packed, marked and labele'.1, and are in proper
condition for carriage by air according to
national governmental 7.egulations".

8.5 Air Shipment

For air shipments the package must be labeled " Cargo.

Aircraft only" and the shipping papers must state "This
Shipment Is Within The Limitations Prescribed for Cargo
Aircraft only".

8.6 Records

The following records shall be maintained for a minimum
of three years.

(( * Radioactive Material Receipt Inspection Report.
* Radioactive Material Shipping Record.

Fiqure 8-1
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9.0 10_ ,QR PART.21 REOUIREMENTSR

221 Responsibility

It is the responsibility of all personnel involved with
industrial radiography to identify any safety hazards or
conditions adverse to quality which represent:
* A noncompliance with the Atomic Energy Act of 1954, as

amended, or any applicable rule, regulation, order, or
license of the NRC relating to substantial safety
hazards; or

* A defect in a basic component supplied to the licensee
which could create a substantial safety hazard or a
failure in the operation of the component.

9.2 Identification

Any person who has concerns about such matters are
encouraged to first identify them to their immediate
supervisor and/or the RSO or Asst. RSO. If the concerns
are not acted upon or resolved, then the individual
should contact the responsible CSC Executive. Names
and telephone extensions of the RSO and Asst. RSO

( are listed in Figure 9-1.

If a satisfactory resolution to the concern has not been
provided by the individuals above, then it may be
referred directly to the NRC in accordance with NRC Form
3, Notice t2 Workers (see Figure 9-2), which provides
directions for such a contact.

9.3 Notification

When the condition is identified as a reportable
condition or a potentially reportable condition pursuant
to 10CFR21, then the RSO or designee shall notify the i

Principal Inspector or his alternate at the applicable |

U.S. NRC regional office within 24 hours. This
notification shall be documented and copies distributed
to management and all individuals involved.

]
9.4 Reportina

|
i

A written report shall be prepared, outlining the I
information listed below and filed with the NRC |office (s) in accordance with 10CFR21 no later than 30 - '

days after notification to the NRC regional office. As
a minimum this report shall consist of the following;

Identification of the activity or basic component*
, __
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supplied which fails to comply or contains a defect.

Identification of the firm supplying the basic*

component which fails to comply or contains a defect.

* The nature of the defect or failure to comply and the
safety hazard which is created or could be created by
such defect or failure to comply.

* In the case of the basic component which contains a
defect or fails to comply, the number and location of
all such components.

* The corrective action which has been, is being, or
will be taken; the name of the individual or
organization responsible for the action; and the
length of time that has been or will be taken tu
complete the action.

* Any advice related to the defect or failure to comply
about the facility, activity or basic component that
has been, is being, or will be given to other
purchasers or licensees.

If all the required information is not available, an
interim report shall be filed to meet the 30 day,

( reporting requirement. The interim report shall provide
a description of the problem, measures being taken,
planned corrective action and establish the scheduled
date for submittal of the final report.

9.5 Postinas
e

The following documents shall be posted where
radiographic exposure devices are stored and where
radiographic operations are frequented.

* NRC Form 3 " Notice M Workers"
l

* Section 206 of the Energy Reorganization Act of 1974
i

* List of responsible CSC employees (with a reference as |

to where copies of this procedure and 10CFR21 may be
viewed or obtained)

I
.

I

'

i

|
4

1

s m~
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FIGURE 9-1, RESPONSIBLE CSC EMPLOYEES

|

....................................................................................................

NOTICE
IN CASE OF AN EMERGENCY OR ACCIDENT INVOLVING

THIS VEHICLE OR RADIOACTIVE MATERIAL STORAGE AREA |
,,

;
.................................................................................................... ;

NOTIFY:

CENTERIOR SERVICE COMPANY
NONDESTRUCTIVE EIAMINATION

PERRY NUCLEAR POWER PLANT
10 CENTER RD.

PERRY, OHIO 44081

EASTERN OHIO
Call: 216-259-1000

216-622-9800
800-686-2345

Ask for Perry extension 5402

WESTERN OHIO
I' Call: 419-249-5849
( 800-447-8883 -{

Ask for extension 5849

Evenings, Weekends or Holidays Call:

James Ewing (RSO) - 216-428-2674
4 or
i William Hilkens (A.RSO) - 313-854-1927

(CALL ANY OF THE ABOVE NUMBERS COLLECT Ir NECESSARY)

...........................**..............................................**.......................

The following documents are available for review I

at the above listed address or the mobile laboratory.

10 CFR Part(s) 19, 20, 21, 34, 71*

Secton 206 of the Energy Reorganization Act of 1974*

CSC - Industrial Radiography Program i*

* USNRC License

....................................................................................................

1
-

l
1

1.

;

*
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FIGURE 9-2, NRC FORM 3
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10.0 PERSONNEL EONITORING
|

10.1 General

A. All individuals who perform radiographic operations ;under this program are required to wear personal i

monitoring devices and use survey instruments as
described in this Section.

B. Prior to issuance of personal dosimetry, an
individual's prior exposure history shall be
determined and documented as follows:
1. For determination of current year exposure from

other licensees, the individual to be monitored
must provide an up to date NRC Form 4, signed by
the individual, or a written statement that
includes the names of all facilities which
provided monitoring for occupational exposure to
radiation during the current year and the estimate
of the dose received.

2. An attempt shall be made to obtain the records of
the individual's lifetime cumulative occupational
radiation dose. The individual may provide a
written estimate of the cumulative lifetime dose
or an up to date NRC Form 4 signed by the
individual.

3. The above information should be verified to be
complete and accurate. Verification may be
documented with an NRC From 5 for each listed
monitoring period or an NRC Form 4 countersigned*

by a licensee or current employer.

10.2 Dosimeters and Alarmina Ratemeters

A. Dosimeters and alarming ratemeters are stored in a
locked cabinet, located in an area of low background
radiation.

B. Dosimeters and an alarming ratemeter will be worn
between the waist and neck area, with the dosimeter
adjacent to the TLD. All individuals shall wear a
pocket dosimeter with a range of at least 0 - 200mR
at all times during radi,ographic operations.

C. Prior to beginning radiographic activities, i

dosimeters shall be re-charged and logged on the *

Weekly Dosimeter Log. The alarming ratemeter serial
number and calibration due date must also be logged.

NOTE: A pocket dosimeter shall be considered to be
zeroed when the reading is between 0 - 10mR. , __
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10.2.D. At the beginning of each shift, alarming ratemeters
shall be checked to assure the alarm functions
(sounds) properly.

E. Dosimeters are to be checked at frequent intervals
during radiographic activities so that you are aware
of any exposure received.

F. In the event a dosimeter goes off scale due to
unknown circumstances, secure the source, cease-
radiographic activities and have other individuals
check their dosimetry. Then contact the RSO for
instructions, in accordance with Section 17.

C The alarming ratemeter is calibrated to alarm when in
a radiation area of 500mR/hr. If while performing
radiography an alarming ratemeter alarms, assume the
source is in the exposed position and move to an area
of low radiation.

NOTE: An alarming ratemeter may alarm briefly if the
battery becomes low.

H. If it is determined that the alarm is due to the
source being in the exposed position, immediately
read the dosimeters of all persons working in the

( area, attempt to retract the source to the shielded
position, and treat the incident as an emergency as
described in Section 17.

I. After completion of radiographic activities for the
day or work period, log the final dosimeter reading
and indicated dose on the Weekly Dosimeter Log and*

return the dosimeter and alarming ratemeter to the
storage area.

10.3 Dosimeter and Alarmina Ratemeter Calibration
A. Dosimeters are to be calibrated on an annual basis as

follows:

* Zero the dosimeter on a dosimeter charger, i

* Place dosimeter in the dosimeter calibrator for the
specified time.

^

EXAMPLE: If utilizing a Dosimeter Corporation of I

America Dosimeter Calibrator, Model 3060, place |

dosimeters in the 4 inner holes for 6 hours or in thi
8 outer holes for 24 hours. The dosimeters should ,

'

measure a nominal response of 50mR.

* Remove the dosimeter after the calculated time per !
the calibrator source decay curve and log the j. __

<
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results on the Dosimeter Calibration Log (see
Attachment 2).

* The dosimeter should read i 30% of the true
radiation exposure (Exampin: for a known exposure
of 50mR the dosimeter must be between 35mR and
65mR). Affix a new calibration sticker to the
dosimeter. If the dosimeter is unaole to detect +
30%, remove the old calibration sticker, take the ~

dosimeter out of service and report the fact to the
RSO for disposition of repair or replacement.

10.3.B. Alarming ratemeters are to be calibrated annually or ,

after repair. This will normally be done by the
manufacturer.

10.4 TLD's

A. TLD's are stored in a locked cabinet, located in an
area of low background radiation

NOTE: Control TLD's are not to be worn by any individual.
B. TLD's shall be individually assigned on a monthly

basis and worn only by those assigned individuals.
The RSO or his designee is responsible for assigning

( and collecting TLD's on a morr.hly basis.

C. TLD's are to be worn between the neck and waist area
at all times when working with or around radiographic
exposures devices. Care should be taken to prevent
TLD's from becoming wet or damaged.

4

D. Individuals shall notify the RSO in accordance with
Section 17, Emergency Instructions, when any of the
following events occur:

1) The possibility exists that an excessive radiation
) exposure may have occurred;

2) An individual's TLD becomes lost or damaged;

3) An individual has reason to believe that his/her
TLD may have received dosage that the individual's
body did not receive.

E. Upon completion of radiographic operations for the !
day or work period, return the TLD to the storage

,

cabinet.

. -_

;
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10.5 Survey Instruments

A. Survey instruments used to perform industrial
radiography shall have a range of at least 2mR/hr to
1000mR/hr.

B. Individuals using survey instruments shall check that
the calibration is current and the overall condition
and operability of the unit prior to its use (battery
level, zeroing scale, etc).

C. Digital instruments should have a two minute warm-up
period with the selector switch set at the lowest
setting, prior to zeroing (if required) and use.

D. Survey meters removed from service which are
accessible shall have a out of calibration sticker
attached in a conspicuous place to prevent their
inadvertent use.

E. Calibration of survey instruments shall be at
intervals not to exceed three months or after
servicing, and calibrated in accordance with approved
Perry Nuclear Power Plant (License No. NPF-58),
Radiation Protection Section, calibration procedures.

; 10.6 Dose Limits
A. Occupational dose to adult individuals (excluding

planned spacial exposures), for the purpose of ALARA,
shall be Jinited to 40 percent of the NRC allowable
limits, wh2"h follow:

4

1. An annual limit, which is the more limiting of:

a. The whole body total effective dose equivalent
being equal to 5 Rem.

b. The sum of the deep doF" Pauivalent and the
committed dose equiva'an to any individual
orga7 or tissue othen t h .< the lens of the eye
beliy equal to 50 RE'

2. The annual limits to the .ns of the eye, to the
skin, and to the extremities, which are:

a. An eye dose equivalent of 15 Rom.

b. A shallow dose eguivalent of 50 Rem to the skin
or to any extremity.

NOTE: The extremities are the hands, elbows, arms
below the elbows, feet, knees and legs below
the knees. . __
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10.6.A.3. An individual's annual dose limit may be extended
to 60 percent of the NRC allowable limits provided
the following conditions are met:

The individual shall be informed that they havea.

reached the limits set forth in paragraph
10.6.A.

b. The RSO will make a determination whether the
individual is essential in continuing
radiographic operations, of if there are other
individuals available, to keep occupational
doses ALARA.

If there are not any other qualified personnelc.

available and the individual's exposure limit
must be extended to 60 percent of the NRC
allowable limits, a memo shall be generated and
signed by the RSO.

d. This meno shall be maintained as part of that
individual's occupational radiation exposure
history.

4. An individual's annual dose limit may be extended
to 80 percent of the NRC allowable limits provided

( the following conditions are met:

a. The individual shall be informed that they have
reached the limits set forth in paragraph
10.6.A.3.

b. The RSO and his Supervisor will discuss the*

situation to make the determination if the
individual is essential in continuing
radiographic operations.

c. If there are not any other qualified personnel
and the individual's exposure limit must be
extended to 80 percent of the NRC allowable
limits, a memo shall be generated and signed by
the RSO and his Supervisor.

d. This memo shall be maintained as part of that
individual's occupational radiation exposure
history.

.

5. An annual report of individual monitoring for each'
individual monitored under this license shall be
recorded on NRC Form 5 or equivalent, in
accordance with the instructions for NRC Form S.
Entries to these records shall be made at least
annually.

- --
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NOTE: .All individuals total occupational radiation
doses.shall be accounted, including any internal !
uptakes or external doses recorded for the individual

Iby another liscensee (Perry, Davis Besse, etc.)-
10.6.A.6. A copy of the annual reports for the proceeding.

year shall be filed on or before April 30 of the '
.,

current year,- to the REIRS Project Manager, Office
of Nuclear Regulatory Research,-Nuclear Regulatory ,

Commission, Washington, DC 20555.

7. NRC Form 5 or equivalent records shall be
maintained until the Industrial Radiography
License is terminated by the NRC.

,

B. Occupational dose limits for minors
,

Persons under 18 years of age shall not be permitted
,to receive occupational radiation dose under this 1

licence.

C. Dose limits to members of the public
(The dose limits for individual members of the public j

is 0.1 Rem annually. This limit is not meant to be
applied as a long term annual goal. '1'

( iD. Embryo / Fetus

1. The dose limit for the embryo / fetus of a Declared

Pregnant Woman (DPW)iod (9 months) .is 500 millirem over the
entire gestation per

,

2. It is the individual's responsibility to notify
the Company of her condition. The woman must
declare her pregnancy in writing to her immediate

,

supervisor. Written notification is required if l
,

the female chooses to be considered a.DPW, and r

this nctification must include an estimated date |of conception. A DPW may rescind her notification
,

of pregnancy, in writing, at any time. .;

3. Following written notification of DPW status, i
radiation dose to the embryo / fetus will.be- :

monitored by the RSO and the employee's i

supervisor. The' employees job assignments:may be |
adjusted, if required, so as not to cause the i
employee and her' embryo / fetus to exceed the legal , i
limit.throughout the gestation period.

4. All possible administrative steps will be taken to i

keep the radiation dose to the DPW to less than .

50mR per month. Note that this a goal rather than
a limit. - -- +

i
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10.6.D.S. If the dose to the embryo / fetus is found to have
exceeded 500 millirem or is within 50 millirem of
the 500 millirem limit by the time the pregnancy
is declared, any additional dose to the
embryo / fetus shall not exceed 50 millirem during
the remainder of the pregnancy.

6. Dose to the embryo / fetus will be monitored using
the same monitoring devices, procedures and
practices used for the pregnant female. The
external dose to the embryo / fetus will be taken to
be that measured to the mother, even though the
fetal dose will actually be slightly less.

7. Records of dose to an embryo / fetus of a DPW shall
be kept on file, but may be maintained separately
from the dose records of the woman.

E. Planned Special Exposures

1. An adult worker may be authorized to receive dose
for Planned Special Exposures (PSE) in addition to
and accounted for separately from the doses
received under the llmits specified in Section
10.6.A, provided that each of the following
conditions are satisfied.

(
2. The PSE is authorized only for an exceptional

situation when alternatives that might avoid the
exposure are unavailable or unpractical.

NOTE: An emergency situation, such as a source
being stuck in the exposed position, is not |

'

necessarily a PSE. A PSE is only meant to be used ;

in a situation where exposure to individuals is
expected to exceed the annual total effective dose
limitations. Once a situation has been declared a i

PSE, these guidelines must be followed. !

3. The RSO (and employer if the employer is other i
Ithan CSC) specifically authorizes the PSE, in

writing, before the exposure occurs.

4 ., Before a PSE the individuals involved shall be: I

a. A volunteer.
.

b. Informed of the purpose of the planned
operation.

,

c. Informed of the estimated doses and associated
potential risks and specific radiation levels
or other hazardous conditions that might be
involved in performing the task. . --
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10.6.E.4.d. Instructed in the measures to be taken to keep
the dose ALARA considering other risks that may
be present.

5. Prior to permitting an individual to participate
in a PSE, doses for each individual involved in
the PSE shall be determined as follows:

a. The individual's internal and external doses
from all previous PSE's.

b. All occupational radiation dose received during
the lifetime of the individual.

6. The above required information may be acquired by:

a. As a record of the occupational dose that the
individual received during the current year, a
written, signed statement from the individual,
or from the individual's most recent employer,
that disclosed the nature and amount of any
occupational dose the individual may have
received,

b. As a record of lifetime cumulative radiation
dose, an up to date NRC Form 4, or equivalent,
signed by the individual, and countersigned by
an appropriate individual of CSC, or, if the
individual is not employed by CSC, the
individual's current employer.

c. F2 ports of the individual's dose equivalent (s)
may be obtained by telephone, telegram,*

electronic media or letter,

d. The exposure history shall be recorded on NRC
Form 4, or e@ivalent. The record must show
each period in which the individual received
occupational radiation exposure and must be
signed by the individual who received the
exposure. For any period for which the
individual does not obtain a report, a
notation shall be made on NRC Form 4, or
equivalent, indicating the periods of time for
which data are not available.

7. If a complete record'of the individual's current
and previously accumulated occupational dose is
unobtainable, it shall be assumed that: -

a. For the current year the allowable dose limit
is reduced by 1.25 Rem for each guarter for
which complete records are unavailable. 1

- --

Page 10-8
1

i



g &
w w

!CSC Industrial Radiography Program Section 10
'

jRev. 1 12/07/93 Title: Personnel Monitoring

10.6.E.7.b. That individual is not available to participatein a PSE.
F. PSE Dose Limits

1. The dose limit for any individual involved in any
.single PSE shall be no more than the annual 1

allowable NRC limits (see paragraphs 10.6.A.1 and
10.6.A.2). The PSE dose and annual occupational
dose shall be tracked and accounted for
separately.

NOTE: Additional dosimetry may be needed in order
to monitor the shallow dose equivalent for
extremities.

2. The individual's lifetime allowable PSE total
effective dose equivalent is 25 REN.

NOTE: Any doses received during accidents or
emergencies'must be subtracted from the PSE limits
that the individual may receive during the current
year and during the individual's lifetime.

G. Records of Planned Special Exposures
( 1. The records shall be retained until the

Radiography License has been terminated by the
NRC. The records used in preparing the NRC Form
4, or equivalent, shall be retained for 3 years.

2. The records shall include:
4

A. The exceptional circumstances requiring the use
of a PSE.

B. The name of the official who authorized the PSE
and a copy of the signed authorization.

C. What actions were necessary and why the actions
were necessary.

D. What steps were taken to maintain doses ALARA.

E. The estimated individual and collective doses
prior to performing the PSE, and the doses
actually received during the PSE.

3. The records of doses received during PSE's, "

accidents and emergency conditions must include,
when applicable:

A. The deep dose equivalent to the whole body, eye
dose equivalent, shallow dose equivalent to the . __
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:

skin, and shallow dose equivalent to the !
extremities.

3

10.6.G.3.B. Each individual involved in a PSE shall be . ;
informed in writing of the best estimate of the '

dose resulting from the PSE within 30 days from
the date of the PSE. I

!

C. A written report of a PSE shall'be submitted
.within 30. days to the Administrator, NRC-Region |

III, 799 Roosevelt Road, Glen Ellyn, IL 60137, :in accordance with 10 CFR 20.2105. 1

10.6 Records f

t

A. Weekly Dosimeter Logs and TLD results shall be '

maintained until the NRC authorizes disposal.
9B. Dosimeter calibration records are to'be :maintained for a minimum of three. years. .[

C. Alarming ratemeter calibration records are to'be I

maintained for a minimum of three years.
D. Survey instrument calibration records are to be-

maintained for-a minimum of three years in accordance
( with Perry Nuclear Power Plant, Radiation Protection -

Section procedures.

E. NRC Forms 4 or NRC Form 5 shall be maintained until
the license is terminated.

F. Records of planned special exposures shall be*

maintained until the NRC terminates the License.

.

.

5

- --
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11.0 RADIATION SURVEYS AND POSTINGS

.

11.1 Postings

The following documents may be examined at the
nondestructive examination radiographic facility office,
at all radiographic source storage locations or at the
plants or sites where radiographic operations take
place:

* 10 CFR Parts 19 and 20
* CSC's Material License
* Form NRC 3, Notice to Employees
* Notices of Violm. tion

,
,

11.2 Radiation Surveys

1. The use of radiation survey instruments allows the
;Radiographer and/or Radiographers's Assistant to '

establish safety perimeters where applicable
radiation area signs and barricades can be erected au
required.

2. Safety perimeters (yellow and magenta rope, warning
signs, etc) shall be established for each exposure
set-up. The safety perimeter is established at the
point such that the total quantity of radiation in
any one hour does not exceed 2mR, or 0.6mR/hr so as t

not to exceed 100mR in any 7 consecutive days, if !

applicable. |

$ 3. Each safety perimeter shall be physically surveyed
,

during the first exposure to verify the boundary, and
_i

adjusted as needed. '

4. The high radiation area boundary, which is 100mR per
hour, is determined by calculation, and shall not be j
surveyed. The Radiographer and/or Assistant |

Radiographer shall maintain continuous surveillance !

of high radiation areas to prevent unauthorized
.

entry. |
|

S. Signs used at the perimeters of the radiation area I
and high radiation area will have the tri-bladed '

radiation symbol in either black or magenta displayed. fon a yellow background (see examples, Figure 11-1) ;

and shall be placed as follows:

A. Radiation Area - An area within which the !
radiation level exceeds 2mR/hr. The sign-
" Caution-Radiation Area" shall be placed
conspicuously at the perimeters of this area.

- --
g
!
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i

11.2.5.B. High radiation area - The sign " Caution-High
Radiation Area" or " Danger-High Radiation Area"
shall be placed at the perimeter of the area with
a calculated radiation level of 100mR/hr.

6. After each radiographic exposure, a physical
radiation survey shall be made to determine that the
source has returned to a safe position in the camera.
Log the results on a Radiographic Operation Report.
NOTE: This survey should be made at the same location

relative to the camera after each exposure and
must include the entire circumference of the
exposure device, the source guide tube and the
area at the front of the camera near the port.

7. At the conclusion of each radiographic operation, at
the time of securing the source, a physical radiation
survey shall be made to determine the source is in
the safe position. Additional physical radiation
surveys shall be made at the time the exposure device
is stored in the storage area. Record the results on
a Radiographic Operations Report.

NOTE: Anytime the source is stored in a designated
( storage area, post the area with the sign

" Caution-Radioactive Material" (see example,
Figure 11-1)

11.3 , Records

'

1. Notices of Violation - These notices shall be posted
within two days of receipt and shall remain posted
for a minimum of five days or until the corrective
action is completed, whichever is later.

2. Radiographic Operation Report - These reports shall
be maintained for a minimum of three years.

.

.

. --
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CAUTION
MGUREM EXAMPLE SIGNS

a
RADIATION

AREA'
A.) CAUTION - RADIATION AREA

CAUIl0N ,

4.4
HIGH

RADIATION
AREA

-
,

B.) CAUTION -IIIGli RADIATION AREA,

CAUTION

O

4
RADI0 ACTIVE

MATERIALS !

C.) CAUTION - RADIOACTIVE MATERIALS
*

|
'
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12.0 OPERATING, LOCKING AND SECURING SOURCES

12.1 General

1. Only those personnel qualified by CSC as Radiographers
and Assistant Radiographers are authorized to use the
radiographic exposure devices and scaled sources
stipulated on CSC's material license issued by the
NRC.

NOTE: Assistant Radiographers must be under the direct
surveillance of a Radiographer.

2. Each radiographic exposure device, storage container
or source changer shall be provided with a lock to
prevent unauthorized or accidental removal or exposure
of a sealed source and shall be kept locked at all
times except when conducting radiographic operations
under the control and direct surveillance of the
Radiographer or Assistant Radiographers.

12.2 Pre-Operation

The Radiographer and/or Assistant Radiographer shall
perform the following prior to engaging in radiographic
operations:

* Initiate a Radiographic Operations Report and log the
source out on the Source Utilization Log.

* Ensure that personnel are wearing the required
dosimetry, and that the Weekly Dosimetry Logs have been
initiated (see Section 10).4

* At least one calibrated and operable survey instrument
is present.

* Survey the camera for excessive radiation levels. If
excessive levels are present, notify the RSO.

* Inspect the camera for damage to the connector, lock,
fittings and fasteners.

* Inspect the control unit assembly for damage to
connectors, loose hardware and cable for breaks, kinks
and freedom of operation. -
Inspect source guide tubes for cuts, breaks, dents,*

broken or loose fittings and damaged threads. *

If collimaters are to be used, inspect them for dirt or*

other obstructions, damage or galling of threads and
ensure that they can be securely attached to the source
guide tube.

, __
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* If a source positioner
inspec(such as J-Tubes or centering

devices) ions,is used, t for dirt or other
obstruct damage or kinking of tube, end cap for
looseness or damage, and threads for damage or galling.

* Take a reference survey of the exposure device and
record the result on the Radiographic Operations
Report. Complete the prior to use checklist.

Establish safety perimeters per Section 11.*

12.3 Essembly

The Radiographer and/or Assistant Radiographer shall
assemble the exposure device in accordance with
the following guidelines (*). If necessary refer to the
manufacturer's manual for additional guidance.
* Depending on tne particular application steps 12.3.A
thru E may be worked in a different order.

Amersham Model 660

A. Position and secure the source stop of the master
source guide tube or source
radiographic focal position. positioner at the

<

NOTE: Wherever practical use a collimator to reduce the
levels of unnecessary primary and scatter radiation.
B. Determine where the exposure device will be

positioned and connect the extension source guide
tubes together as required, laying them as straight.

as possible. Where practical bends should have a
radius of at least 20 inches.

WARNING: Never operate the system with more than three
guide tube sections (21 feet). If using a screw-on typecollimator or source positioner, never operate the
system with more than two guide tube sections (14 feet).
C. Remove the storage plug from the exposure device and

then connect the source guide tube to the exposure
device.

D. Connect the control unit to the exposure device,
refer to Figures 12-1 th' rough 12-5.

E. Determine where the control unit will be positioned,
as far away from the radiographic focal position as
possible and preferably behind radiation shielding.
Lay out the control housing. Where practical bends
should have a radius of at least 36 inches.

. __
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12.3.F. Before operation, check all connections and bend
radii, and the position of the source stop, which
represents the radiographic focal position of the
source.

G. Prior to exposing the source, check the established
restricted area to assure that no one has entered and
that the appropriate radiation warning signs have
been posted in accordance with Section 11. Clear all
personnel from the area.

12.4 Operation

The Radiographer and/or Assistant Radiographer shall
conduct radiography in accordance with the following
guidelines:

Amersham Model 660

A. Unlock the exposure device and then turn the selector
ring to the OPERATE position.

B. The positive locking device indicator must be moved
from the GREEN to the RED position.

C. Rapidly rotate the crank in the EXPOSE direction to
move the source to the radiographic focal position.

.

D. When the source reaches the source stop, the hand
crank will stop turning. Never exert more than 5
foot pounds of torque on the hand crank, as this may
cause damage to the control unit or drive cable. Set

' the brake (if so equipped) to ON to prevent movement
of the source during the exposure.

E. Begin the specimen exposure time from the moment
the source reaches the source stop. Physically
survey the Radiation Area perimeter and make
adjustments as needed to maintain the boundary at 2
mR/hr or less.

F. During the exposure, maintain continuous surveillance
of the safety perimeter spending as little time as
possible in the Radiation Area to minimize personal
exposure.

G. To return the source to'the exposure device after
the desired exposure time has elapsed, turn the brake
(if so equipped) to 0FF and rapidly turn the crank in
the RETRACT direction until the crank will no longer
move.

H. When the source is fully retracted to its safe
shielded position, the positive locking device . __
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indicator will move from the RED to the GREEN
position.

12.4.I. Approach the exposure device with the survey meter
and survey the exposure device on all sides. The
meter should indicate the same radiation level as
observed prior to radiographic operations after each
exposure.

J. Survey the entire source guide tube and collimator
(if attached) with the survey meter. If the meter
shows a sharp increase, the source could still be
exposed or incompletely shielded.

K. If the source is still exposed, leave the area and
attempt to store it properly by cranking the source a
short distance toward the source stop or collimator
and retracting it, repeating if necessary.

L. If the source becomes jammed in an exposed position
do not try to retrieve the source. Treat the
situation as an emergency and refer to Section 17.

M. When the source is properly stored in the exposure
device, rotate the selector ring from the OPERATE

.
position to the LOCK position and secure it with the

( exposure device lock.

NOTE: If the selector ring cannot be rotated to the LOCK
position, the source has not been fully retracted. Turn
the hand crank to the full RETRACT position.

N. Record the results on a Radiographic Operations'

Report.

NOTE: It is not permissible to chain or secure an
exposure device and leave it unattended. A source must
always remain under the direct surveillance of a
Radiographer, an Assistant Radiographer, or a Health
Physics technician to prevent unauthorized removal.

.

O
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Figure 12-1 l[g ,

,

'
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Unlock the exposure device with the key provided and turn the selector ring from the LOCK position to the
CONNECT position. When the ring is in the CONNECT position, the storage cover will disengage troen the !'

exposure device as shown.

:

%"Mr
'

Connector Coast,

0 ANGER
,

a
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Figure 12-2 g g

:% n.. -
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Slide the Model 661 connector collar back and open the jaws of the Model 661 connector.This exposes the male
portion of the swivel type drive cable connector a_s shown.

,
, i

I

#,

,
'

Spreg loaced
.

lockng pin |

(uncer thurnbnait)

OkHGig s i

A.4 ~ .1,,
4 == :

'* * *Figure 12-3
33/gy=o vei N

h IYPE B /(,a**'
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Engage the male and female portions of the swivel connector as shown by depressing the spring-loaded
locking pin toward the exposure device with the thumbnail. Release the locking pin and test that the i

. , , _

connection has been properly made. '

|
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Close the }sws of the Model 661 connector over the swivel connector.
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S!k$e the Model 661 connector collar over tne connector Jews. Hold the collar flash agstnat the control unit
connector and rotete the selector ring from the CONNECT position to the LOCK position. Keep the exposure device locked; undt operation is ready to start.

. __

'

|
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12.5 Post-operation
f
iWhen the radiography.has been completed, the !

Radiographer and/or Assistant Radiographer will perform
the following disassembly and post-operation items. ;

:Amersham Model 660
!-,

A. Unlock the exposure device, and rotate the selector Iring from' LOCK to CONNECT. -The control unit- '

connector will partially disengage. t

,

B. Refer to Figures 12-1 through 12-5-to disengage the
control unit from the exposure device. i

C. Replace the storage cover in the control-unit
connector and rotate the selector ring to the LOCK
position. Remove the key.and engage the lock to
secure the exposure device. Survey the entire j

,

circumference of the exposure device with the survey-
meter.to ensure the source is properly secured. ,'

.

D. Unscrew the source guide tube sections and remove !

the master guide tube from the radiographic focal:
;position. Protect the threadsJand cover.the ends of '

the tubes and control cable connectors to prevent
i.. dust and dirt from entering.

E. Insert the storage plug into the guide tube connector
and hand tighten.

I

F. Perform a survey of the entire. circumference of the
*- exposure device to determine that the source is in

its properly shielded position. Document the results
-cn1 a Radiographic Operations Report (see Attachment
3).

G. Return the exposure device and' equipment to the
designated storage area and perform a time of
storage survey at 18 inches from the surface of the
. storage container.

H. Lock the designated storage area and complete the j
Radiographic Operations Report and Source Utilization ''

Log. Post the area per Section 11. j

12.6; Records .I:

The Radiographic Operations Report shall be maintained
*

'

for a minimum of three years after-completion.

-The Source-Utilization Log shall be maintained for a
minimum of three years after disposal of the source.

- - ,
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13.0 OUARTERLY INVENTORY hND MAINTENANCE

13,1 Ouarterly Inventory and Maintenance
;

The RSO shall ensure that the following maintenance,
inspection and inventory requirements are performed
Quarterly and documented on a Quarterly '

Inventory / Periodic Maintenance Report.
A. Inventory of Scaled Sources - This includes

documenting types of byproduct material, quantity,
activity, location, and date of inventory.

B. Radiation Survey - Ensure that the radiation levels
do not exceed 200mR/hr at the surface and 10mR/hr at1 meter (3.3 feet).

C. Inspect the overall condition of the exposure device
noting any areas of concern which could impair the
safe operation of the equipment. For exposure
devices pamechanism,y particular attention to the lockingensuring that the lock operates smoothly.
Clean and lubricate the lock if necessary.

13.2 Periodic Maintenance - Control Assembiv
l. Ensure that the following maintenance is performed at

the time of source change operations. Refer to the "

Manufacturers Operation and Maintenance Manual for
further guidance or clarification.

A. Control Unit Drive Cable, Control Housings and Source
Guide Tubes'

;

Service the drive cable, control housings and source
guide tubes, follow these steps:

1. Turn the hand crank of the control unit in the
EXPOSE direction until the crank will no longer
turn. Do not use force, as this may damage the
drive wheel inside the control box.

NOTE: The emergent cable should be cranked into a
bucket or other container to keep it clean.

2. Disconnect the control, housing from the RETRACT ;

side of the crank and remove the stop spring from
the drive cable. The drive cable will now pass
through the crank.

~

3. Turn the crank until the drive cable is totally
disconnected.

. --
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13.2.A.4. Pull the drive cable out through the control cable
connector and coil it with a radius of no less than
4 inches.

5. Remove the control cable connector and connector
plug from the control housings, and disconnect the
other control housing from the crank.

6. Clean the drive cable with a noncorrosive solvent
cleaner /degreaser and flush the control housings
and source guide tubes.

7. Using compressed dry air (15 psi max.), thoroughly
dry the drive cable, control housings and guide
tubes. Any remaining solvent can cause permanent
damage.

8. Check the source guide tubes for binding by holding
them vertical and dropping a dummy source (or
jumper) through them.

9. Wipe the guide tubes and control housings with a
cloth soaked in solvent and flex them to check for
internal damage. Damage is evidenced by a
crunching feeling when the housing or tube is bent.

(.
While doing this, feel and look for dents, cuts or
flattened areas which indicate the need for repair
or replacement.

10. The guide tubes or control housing may be covered
with tape where only the outer plastic is cut
through.

4

11. Using a Model 550 no-go gauge, check the male
connector of the drive cable. If the ball of the
connector fits through the hole of the gauge or
the ball shank fits into the slot in the gauge,
the connector is worn and the cable must be
replaced.

12. Lightly grease the cable using TEXACO " Uni-Temp"
grease (or equivalent).

13. Remove the crank arm assembly from the control
housing by removing the 5/16" hex head bolt.

CAUTION: Safety glasses should be worn to avoid
possible injury from or loss of the tension-loaded
wear strip. Make sure the cable adaptors stay in the -
lower control box housing during separation.

14. Separate the two halves of the control housing,
keeping the cable adaptors in the lower control

'

housing to ensure the wear strip does not fly out.
, __
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Remove the drive wheel, wear strip, two cable
adaptors, two brake jaws, brake arm and brake
bearing.

13.2.A.15. The two ball bearing assemblies in each side of
the control housings should be left in place.

Reassembly

16. Clean all the control box parts in solvent and dry
them thoroughly by air drying or with compressed
dry air (15 psi max). Inspect for damage and
excessive wear. Replace any defective parts.

17. Lightly grease all moving parts at their contact
surfaces with TEXACO " Uni-Temp" grease (or
equivalent).

18. Place two cable adaptors in the lower control
housing with the angled sides facing inward in
order to provide clearances for the drive wheel,

19. Place the wear strip in the control housing.

CAUTION: Wear safety glasses when inserting the wear
strip, it will be under tension and could pop out,

i

20. Place the drive wheel in the lower control box
housing.

21. Position the two brake jaws, brake bearing and
brake arm in the lower control box housing. When
installing the brake jaws, make sure that they are.

slightly bent an in opposing "C" shape.

22. Place the upper control box housing over the lower
control box housing while keeping them level, and
press them together.

23. Check the control box for proper reassembly by
turning the shaft. It should spin freely. If
not, disassemble and reinspect the parts for
damage and proper alignment. Reassemble and check
the operation again.

24. Secure the control housing to the control handle
with the four large binder head screws and 3/8"
nuts, and secure the crank arm to the shaft with
the 5/16" bevel washer and 5/16" hex head bolt. -

25. After complete reassembly, check for proper
operation by turning the crank, it should spin
freely. Run the drive cable through the control-
box and turn the crank. It should turn easily and

, __

i

Page 13-3 |

|
1

l



A &
W W

CSC Industrial Radiography Pro] ram Section 13 *

-Rev. 1 09/15/93 Title: Quarterly Inventory and Maintenance

with no snags. Set the brake to ON (if equipped)
and attempt to turn the crank. It should not turn
with moderate fressure. Do not apply excessive
pressure to the crank, as this may cause damage.

13.2.A.26. If the control housing fails any of these tests,
disassemble, check the parts for damage and proper
alignment, then reassemble and check for proper
operation again.

B. Control Unit - Drive cable, Control Housing and
Source Guide Tubes - Reassembly

1. Feed the drive cable into the control housing as
far as it will go. As the drive cable is being fed
in, feel.the resistance to the drive cable to
detect any binding of the cable. This indicates a
dent in the control housing which should be
repaired or replaced.

2. Turn the hand crank until the drive cable is
protruding, and screw the stop spring to the end of
the drive cable.

3. Connect the other control housing to the crank and
to the connector plug.

(
4. Turn the crank fully to the RETRACT position and

watch for any binding of the drive cable to check
the other section of the control housing for dents.
Repair or replace the control housing if necessary.

, 5. Protect the threads and cover the ends of the
source guide tubes and control cable connector to
eliminate dust accumulation.

13.3 Periodic Maintenance - Exposure Device

A. Exposure Device - Amersham Model 660

Perform the following maintenance at the time of source
change.

1. Check the connector end of the source pigtail with
a Model 550 No-Go Gage. The width of the Gage
should not fit into the slot of the connector. If
it does, the source will have to be returned to the
manufacturer.

.

2. Remove old source in accordance with Section 16.
3. Remove the Danger Tag (secured with rivets) from

'

the bottom of the rear plate.
. --
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i

13.3.A.4. Remove the rear plate by unscrewing the six ,

phillips head screws securing it to the exposure
device body.

5. Unlock the connector lock, and then remove the lock
iassembly and control unit connector assembly by ;unscrewing the six allen head screws securing them

to the rear plate.

6. Disassemble the control unit connector assembly,
referring to Figure 13-1 for component
identification. There are several spring loaded
parts in the connector assembly, so care should be
taken that these parts are not lost.

7. Remove the lock (5) from the lock retainer (3) by
ungcrewing the screw (4) and turning the key about
90

8. Remove the front end plate from the exposure
device, and remove the guide tube connector and
retaining ring with snap ring pliers, referring to
Figure 13-1. The handle may be left on the front
plate.

9. Clean all parts in solvent and flush the source
( tube. Dry the parts and the source tube thoroughly

using dry compressed air (15 psi maximum). Clean
the S-Tube in the exposure device by running a
cloth soaked with solvent through it several times.
Dry the S-Tube by running a dry cloth through the
tube.

4

10. Inspect all parts for damege or excessive wear,
and replace if necessary. Use Figure 13-1 for
component identification numbers.

11. Lightly grease all moving parts at their contact
surfaces with TEXACO " Uni-Temp" grease (or
equivalent).

12. Reassemble the front end plate, and secure it to
the exposure device with the proper screws.

13. Reassemble the lock by placing the return springs
and spring guides intp the lock (5), depressing
the internal plunger, inserting the lock (5) into
the lock retainer (3), and securing the lock with ,
the set screw (4) .

14. Attach the lock assembly to the rear plate with
two allen head screws.

. -_
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NOTE: The allen head screws were treated with a
coating when new. If the coating is worn or if new.
screws are needed, they should be coated with
"Locktite" or equivalent.

Figure 13-1
/'
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AMERTEST"660 GAMMA RAY PROJECTOR 87

860 Repair Kit
Port 8 Code Kh402

Ref 8 Cat Code U.S.A. Oty Deeceiption Oty in Kit
1 TMN1 2- 1042x5fB" Socket Head Screw 4
2 TSN66011 66001 11 1 Lods tej, 3 TSN66012 66001 12 1 tack Reismer
4 1 Saew (Supp6sd triti horn 2) g
5 1 InasmalPkmger
6 TSN85712 85701-2 1 Seesceor Boely

-
7 TSN85714 857014 1 Lachin0 EdeS

g .8 TSN0321 1 e .. ~ Sprino (LC422C 7) 2 I
9 TSN85715 85701 4 1 Setector Ring Retaner
to TSN85713 857014 1 Solocsor Ring
11 TSN0541 1 E.. ' _ Spring (LC445H.5) 1
12 TEN 85716 85701 4 't Sleswo ~U2513 TSNG6006 66001 4 2 An6.Rotelior Lugs cmcr I

TSN0,267
14 2 e ,. .Spnn 2 o /"Se.t H.ed S 0.('44260 7) p.5 Tuu 4 ,. .

tos2x11W(st sesen. 4 o o16 TMNI. 4 Lock Weshers. 810 4 e
17 TSN53311 53301 11 1 Guide Tube Connecsar Nut O: l 1
18 TMN1 1 Retaining RnD 516048 I i
19 TSN002 LDL410 1 Sauroe idonetashon Piste .O C
20 8 1/4-20x3/4" Rat Head PhEps 8 . Q Q21 TSN003 66008411 - Fay
22 TSN66020 66001-20 1 Jwnper Connector (Not Shoum) 76 -*'""~23 2 BHMS 4-40*3/16" ~ 4
24- 8 1042x28* Mat Hood PhAips 4
25 RUB 407 2 Protecawe Bwnper BH.20s2 '8
26 3' 642s54" Amder Head Ph5ps 3 .]/*1'/27 1 Braided Ceba. 1 an

So V.- s30 ora at
-

. 1

12 14* S.S. Pop Rivets 12 |-
i 4 S.a m Scre 5r 2

* GRE-EfB Grease
* 66&CL ChecA List .
* MAN 406 1 660OperationsMaint Manud

SK1768 1 U-Tool '
. .TSNG6039 6600149 1 Cover (Selector)(Not Shown$

66010 1 Label (Consul Certiketion)
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13.3.A.15. To reassemble the control unit connector assembly,
refer to Figure 13-1 for component identification.

16. Hold the rear end plate horizontally, face up and
the lock in the 12 o' clock position. The face
plate may be held carefully in a vise or other
fixture to free both hands for this assembly
procedure.

17. Insert the 5/8" diameter of the selector body (6)
into the mating hole in the center of the rear
plate. .The narrow end of the slot opening is to
be at the 3 o' clock position.

18. Locate the locking slide (7) and the return spring
(8) into the mating slot of the selector body.

19. Place the selector ring (10) with the word CONNECT
at the 12 o' clock position, over the selector
body. Push the locking slide so the selector ring
will clear and rest the selector ring on the top
surface of the selector body.

!
'

20. Insert springs (14) into holes at the top and
bottom of the selector body. place the anti-
rotation lugs (13) over the springs. Place the
sleeve (12), with the large diameter facing down,
on the center of the locking slide. Place the
spring (11) over the sleeve..

21. Install the selector ring retainer (9) into the
selector ring. Insure that the three non threaded
holes line up under the word CONNECT. See Figure
13-1. Depress the selector ring retainer into the
selector ring until its top is flush with the top
of the selector ring.

22. While holding the assembly firmly against the end
plates, turn it over to expose the back side.
Install the four allen head screws (15) and the
lock washers (16) to secure the connector assembly
to the rear plate.

,

23. Insert the U-tool into the top and bottom holes of ~
the selector assembly. Rotate the selector ring
toward the OPERATE position.

24. Push the lock slide until the sleeve snaps into
place.

~ -

Page 13-7



_

& &
W W

CSC Industrial Radiography Program Section 13 '

Rev. 1 09/15/93 T1tle: Quarterly Inventory and Maintenance

13.3.A.25. Secure the rear end plate to the exposure device
and handle using the six phillips head screws and
replace the protective plate over the bottom two
rear plate screws using pop rivets (.125" diameter
x .294" long).

D. FINAL INSPECTION

1. Test the assembled exposure device using the jumper
or a dummy source. Make sure that everything works
satisfactorily.

2. Check the system for proper reassembly. Check all
connections and fittings for tightness. Check for
proper operation of the control unit and control
unit connector assembly.

3. Check the exposure device for the proper labels.

4. Reload the new source in the exposure device in
accordance with Section 16.

13.4 Records

The Quarterly Inventory / Periodic Maintenance Report
shall be maintained for a minimum three years after

( completion.

#

.

.

. --
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14.0 TRANSPORTATION OF SOURCES

14.1 Transportina Fadiocraphic Sources

This section applies to transporting Radiographic
exposure devices and source changers to and from work
and storage areas by vehicle (for shipping and receiving
see Section 8).

14.2 Loadina vehicle

A. Initialize a Radioactive Material Shipping Paper.

B. Ensure that personnel are wearing the required
dosimetry and that an operable calibrated survey
meter is utilized.

C. Check the vehicle, make sure it is in good operating
condition and as a minimum, a sufficient guantity of
safety equipment such as radiation area signs, rope,
calibrated survey meters and proper shipping papers
are present.

D. Place the exposure device and/or source changer in
the vehicle storage container, secure against
movement and lock the container. Ensure that the
storage container is labeled "Inside Package Complies
with Prescribed Specifications". Survey the drivers
and passenger seating area to ens me that radiation
levels are below 2mR per hour.

E. Survey the shipping container surface and select the
proper shipping label (refer to Section 8, Fig. 8-1).'

i

Measure the radiation level at 3.3 feet and enter the !
Transportation Index on the shipping labels.

F. Record the source type (IR-192) and source strength
on the shipping labels. Attach the shipping labels
two sides of the shipping container.

4

G. If the radiation levels of the vehicle storage i

container are such that it requires a Radioactive I

Yellow III Label, the vehicle must display !

" Radioactive" placards on all four sides (See Figure .

14-1). The driver of the vehicle must also posses a I

CDL.
.

H. Complete and sign the Radioactive Material Shipping
Paper. The shipping, paper must be within reach of *

the driver while he is restrained by his lap belt,
and shall be stored in a holder which is mounted on
the inside of the drivers door.

- --
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1

14.3 Storina Radiographic Sources in Vehicles
i

! A. In the event that the vehicle is used for storage,
conduct a survey to ensure that radiation levels are
less than 2mR per hour at a distance of 18 inches

i

,

from the surface of the vehicle Also, the vehicle.

door shall be posted with a " Caution - Radioactive
Material" sign and the list of responsible persons to
contact in case of an emergency (Attachment 15).i

1

L NOTE: If storing in a vehicle for longer than 2 days,
ensure that the radiation levels at 18 inches from i

the exterior surface is less than 0.6mR/hr, as to !
i

not exceed the 100mR in a 7 day period limit. I

!B. Perform a time of storage survey and document the
results on the Radiographic Operation Report.

C. Complete the Source Utilization Log.

14.4 Accidents

If involved in a traffic accident while transportina a
i

radioactive source, follow the instructions in Section l

17.

( 14.5 Records

1. Source Utilization Logs shall be maintained for a minimum
of three years.

2. Radiographic Operations Reports shall be maintained for a
minimum of three years.4

3. Radioactive Material Shipping Papers shall be maintained
for a minimum of three years.

.

.

- --
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FIGURE 14-1
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15.0 LEAK TESTS

15.1 General

Only qualified Radiographers who have been instructed in
leak testing and have demonstrated satisfactory
performance to the Radiation Safety Officer may conduct
leak tests.

All applicable radiation safety precautions shall be
maintained throughout the performance of the test.

15.2 Performance of Test

Az Bource Leak Test

Radiographic sources contained in an exposure device
shall be leak tested at intervals not to exceed 6 months
to ensure that the level of removable contamination is
not in excess of 0.005 microcuries (11,100 dpm).
Remove the exposure device shipping plug, and wipe the
inside of the S-Tube and the end of the shipping plug
with a smear sample. Reinstall the shipping plug and
place the sample in a plastic envelope. Check the
sample with a survey meter in an area of low background

( radiation, ensuring the sample is 2mR/hr or less before
taking the sample for evaluation.

Hz Packacina Wipe Test

When required, the outside surface of the outer package
to be shipped must be wipe tested to assure that thea

levels of removable radioactive contamination do not
exceed 0.0001 microcuries per 100 square centimeters
(2200 disintegrations per minute [dpm]).

NOTE: health Physics personnel should be requested to
perform wipe tests of the radiographic equipment.

Wipe the outer surface with a smear and place it in a
plastic envelope. Check the sample with a survey meter
in an area of low background radiation, ensuring the
sample is 2mR/hr or less before taking the sample for
evaluation.

Cz Sample Survev
~

If the sample indicates a rr4tation level greater than *

2mR/hr, do not send the sar. for evaluation and notify
the RSO immediately.

Document the required .tormation on the applicable
data sheet (see Attachments 7 and 8). . __
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15.3 Sample Evaluation

Samples and applicable data sheets shall be taken to the
Health Physics Unit at Perry Nuclear Power Plant.
Samples shall be evaluated (counted) by qualified
personnel utilizing calibrated equipment in accordance
with PNPP
Section pro (License No. NPF-58), Radiation Protection

cedure HPI-L2 and documented on theappropriate analysis report.
15.4 Test Results

iIf the leak test results are greater than 0.005
microcuries (11,100 dpm), the RSO shall be immediately
notified. Immediately withdraw the equipment from
service and notify the NRC regional office. A writtenreport shall be filed within 5 days in accordance with
applicable Federal regulations.
If the wipe test results are greater than 0.0001
microcuries (2200 dpm) , the RSO shall immediately be
notified and the package shall be decontaminated and
retested prior to shipping or next use.

15.5 Records
(

The Leak Test Data Sheet shall be maintained for atleast six months after the next required leak test or
until the source is disposed of.

The Radioactive Material Shipping Record shall be
maintained for a minimum of three years..

.

.

. --
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16.O SOURCE CHANGES

16 1 Oualification i

Only qualified Radiographers who have been instructed in fthe operation of source changers and have demonstrated t

satisfactory performance to the Radiation. Safety Officer i
may conduct source change operations.

i16.2 Leak Test
|

No sealed source will be put into a. camera without
evidence of having a leak. test performed within the ,

previous six months. New sources may show evidence of a ;

leak test on the supplied source decay curve. Older ;
sources may show evidence on a Leak Test Data Sheet. '

16.3 Operation *

Initiate a Radiographic Operations Report and a Source e

Transfer / Disposal Record. Ensure a calibrated and *

operable survey meter is used while performing the
following steps:

<

1. Amersham Model 660 |Exchanging Source - From Exposure Device to Source ';
(-. Changer

!

A. Locate the source changer.and radiographic exposure
device in a restricted area as established in

,

t
Section 11. Arrange them so that one length of '

guide tube will fit between them without any sharp -

bends or kinks in the tube. The bend radius of the
'

source guide. tube during source changing operations .

should be greater than.20 inches (when practical). !

NOTE: THE SOURCE CHANGER MUST REMAIN UPRIGHT AT ALL'. [
TIMES. DO NOT LAY THE SOURCE CHANGER ON ITS SIDE. t

e
i

t

SEND R ADIUS I

NOT LESS THAN i

\
36 INCHES 20 INCHES ?

[ *Ts===u a r

.CONTROL CABLING SOURCE GUIDE TUlst . I,

i ,

i
FIGURE 16-1 Typical Source Exchance Arrangement 1

!. -

;
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16.3.1.B. Survey the exposure device and source changer on
all sides and record the reference readings on the
Source Transfer / Disposal Record.

C. Connect the Control Unit to the exposure device in
accordance with Section 12. Locate the control
housing as far away as possible from the exposure
device and the source changer and preferably behind
any available radiation shielding. Always practice
ALARA.

D. Remove the outer cover from the source changer by
unlocking the padlock and breaking the seal wire
and removing the bolts.

E. Remove the source hold down cap that covers the
source by breaking the seal wire and unbolting.
Remove the identification plate for the new source.

NOTE: WHEN THE SOURCE HOLD DOWN CAP IS REMOVED, THE
SOURCE CONNECTOR IS EXPOSED. CARE MUST BE TAKEN TO
ASSURE THAT THE SOURCE IS NOT DISLODGED WHEN HANDLING
THE CHANGER.

F. Connect one end of the guide tube extension to the
exposure device and the other end to the fitting

l above the empty chamber of the source changer.
G. Close and latch the source guides. The source

guides should be taped to assure they remain
closed. Assure no unauthorized personnel are in
the restricted area and all access points are

' secured.

H. Position a survey meter close to the operation
control point so as to continuously monitor dose
the rate.

I. At the exposure device controls, crank the source
rapidly from the exposure device to the source
changer.

J. Approach the exposure device with a survey meter;
survey the exposure device on all sides, survey the
guide tube and survey the source changer on all
sides to assure the so.urce has been properly
transferred and stored. The maximum radiation
level should be less than 200mR/hr at the surface
of the source changer and less than 10mR/hr one

,

meter from the surface of the source changer.

K. Open the source guides (Note the warning in Figure
16-2) and disconnect the drive cable from the
source assembly. - --
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16.3.1.L. Carefully remove the guide tube from the source
cnanger to assure the source is not accidently
caught and removed. Fully retract the drive cable.

M. Perform the exposure device required periodic
maintenance in accordance with Section 13.

/

~

.

Connecting / Disconnecting Testing Connection

Drive Cable Connection

WARNING

Do not move the source assembly more than 1/2 inch from its
stored position when connecting and disconnecting or when
testing for proper connection.

This procedure should be monitored with an operable cali-
brated meter.

'
'

To Engage Connector To Disengage Connector
1. Using a fingernail, move the con- 1. Using a fingernail, move the Con-

nector p' forward (pressure on nector pin forward (pressure on
pin is dc . ward stored position pin is downward toward stored
of sourcq. This moves the con- position of source). This moves*

nector sleeve away from the key the connector sleeve away from
way in the female connectors the keyway in the female con-

2. Slide the drive cable connector nector.
into the female co-nector and 2. Slide the drive cabic connector
release the pin. Assure that the out of the female connector and
connector sleeve has returned release the pin.
to the original position closing
the keyway.

3. Test the connection by pulling
between the source and the

idrive cable. (NOTE: Warning) '

CAUTION

Move connector sideways only.
.

Do not bend or twist.

FIGURE 16-2

. --
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Exchanging Source - From Source Changer to Exposure
Device

16.3.1.N. Connect the control unit and to the exposure device J

in accordance with Section 12. Connect the guide
tube to the fitting above the chamber containing
the new source (Note warning in Figure 16-2).

O. Couple the drive cable to the source by depressing
the lock pin, sliding the drive cable connector
into the keyway and releasing the lock pin. Assure
that the connection is secure before continuing.
(See Figure 16-2).

P. Close and latch the source guides above the new
source. The source guides should be taped shut to
assure they remain closed. Assure no unauthorized
personnel are in the restricted area.

Q. At the exposure device controls, crank the new
source from the source changer to its storage
position in the exposure device.

R. Approach the exposure device with the survey meter,
survey the exposure device on all sides, the guide
tube and the source changer on all sides to assure,

( the source has been properly transferred to its
storage position in the exposure device. Radiation
levels should be less than 200mR/hr at the surface
and less than 10mR/hr at one meter from the
exposure device and 50mR/hr or less at 6 inches
from the source changer.

.

S. When the source is determined to be properly
stored, lock the exposure device and remove the
guide tube and controls. Install the threaded plug
into the exposure device port. Disconnect the
guide tube from the source changer.

T. Verify that the empty source changer tube is empty
using the physical probe gage.

U. Assure all required documents are placed inside the
source changer cover (see Section 8).

V. Place the source hold down cap over the old spent
source in the source changer. Attach the
identification plate of the old source to the hold
down cap. *

W. Bolt the source hold down cap in place and seal
wire. Affix the identification plate of the new
source to the exposure device.

:- --
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16.3.1.X. Bolt the source changer cover in place and c 1
wire. Lock the padlock in place. If an outer
barrel is used as an over pack, it must be fastened
with seal wire.

Y. Survey all exterior surfaces of the package to
assure that the radiation level does not exceed
200mR/hr at the surface or 10mR/hr at one meter.

Z. Complete the Source Transfer Record (see Attachment
6) and forward it to the RSO.

2. SPEC Model C-1
Exchanging Source - From Exposure Device to Source
Changer

A. Locate the source changer and radiographic exposure
device in a restricted area as established in
Section 11. Always practice ALARA. Arrange them so
that the short exchange tube supplied with the C-1
source changer will fit between them without any
sharp bends or kinks in the tube.

B. Open the top door to its fully extended position,
exposing the outlet tubes and plungers on the top.

l C. Pull the lock plunger on the blue side (empty side)
and turn to the left. This ut ;Xs the plunger by
holding it in the retracted position.

NOTE: Once a source has been fully installed within
the C-1, the spring-loaded plunger secures it in place
by pushing a rod against the pigtail cable directly*

behind the source capsule. If the plunger is not
retracted, the source is able to enter the C-1, but
WILL EQI be in the shielded area and HILL EQI be able
to be secured in place. THE EMPTY SIDE PLUNGER OF C-1
MUST BE RETRACTED BEFORE PROCEEDING.

D. Connect one end of the source exchange tube to the
uncaped outlet tube on the top of the Source
Changer. Connect the other end of the exchange
tube to outlet of the exposure device.

E. Connect the Control Unit to the exposure device in
accordance with the Operating Instructions outlined
in Section 12.

F. Assure no unauthorized personnel are in the ~

restricted area and all access points are secured.

G. Position survey meter close to the operation
control point so as to continuously monitor the
dose rate. . __
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16.3.2.H. At the exposure device controls, crank the source
from the exposure device to the source changer.

I. Approach the exposure device with a survey meter;
survey the exposure device on all sides, survey the
guide tube and survey the source changer on all
sides to assure the source has been properly
transferred and stored. The maximum radiation
level should be less than 200mR/hr at the surface
of the source changer and less than 10mR/hr one
meter from the surface of the source changer.

J. Lock the changer by turning the lock plunger 1/4
turn to the right and release. The plunger will
lock down on the source. The knurled knob of the
plunger has to seat on the barrel of the plunger
housing. If it does not, jiggle the source wath
the control cable crank, until it does seat.

11 CAUTION 11

THE SOURCE COULD BE REMOVED FROM THE LOCK BOX IF THE
LOCK IS NOT LOCKED

K. Remove the exchange tube from the C-1 blue side and
disconnect the control cable from the source

( pigtail.

L. Carefully attempt to move the pigtail into and out
of the lock box to assure the lock is depressed
upon the pigtail. If the pigtail can be moved,
pull the lock plunger out and shove the pigtail
down into the tube and reseat the plunger.+

CAUTION: Do not move the pigtail in excess of 1/2 inch,
this would move the source from its shielded position.

M. Remove protector outlet cap from outlet tube on the
red side of the container and place protector cap
on tube on the blue side.

N. Perform the required periodic maintenance in
accordance with Section 13. Then connect the
control unit to the exposure device in accordance
with Section 12.

O. Attach the control cable to the new pigtail which
is on the red side and attach the short exchange
tube to the C-1 Source Changer on the red side. -

P. Pull the lock plunger on the new source side of the
Source Changer and turn it 1/4 turn to the left.
This unlocks the plunger and the new source is free
to be extracted from the Source changer.

, __
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16.3.2.Q. Assure'no unauthorized personnel are in the
restricted area.

R. At the exposure device controls, crank the new
source from the source changer to its storage
position in the exposure device. Observe the
survey meter during this operation.

S. Approach the exposure device with the survey meter,
survey the exposure device on all sides, the guide
tube and the source changer on all sides to assure
the source has been properly transferred to its
storage position in the exposure device. Radiation
levels should be less than 200mR/hr at the surface,
10mR/hr at one meter from the surface of the source
changer and 50mR/hr or less at 6 inches from the
ey eure device.

T. W'en the source is determined to be properly
scored, rotate the RED side (now empty) plunger
knob until the plunger snaps into its original
fully engaged (closed) position.

NOTE: Unless both plungers are in the closed position
the plunger knobs will extend too far outward to allow

, the front door to close completely.
\

U. Disconnect the exchanger tube and place inside of
C-1. Close both doors, install padlock, affix
tamper seal and exchange the source ID tags.

V. Survey all exterior surfaces of the package to
assure that the radiation level does not exceeda

200mR/hr at the surface or 10mR/hr at one meter
(3.3 feet).

W. Complete the Source Transfer Record (see Attachment
6) and forward it to the RSO.

16.4 Records

Source Transfer / Disposal Records and Radiographic
Operations Reports shall be maintained for a minimum of
three years after completion.

.

.

. --
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17.0 EMERGENCY INSTPPCTIONS
|17.1 Responsibility
i
i

It is the Radiographer's and/or Assistant Radiographers j
responsibility to notify the Centerior Energy Company of |any situation in which they believe an emergency |condition exists whether it be in transportation, use I
and/or storage of source material. |

17.2 Notification

one of the following individuals shall be notified as
soon as possible by telephone (collect if necessary),
or by company pager.

Residence Work Phone

1. Jim Ewing (216) 428-2674 (216) 259-3737 Ext. 5402
RSO

2. Bill Hilkens (313) 854-1927 (419) 249-5000 Ext. 2092Assistant RSO

The reach the above individuals by company pager, first
dial 1-800-366-7243, then enter the applicable pager

l number below. Enter the telephone number at which you
wish to be contacted, then press the # symbol before
hanging up.

P

Jim Ewing pager 589-1701 or Bill Hilkens pager 589-1619.
i In the event that the situation requires immediate

response and the above individuals cannot be reached,
notify the applicable NRC regional office. The
telephone number can be found on NRC Form 3 (See Figure
9-2).

In the event an emergency occurs at Perry or Davis
Besse, also notify the Plant Health Physicist at the
facility.

17,3 Company Emercency Telephone Numbers

In the event of an injury, contact the following:

Cleveland
'

For major emergencies:
Cuyahoga County ---------------------- 479-4444

'

Centrex System ----------------------- 44444
All other areas ---------------------- 1-800-589-9234

For minor emergencies:
All areas (ask for double E) --------- 1-800-686-2345
Centrex System ----------------------- 41111 . __
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Toledo
,

Davis Besse only ------------------------ 7777 l

All other Locations --------------------- 5678

1.7 . 4 Emercency Situation Assessment

If it is believed that an emergency situation exists the
following actions shall be taken:

1. Suspend radiographic operations immediately;
2. Ensure the source is in its properly shielded

position, if possible.

3. If the source cannot be secured, restrict and post
the Radiation Area or suspected Radiation Area to a
2mR/hr level.

4. A radiographer must maintain surveillance of the
radiation area. In a case where the radiation area
encompasses a large area, responsible percens should
be recruited to restrict access to the area.

5. Calmly gather the pertinent information available and
notify the appropriate individual listed in Section

(.
17.2 for direction and resolution.

17.5 Emeraency situation Examples

Emergency situations are defined, but not limited to the
following examples:

1. Dosimeter goes off-scale.4

2. Radioactive source becomes stuck in the source guide
tube.

3. Damage to source material drive mechanisms or source
guide tubes preventing the retraction of the source
to its properly shielded position.

4. Radiographic exposure device is dropped or damaged.
I5. Radiation survey instrument does not function .

properly.

6. An alarming ratemeter alarms and it can be determined
that the alarm is not due to a week battery.

,

7. Accident during transportation of source material via ,

company vehicle. Also see paragraph 17.6. '

NOTE: Never leave the scene of an accident unless you
need medical attention and until you are sure of the . __ |..

!
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!
y

security of the source material. In the event medical-attention is needed, placard (s) should be in an
.appropriate place in the vehicle, if applicable, as to tinform local, state and/or civil authorities'who to

contacted in case of an emergency.
,

17.5.8. Fire in an area.where radiographic exposure devices
are stored -(temporary- or permanent storage area) .

NOTE: Caution Radioactive Material and Notice signs :should be placed in appropriate areas as to inform
}local, state, civil'andto be contacted in case /or management authorities who is '

of emergencies.

9. Lost or stolen source material. |

10. Any situation in which it is believed that a
iradiation overexposure to an individual has occurred.

11. Any situation in which it is believed that a Iradiation exposure greater than 2mR/hr to an
individual who is not monitored has occurred. "

12. Any situation in which it.is believed that a
i

.

radiation exposure has occurred to a-film badge or
(..

TLD and not to that individual.
;13. Possible property damage that has or may occur
:because of source material.
<

14. Lost, wet or' damaged TLD.

j 17.6 Vehicle' Accidents -

If involved in a traffic accident while transporting a
radioactive source, including loading, unloading or i
temporary storage of a source:- '

.
. . $

1. The accident should first be reported to the civil' :authorities, the RSO and contact the above listed L

company telephone numbers. '

2. The Department of Transportation shall be' notified at
1-800-424-8802' at the earliest practicable moment if
as a direct result of hazardous materials:.

'

A. A person is killed.
l

B. A person receives injuries requiring his or her ;
~

hospitalization.

C. Estimated carrier or other property damage exceeds
$50,000. - --

'
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17.6.2.D. An evacuation of the general public occurs lasting
one or more hours.

E. One or more major transportation arteries or
facilities are shut down for one hour or more.

F. The operational flight pattern or routine of an
aircraft is altered.

( Fire, breakage, spillage or suspected radioactive
contamination occurs involving shipment of
radioactive material.

H. A situation exists of such a nature (e.g., a
continuing danger to life exists at the scene of
the incident) that, in the judgement of the
carrier, it should be reported to the Department
even though it does not meet the above criteria.

3. The following information is required to be reported
to the Department of Transportation:

A. Name of person making the report, name and address
of the carrier represented by the reporter.

B. Phone number where reporter can be contacted.
(

C. Date, time and location of incident.

D. The extent of injuries, if any.

E. Classification, name and quantity of radioactive
* source.

F. Type of incident and nature of hazardous material
involvement and whether a continuing danger to
life exists at the scene.

4. A report shall also be submitted in writing, in
duplicate, in accordance with the requirements of 49
CPR Part 171.16,

17.7 Source Retrieval

1. If a source becomes stuck in the exposed position and
retrieval is necessary,,the RSO will determine
whether outside assistance is necessary. Assistance
may be obtained from either MQS or Amersham.

,

NOTE: The situation will need to be evaluated to
determine if a planned special exposure is necessary
(see Section 10).

2. HQS can be contacted at (216) 498-9494. . __
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17.7.3. Amersham can be contacted at 1-800-225-1383.
17.8 Post Emeraency Action

1. If an individual's dosimeter is found to be off-scale
(regardless of suspected cause), they shall be
immediately barred from performing radiographic
operations or receiving any occupational radiation
exposure until:

A. The individual's TLD shall be immediately sent in
for processing by expedited delivery.

B. The individual may not return to radiographic
functions or receive occupational radiation
exposure until the TLD results are reported,
reviewed and the individual is released for work
by the Radiation Safety Officer.

2. The individual's suspected radiation overexposure
shall be calculated if it is determined that the
cause of the off-scale dosimeter is from radiation
exposure.

3. Calculation shall be based on re-enactment of the
occurrence or available data, provided the

( information is specific concerning time, distance,
shielding, type and activity of byf applicable.product material
and background radiation levels, i

4. Equipment that may have been damaged during the
incident shall be removed from service until an
inspection, maintenance, repair and calibration (if*

applicable) has been performed to the satisfaction of
the Radiation safety Officer.

5. The RSO shall obtain and implement formal corrective
actions and actions to prevent reoccurrence of all
radiographic emergencies.

17.9 Reporting

A Radiographic Incident Report (see Attachment 4) shall
be completed giving detailed information required of the
emergency situation within 24 hours of the occurrence.

The RSO is responsible for' filing reports of incidents
with the appropriate regulatory agencies.

,

17.10 Records

The Radiographic Incident Report shall be maintained for |
a minimum of three years after completion. . __ 1

i
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18.0 Abbreviations and refinitions
Absorbed dose - The energy imparted by ionizing radiation per
unit mass of irradiated material. The unit of absorbed dose
is the Rad.

Activity - The rate of disintegration or decay of radioactive
material. The basic unit of activity is the curie.

ALARA - Making every reasonable effort to maintain exposures
to radiation as for below the legal dose limits as practical.
Background radiation - Radiation from cosmic sources,
naturally occurring radioactive materials and global fallout
as it exists in the environment from the testing of nuclear
explosive devices. This does not include the radiation fromsources, byproduct or special nuclear materials, or nuclear
reactors.

Access point - (see Entrance point)
Alarming ratemeter - A personal monitoring device worn while
conducting radiographic activities calibrated to signal an
audible alarm when in a radiation area of 500mR per hour or
greater.

( Assistant Radiation Safety Officer (Asst. RSO) - An
individual authorized to perform the duties of the RSO in his
absence.

Authorized personnel - Personnel qualified as Radiographers
and Assistant Radiographers in accordance with 10 CFR Part 34
and this manual.4

Byproduct material - Any radioactive material (except special
nuclear material) yielded in or made radioactive by exposureto the radiation incident to the process of producing or
utilizing special nuclear material.

Calibration - Check in the accuracy of the equipment and
instruments against a known standard and correcting as
required.

camera - A radiographic exposure device containing a licensed
radioactive isotope for industrial radiography applications.
Carrier - A person engaged in the transportation of
passengers or property by land or water as a common, contract,
or private carrier.

CFR - Code of Federal Regulations.

- -
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Collective dose - The sum of the individual doses received ina given period of time by a specified group of individuals.
Collimator - A beam shaping device which utilizes shielding
material to restrict the direction in which the radiation is
emitted.

Committed Dose Equivalent (CDE) - Internal uptake of
radioactive material equivalent to internal 50 year dosage to
specific organs or tissues.

Committed Effective Dose Equivalent (CEDE) - The sum of the
products of the weighting factors applicable to each of the
body organs or tissues that are irradiated and the committed
dose equivalent to these organs or tissues.

Contamination - The presence of unwanted radioactive
material.

Curie (Ci) - The basic unit used to describe the activity in
a sample of radioactive material. One curie equals 3.7
billion radioactive disintegrations per second.
Declared pregnant woman - A woman who has voluntarily
informed her employer, in writing, of her pregnancy and the
estimated date of conception.

!

Dose (Rad) - The amount of ionizing radiation absorbed per
unit of mass of irradiated material at a specific location,
such as a part of the human body.

Dose equivalent - The product of the absorbed dose in tissue,
quality factor, and all other necessary modifying factors at4

the location of interest. The unit of dose equivalent is the
Rem.

Dose rate - The radiation dose delivered per unit of time.

Dosimeter - A device that measures radiation dose through
discharging when in an ionizing radiation field.

Dosimeter charger - A device used to charge a dosimeter.

Dosimetry - (see Personal monitoring device)

Effective dose equivalent - The sum of the products of the
dose equivalent to the organ or' tissue and the weighting
factors applicable to each of the organs or tissues that are
irradiated. *

Embryo / fetus - The developing human organism from conception
to the time of birth.

. __
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Emergency instruction - Instructions to be followed by
Radiographers and Assistant Radiographers in'the event of an
accident, ecuipment malfunction or uncontrolled conditions
existing whIle engaging in radiographic activities.
Entrance point - Any location which through an individual
could gain access to radiation areas or to radioactive
materials.

Exposure - Being exposed to ionizing radiation or to
radioactive material.

Exposure rate - Exposure to radiation intensity per unit of
time.

External dose - That portion of the dose equivalent received
from radiation sources outside the body.
Extremities - The human anatomy including the hand, elbow,
arm below the elbow, foot, knee or leg below the knee.
Eye dose equivalent - The external exposure of the lens of
the eye which is taken as the dose equivalent to a tissue
depth of 0.3 centimeter (300 mg per centimeter squared).
High radiation area - An area accessible to individuals in

! which radiation levels could result in an individual
receiving a dose equivalent in excess of 100 millirem in any
hour at 30 centimeters from the radiation source or from any
surface that the radiation penetrates.

Individual monitoring - The assessment of dose equivalent bythe use of devices designed to be worn by an individual.a

Individual monitoring device - (see Personal monitoring
device)
Hember of the public - An individual in a unrestricted area.
However, an individual is not a member of the public during
any period in which the individual receives an occupational
dose.

millirem (mR or mr) - A unit of dose equivalent being equal
to one thousandth of one Rem.

Minor - An individual less than_18 years of age.
NRC - The Nuclear Regulatory Commission or its duly

'authorized representatives.

Occupational dose - The dose received by an individual in a
restricted area or in the course of onployment in which the
individual's assigned duties involves exposure to radiation
and +o radioactive material from licensed or unlicensed . -
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!

sources of radiation. Occupational dose does not include
dose received from background radiation, from medical ;

practices or as a member of the general public. !

Operating instructions - Instructions to be followed by
Radicgraphers and Assistant Radiographers in conducting
radiographic activities.

Package - The packaging together with its radioactive
contents as presented for transport.

Packaging - The assembly of components necessary to ensure
compliance with the packaging requirements of 10 CFR Part 71.

;

Personnel monitoring device - Devices designed to be worn by
a single individual for the assessment of dose equivalent.
These include film badges, TLD's, pocket dosimeters,
extremity dosimetry and alarming ratemeters.
Physical survey - A survey to determine the location of
radioactive material by the measurement of radiation
intensity. Conducted when surveying an exposure device and
guide tube after an exposure, to determine radiation
intensities for the purposes of transportation, etc.

Planned Special Exposure (PSE) - An infrequent exposure to
! radiation, accounted for separately from and in addition to

the annual dose limits.

Quality Factor - The modifying factor that is used to derive
dose equivalent from absorbed dose. The quality factor for
converting absorbed dose to dose equivalent for X-ray or
gamma radiation is 1..

Rad - The unit of absorbed dose. One Rad is equal to an
absorbed dose of 100 ergs / gram.

Radiation (or ionizing radiation) - Means alpha particles,
beta particles, gamma rays, x-rays, neutrons, high speed
electrons, high speed protons and other particles capable of :
producing ions. 1

Radiation Absorbed Dose (Rad) - The measure of ionizing
radiation to any specified material in relation to the energy J

absorbed per unit mass of the material.

Radiation area - An area accessible to individuals in which
radiation levels from a radiation source or from any surface {'
that the radiation penetrates could result in an individual -

1
receiving a dose equivalent in excess of 2mR in 1 hour.

Radiation Safety Officer (RSO) - The representative appointed
by the liscensee and approved by the NRC who is responsible
for the administration of the Industrial Radiography Program

. __ !
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and is the liaison between the liscensee and the NRC. !

!

Radiation survey - The process of using a survey meter to '

measure the presence and intensity of lonizing radiation.
Radioactive - Atoms which are energetically unstable and

idecay to a stable condition by emitting electromagnetic
radiation.

Radiographer - A certified individual who performs, or who,
in attendance at the site where radiographic sources are
being utilized, personally supervises the radiographic
operations and who is responsible to the license for assuring
compliance with the requirements of federal regulations and
the conditions of the license.
Radiographic exposure device - An instrument containing a
sealed source within radiation shielding which may be
mechanically operated for the purpose of making a
radiographic exposure.

Radiography - The examination of materials by the
nondestructive method utilizing sealed sources of byproduct
material or other sources of ionizing radiation.

Radioisotope - An unstable isotope of an element that decays
{ or disintegrates spontaneously, emitting electromagnetic

radiation.

Recharging dosimeters - (see Zeroing dosimeters).
Rem - The unit of any of the quantities expressed as dose
equivalent. The dose equivalent in Rems is equal to thei

absorbed dose in Rads multiplied by the quality factor.

Restricted area - Any area, in which access is limited by the
liscensee for the purpose of protecting individuals against
undue risks to exposure to radiation or radioactive
materials.

Bealed source - A byproduct material that is encased in a
capsule designed to prevent leakage or escape of the
material.

Shallow dose equivalent - Applirs to the external exposure of
the skin or to an extremity which is the dose equivalent at a
tissue depth of 0.007 centimeter' averaged over an area of 1
square centimeter.

.

Shielding - A layer or mass of material used to reduce the
intensity of ionizing radiation.

Source - A radioactive material packaged so as to produce
radiation for experimental or industrial applications.

. __
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Source changer - A shielded device designed for
transportation of radioactive sources and used when
exchanging a higher activity source for a lower activity
source when depleted below useful strength.

Storage container - A container designated as a storage
location for radioactive sources.
Survey - A measurement of ionizing radiation incident to the
presence of radioactive materials under a specific set of
conditions. When appropriate, such evaluation includes a
physical survey of the location of materials and equipment
and measurement of intensity of radiation.

Survey meter - An instrment to measure the dose rate of
exposure to radiation.

Thermoluminescent Dosimeter (TLD) - A device worn by
individuals to measure exposure to ionizing radiation for the
purpose of compiling occupational radiation exposure
histories.

Time of storage survey - A survey of the exposure device or
source changer at the time of storage to ensure that the
source is properly stored in it's shielded position and to
determine whether the area must be posted as a radiation
area.

Total Effective Dose Equivalent (TEDE) - The sum of the deep
dose equivalent (for external exposure) and the committed
effective dose equivalent (for internal exposures).

Transport Index (T.I.) - The dimensionless number (rounded up.

,to the first decimal place) placed on the label of a package
to designate the degree of control to be exercised by the
carrier during transport.

Units of radioactive activity - Radioactivity is commonly
measured using the following terms:

Curie = 3.7 billion disintegrations per second (dps) or 222
billion disintegrations per minute (dpm).
millicurie = 0.001 curie (one thousandth)
microcurie = 0.0000001 curie (one millionth)

Unrestricted area - An area, access to which is neither
limited nor controlled by the liscensee.

Very high radiation area - An area, accessible to
individuals, in which radiation levels could result in an -

individual receiving an absorbed dose in excess of 500
millirem in 1 hour at 1 meter from a radiation source or from
any surface that the radiation penetrates.

Whole body - Is, for the purposes of external exposure, the
__,

Page 18-6



A A
W W

CSC Industrial Radiography Program Section 18
*

Rev. 1 09/15/93 Title: Abbreviations and Definitions

head, trunk (including male gonads), arms above the elbow or
legs below the knee.

Year - The calendar year beginning on January 1 and ending on
December 31.

Zeroing dosimeters - Placing a dosimeter on a dosimeter
charger and adjusting so that the reading is between 0 - 10
mR.

(

4

l

I
I

l

.
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19.0 Forms

19 1 Forms

The below described forms are exhibjted in the
Attachments.

Attachment No. Form Title Rev.

Attachment 1 Quarterly Inventory / 0
Periodic Maintenance Report

Attachment la Quarterly Inventory Log 1

Attachment 2 Dosimeter Calibration Log 0

Attachment 3 Radiographic Operation 1
Report

Attachment 4 Radiographic Incident Data O
Report

Attachment 5 Radioactive Material 1
Receipt Inspection Report

Attachment 6 Source Transfer Record 1
.

i

Attachment 7 Radioactive Material 1
Shipping Record

Attachment 8 Leak Test Data Sheet 1

Attachment 9 Training Record for Radiography 0
*

Personnel

Attachment 10 Annual Training Review 0

Attachment 11 Qualification Basis for 0
Radiography Personnel

Attachment 12 Performance Review Checklist 0

Attachment 13 Industrial Radiography Program 0
Update

i

Attachment 14 Industrial Radiography Program 0 l
Revision Review |

Attachment 15 Emergency Telephone Numbers 0
'

Attachment 16 Weekly Dosimeter Log 2

Attachment 17 Leak Test Sticker 0
- --

Page 19-1
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Attachment 18 Section 206 of the Energy 0
Reorganization Act of 1974

Attachment 19 Source Utilization Log 0
i

i

Attachment 20 Shipping Paper 0

Attachment 21 Survey Meter Calibration Log 0

| Attachment 22 Alarming Ratemeter Calibration 0
Log

Attachment 23 Radioactive Material Shipping 0
Paper

Attachment 24 Planned Special Exposure O
Checklist

19.2 Record Retention

The record retention requirements are delineated in the
specific sections as generated within this manual.

(

.

l
. [

l
*

1
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(Industr W Radiography Program - At & hment #1) |,

W W

OUARTERLY INVENTORY / PERIODIC MAINTENANCE
Rev. 0 *

Date / /

Source: Ir192- [ ] Co60- [ ] Serial No.: Curies *:

Exposure Device: Mfr./Model No.- Serial No.-

Location:

(Choose One:) (* - Reviev Source Decay Chart)

[ ]- A. Quarterly Inventory / Maintenance Sat UnSat N/A

1. Vas the exposure device and storage facility locked----[ ] [] []2. Was the storage area properly posted-------------------[ ] [] []3. Inspect the exposure device for damage to the lock,
fittings, fasteners and labels----------------- -----[ ] [] []4. Ensure the locking mechanism operates properly---------[ ] [] []

Next Quarterly Inventory due / / .

[ ]- B. Periodic Maintenance Sat UnSat N/A

1. Control unit, crank assembly and exposure device
inspected, cleaned and lubricated-----------------------[ ] [] [],

2. Proper labels and stickers attached----------- -= -----[ ] [] []
3. Equipment reassembled and operates properly---------- -[ ] [] []

REMARKS -
4

Physical survey results: Surface = mR/hr; Three Feet = mR/hr

Time of storage survey : mR/hr @ 18 inches from the surface.

Survey Heter ID.:
_ Cal.Due / /

Performed By: Date / / -

Performed By: Date / /

Reviewed By : Date / /

(RSO or Asst. RS0) . ._
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(Industrial Radiography Program - Attachment #1a)
.

QUARTERLY I!WENTORY LOG
Rev. 1

| | | | | | Isotope { {l Source | Date ] Storage | Inventory | Date i Quantity | |Serial No. Received Container Due Complete and Type Remarks

! I I I I I I l

i I L i i i l i

l I I I I I I

I I I I I I I I

I I I I I I I I
|

|
1 1 I I I I I i

1 1 1 I I I I I

I I i I I I i I

.

I I I I I I | |
|

1
I I I I I I I I

I I I I I I I I
I

|

| | | | | | | 1
I

I
I I I I I I I

I -

|
| | 1 I I I I I
I I I I I I I I

~

- --



(Inductr Radiogrcphy Program - A hment (2)

1|

.

DOSIMETER CALIBRATION LOG

Bev. O,

Manufacturer - Model No. -

Serial No. - Range : (0 to 200 mR)(0 to 500 mR)

Note : Zero dosimeter prior to calibration.

Cal. Post cal. Acc. Cal. Next Cal.
Date reading Rej. By Due Date Comments

(

4

*

,

% W-



.- - - - - -

A A
W W

(Industrial Radiography Program - Attachment #3)
,

RADIOGRAPHIC OPERATIONS REPORT
Rev. 1
Page 1

Source Type - Ir192 Curies Date / /

Manufacturer - Amersham Model No. - 424-9 Serial No.

EXPOSURE DEVICE

Manufacturer - Ame.rsham Model No. - 6606 Serial No. - A4526

|
,

INITIAL SURVEY RESULTS
9
mR/hr 9 surface mR/hr 0 3.3 feet

Survey Meter No. Calibration Due / /

! PRIOR TO USE DAILY INSPECTIONS
|

1. Inspect camera for damage to lock, fittings, fasteners and labels ---[ ]
,

,

|9 Inspect crank, control cable andor loose fittings -------------- guide tube for cuts, breaks, damagedI i ------------------------------------( ),

3. Check cable connections with No-Go gage -----------------------------[ ] I

4. Reference survey of exposure device mR/hr ------------------[ ]
|4 5. Radiation boundaries established and signs posted -------------------[ ]

Source utilized at

Time per exposure No. of exposures

mR/hr 0 feet

\/'
mR/hr 0 feetmR/hr 0 feet -- * --

/ \
.

mR/hr @ feet

. -

Final Physical Survey Results mR/hr

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ . _ _ _ _ _
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(Industrial Radiography Program - Attachment #3)
.

RADIOGRAPHIC OPERATIONS REPORT
Rev. 1
Page 2

Source utilized at

Time per exposure No. of exposures

.,,_ mR/hr e feet

\/
mR/hr 0 feet - * -- mR/hr 0 feet

/ \,

mR/hr e feet

Final Physical Survey Results mR/hr

.:=-

!

Source Storage [ ]- In Vehicle [ ]- In Storage Area

e
Time of Storage Survey mR/hr at 18 inches

4

Remarks:

The below signed individual (s) verify that the above information is
accurat.e and has been completed in accordance with CSC's Industrial
Radiography License procedures and applicable Federal Regulations.

:
Signed ~

Title i

.

Signed Title

C

. __

Reviewed By Date / /
I
|

_ _ _ _ _ - . _ - - _ _ _ _ _ ..



(Industrg l Radiography Program - Aj tchment #4)W
RADIOCRAPHIC INCIDENT REPORT

Rev. O Page 1 of

.

Radiographer: Date / / Time:

Vork Location:

Who notified: (RS0) (Asst.2S0) Date / / Time:

Vere radiographic operations suspended immediately 7--- =------[yes] [no]

Fill in the applicable incident block below and explain all pertinent info.
in the details section.

[ ] - lost, Vet or Damaged TLD

TLD ID No. -

Assigned To:
_

[ ] - TLD Possible Exposure to Radiation

TLD ID No. -

Assigned To:
('

Where was TLD located when it was believed to be expose to radiation ?

How much radiation (estimated) did the Film Badge /TLD receive ?
under 25mR-[ ] 25 to 75mR-[ ] 75 to 150mR-[ ] 150 to 250mR-[ ]
250 to 500mR-[ ] above 500mR-[ ] unknovn-[ ]

[ ] - Possible Overexposure of Radiation to an Individual

Individual (s) involved:
l

TLD ID No. -

Dosimeter Off-Scale ? - (YES) (NO) When Noticed (Time):
.

How far away from the source was the individual ? -
For how long ?

Exposure Device - Serial No. -
- --

Source: (Ir192) (Co60) Serial No. - Curies -

Survey Heter ID No. - Cal. Due - / /

|

1
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(Industr y Radiography Program - At E hment #5)

RADIOACTIVE MATERIAL RECEIPT INSPECTION REPORT
Rev. 1

.

Date Received : / / Material Ir 192-1 ] Co 60-1 ) Curies
Supplier /Mfr.- Purchase Ordct :

Model No.- S/N- Leak Tested- / /

Container ID.-

Inspect for damage : None found-[ ] Yes-[ ] (explain in remarks)

Final Delivery Carrier :

Location Received :

Physical Survey

Shipping Container: mR/hr @ surface; mR/hr 0 3 feet
Survey Meter ID. - Cal. Due / /

( [ ] - Transferred to Exposure Device (See Source Transfer / Disposal Record)

I ] - Source recieved in an Exposure Device

[ ] - Source stored in Source Changer
|*

i

Time of Storage Survey

Storage Location - j

Survey Results : mR/hr @ 18 inches from the surface.

Storage area secured and posted correctly ?

;

Remarks : '

.

.

Performed By : Date / /

Performed By : Date / / - --

Reviewed By : Date: / /

(RS0) (Asst. RS0)
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(Industrial Radiography Program - Attachment #6)
)

SOURCE TRANSFER / DISPOSAL RECORD
'

Rev. 1

Radioactive Material (1): Iridium 192: Curies-
|

Serial No. - Leak Tested: / /

Transferred From : Exposure. Device Mfr/Model:

Serial No:

Transferred To : Source Changer Mfr/Model:

Serial No: I
|
|

Radioactive Material (2)i Iridium 192: Curies-i

|

Serial No. - Leak Tested: / /

Transferred From : Source Changer Mfr/Model:

Serial No: l

Transferred To : Exposure Device Mfr/Model:

Serial No:

Physical Survey Prior to Transfer
.

Exposure Device : Surface = mR/hr ; Three feet = mR/hr

Source Changer : Surface = mR/hr ; Three feet = mR/hr

Physical Survey Following Transfer

Exposure Device : Surface = mR/hr ; Three feet. mR/hr !
I

Source Changer : Surface = mR/hr ; Three feet = mR/hr

Remarks- .

-

1

l
i

Performed By : Date / /

Performed By : Date / / - - - -

Reviewed By : Date / /

|

<
- _ _ _ _ _ _ _ _ _ _ _ _

;
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(Industr 1 Radiography Program - At chment #7)
RADIOACTIVE MATERIAL SHIPPING RECORD i

Rev. 1
;,

Ship To :
;

Carrier -

Veight - Date Shipped / / ;

!

Radioactive Material
Proper Shipping Name: [ ]- R0 - If greater than or equal to 10 curies Ir-192 I

[ ]- RADI0 ACTIVE MATERIAL, Special Form N.O.S, UN 2974
[ ]- RADIOACTIVE MATERIAL, Articles Manufactured from

Depleted Uranium, UN 2909
| ]- RADI0 ACTIVE KATERIAL, L.S.A., N.O.S., UN 2909

Radionuclide Form Activity Serial No. USNRC Identification No.

I I I I L I

TYPE B SHIPPING CONTAINER

Mfr/Model No. Serial No. Cert. of Compliance No.

I I I I
i

Physical Survey Results

Shipping Container: mR/hr @ surface ; mR/hr 0 3.3 ft.

" Radioactive" Label: [ ]- White I; [ ]- Yellov II; [ ]- Yellow III (*),

(*- Placards required)
Transportation Index assigned: (N/A to Radioactive White I)
Survey meter ID. No. - Cal. Due - / /

SHIPPERS CERTIFICATION
I hereby certify that the contents of this consignment are fully and accurately
described above by proper shipping name and are classified, packed, marked and
labled, and are in proper condition for carriage by air according to national
governmental regulations.

This package conforms to the conditions and limitations specified in
49CFR173.424 for radioactive material, excepted package - articles manufactured
from depleted uranium, UN2910. -

TRANSPORTATION BY AIR *

This shipment is within the limitations prescribed for Cargo-Only aircraft.

Signed: Date / /

!
- --
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(Industrial Radiography Program - Attachment #8)
.

LEAK TEST DATA SHEET
Rev. 1

Radioactive Material: Ir 192--I ] Co 60--[ ] Curies -

Source Serial No. - Last Leak Tested - / / __

Exposure Device: Mfr/Model No. -

Serial No. -

Physical Survey Results

Exposure Device: Surface- mR/hr; Three Feet- mR/hr

Survey Meter ID No. - Cal. Due - / /

Test Sample Radiation Level: Less than 2mR/hr--[ ] Greater than 2mR/hr--[ ]

(Note: If the test sample is greater than 2mR/hr, notify the RSO immediately)

( Time of Storage Survey

Storage Location -

Survey Results : mR/hr @ 18 inches from the surface.
4

Remarks -

Leak test smear samples are counted by PNPP Bealth Physics personnel per
Instruction HPI-12. Copies of this analysis report are attached.

Performed By:
'

Date / /

~

Performed By: Date / /
,

Reviewed By: Date / /

- --
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(IndustriIl Rndiography Prcgram - Attachmant (9)

.

TRAINING RECORD FOR RADIOGRAPHY PERSONNEL
Rev. O

Trainee:
Position:

Date(s) of Training : Total Bours:
._

Subject:

Objective:

Training Haterials:

(

Evaluation:,

Training Conducted By:

Organization .

Title .

Signature

Trainee: . _

Reviewed By -
,

i(RS0) (Asst. RS0) '
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(Industrial Radiography Program - Attachment flo) .

ANNUAL TRAINING REVIEV,

Rev. O

Name: SSN: - -

Dates of Training:

Topics Covered Q N/A
Revisions to the Industrial Radiography Program

-----------------[ ] []
Items Reviewed:

Revisions to applicable Federal Regulations------------ -- - -- [ ] []
Items Revieved:

Review of Audit Findings-- - -- - - - - - - -

-----------[ ] []
t

Items Reviewed:

Review of Radiation Incidents--=--==- =

-----------------------[ ]- [ ]

Items Reviewed:

Other Items Reviewed:

.

.

Trainee: Date / /

Trainer: Date / /
- --

Reviewed By: Date / /

(RS0) (Asst. R50)
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(IndustriE Radiogrcphy Program - Attcchmsnt fil)w

.

QUALIFICATION BASIS FOR RADIOCRAPHT PERSONNEL
Rev. O

Name:
SSN: - -

PRIOR TRAINING

Type:

Vhere: When: Bours:

Type:

Where: When: Hours

Type:

Where: When: Hours:

Type:

( Where: When: Hours:

Past Experience
' Employer:

Where:
When:

Qualifications:

Employer:

Where: When:

Qualifications:
-

Employer: .

Vhere: When:

Qualifications:
- --



-- . _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _

m & i

W W

.

Name:

Has the above individual: YES N/A

Received the required training on;

o The Characteristics of Radiation and Radiation Safety - -[ ] []

o The Industrial Radiography Program -= -- =[ ] []t

I'

o The Emergency Instructions ------- =- ---------[ ] []

o Transportation of Sources and Equipment Operation ------ - -[ ] [] j

io Applicable Federal Regulations = - -[ ] []
'

Demonstrated adequate skill, knowledge and judgment in;

o Performing Industrial Radiography - - - - --[ ] []

o Performing Source Changes - =- ---------- [] []

o Performing Leak Tests and Vipe Tests - =[ ] []------=-

o Passed the required vritten examination - -- - ---- [ ] []

Test Score: %

I have revieved the applicable training records and evaluated the.

individual identified above. I consider him/her qualified as a

(Radiographer) or (Radiographer's Assistant) and additionally
qualified to perform:

[ ]--N/A

[ ]--Leak /Vipe Tests

[ ]--Source Changes

Limitations (if any):
'

.

Effective Date of Qualification:
. --

Evaluated By: Titie:

Reviewed By: Title:

__- _ __- - _-__ ______- __ ---_-___-_- -_ - _- - - - -
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(Industrial Ratliography Program - Attachment (12)

PERFORMANCE REVIEV CHECYl.IST
*

Rev. 0

Date / /

Performance Review of:
(Radiographer) (Radiographer's Assistant)

Radiographic Location -

Sat UnSat N/A

1. Vere all applicable prior to use (daily) inspections
properly performed--------- -- =- --- - - - --[ ] [] []

2. Did the individual possess a copy of the Radiation
Safety Manual -- = =- - - - - - - =- -- [ ] [] []

3. Vas the individual wearing the proper Film badge /TLD
and Dosimeter- -- ----- - ------ [] [] []

4. Vere all other individuals working within the restricted
area vearing the proper Film badge /TLD and Dosimeter--- -[] [] []

( 5. Vas the high radiation area properly posted - [] [] []

6. Vas the radiation boundary properly established and posted--[ ] [] []

7. Vas an operable and calibrated survey meter utilized--- --[ ] [] []
4

8. Had the source been leak tested within the previous 6 mo.'s-[ ] [] []

9. Had the Quarterly Inventory / Maintenence been performed
within the previous 90 days-- -- =--- - [] [] []

10. Vas the restricted area properly controlled to prevent
unauthorized entry- -

- - ==- ==-- -[ ] [] []

11. Did the Individual have suf ficient knowledge of operating
practices and safety rules--- - --- ------- =- = -[ ] [] []

12. Did the individual lock the exposure device and properly
survey the camera following each exposure-------------------[ ] [] []

'
*

13. Vas the source properly stored, locked and the Time of
- - - - - - - - ---- ---== [] [] []Storage survey performed- -

|

14. Vas the storage area properly posted------------------------[ ] [] []
. --

1

1

1
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PERFORMANCE REVIEW CHECIG.IST (Cont.)

,

!
!

.:
*

.

Remarks -

h
!
I

f
.t
,

r

?

i
;4

I
..

:

i

i
'

|

Performed By:
,

****************************************************************************** ;

,

The (Radiographer) (Radiographer's Asst.) has demonstrated an'(adequate)
l .(inadequate) understanding of the Radiation Safety Manual, operating,

7

practices, safety rules and regulations.

.

Recommended Training - 1

9

I

.

I
I

IEvaluated By: ___
(RS0) (Asst. RS0) ]

Date ./ /

*******************************************************************************-

I have read and unders'tand the content's of this peiformance review. <

|
1.

Signed: Date / /

*******************************************************************************

cc: Director; Corporate Health Physicist; RS0; Asst. RS0; Individual's
' '-

Training File; Performance Review File

i

|
= . - _- . .. .. . , - - - _ -

I
.
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(Industrici R2diogrcphy Program - Attachmsnt (13)

.

INDUSTRIAL RADIOGRAPHT PROGRAM UPDATE
Sev. O

To: From:

Control No.: Phone:

INSTRUCTIONS

Vithin 3 vorking days of receipt, please insert and/or remove the below
listed items. Attach the removed documents to this transmittal and return.
Please sign to acknowledge receipt of the item (s) listed.

It is the responsibility of the Assignee to personally sign this transmittal
acknowledging receipt of the material.

'

Effective Date of: / /

INSERT REMOVE & RETURN

4

.

.

I hereby attest that this manual is current to the date of this form.
. __

Signed: / /
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(Industrial Radiography Program - Attachment #14)

INDUSTRIAL RADIOGRAPHY PROGRAN REVISION REVIEV

.

Rev. O

To:
Mail Zone:

From:
Hall Zone:

Please review the attached proposed revision and return by / / .

Section No.- Revision- Recommended Effective Date- / /
Title-

Reason for Revision:

Audit finding / concern--[ ] Regulatory change--[ ] Organization change--[ ]

Program improvement--[ ] Change in an interfacing section--[ ]
Other--I ] (specify)

Comments

(

4

.

.

Recommendation

[ ]---Approval - No comments
! ]---Approval - Comments are minor
[ j---Revision - Comments are major ,

' '-

|

Revieved By: Date / /
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******* ****************************************< -***************************************.- ****
, .-

NOTICE -

IN CASE OF AN EMERGENCY OR ACCIDENT INVOLVING
THIS VEHICLE OR RADIOACTIVE MATERIAL. STORAGE AREA

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTIFY: -

H,

U-
CENTERIOR SERVICE COMPANY S

cNONDESTRUCTIVE EXAMINATION u
PERRY NUCLEAR POWER PLANT E

10 CENTER RD. *
NPERRY, OHIO 44081 H

EASTERN OHIO ocall: 216-259-1000 +
r 216-622-9800 $( 800-686-2345 2

,

| Ask for Perry extension 5402
} =j
$<

WESTERN OHIO mCall: 419-249-5849 "o800-447-8883'

c
Ask for extension 5849 E

.s 1
Evenings, Weekends or Holic ays Call: I I

y .i
James Ewing (RSO) - 216-428-2674

%or *
William-Hilkens (A.RSO) - 313-854-1927

(CALL ANY OF THE ABOVE NUMBERS COLLECT IF NECESSARY) hhFe
u

**************************************************************************************************** !'
*

The following documents are available for review. s
$at the above listed address or the mobile laboratory.

* 10 CFR Part(s) 19, 20, ~21, 34, 71
* Secton 206.of the Energy Reorganization Act of 1974 q* CSC -' Industrial Radiography Program j,

' * USNRC License

*******************************************w************************=*******************************f
|
.

| t
'1

.,

-

. _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ . _ _ _ _



UEEY1Y DOSIMETER LOG
REV. 2

NAME: SSN:

DATE / / [ ]- N/A [ ]- Utilized at:

TLD No. Dosimeter ID. Reading @ Start Reading @ End

i I I I I

Alarming Dosimeter S/N - Calibration Due - / /

Possible radiation dose received from (check all that apply):
[ J- X-Ray Radiography [ ]- Source Radiography [ J- Nuclear Plant (RRA)

DATE / / [ ]- N/A [ ]- Utilized at: h
c.

TLD No. Dosimeter ID. Reading @ Start Reading @ End $
e

| | | | | U.
"

Alarming Dosimeter S/N - Calibration Due - / / ,
O

Possible radiation dose received from (check all that apply): $.
[ ]- X-Ray Radiography [ ]- Source Radiography [ ]- Nuclear Plant (RRA) J

N
mDATE / / [ ]- N/A [ ]- Utilized at: W
6<

TLD No. Dosimeter ID. Reading @ Start Reading @ End $
o

I I I I l $
>

Alarming Dosimeter S/N - Calibration Due - / /
I

Possible radiation dose received from (check all that apply): %
i

[ ]- X-Ray Radiography [ ]- Source Radiography [ ]- Nuclear Plant (RRA) g
S

DATE / / [ ]- N/A [ ]- Utilized at: !
"
oTLD No. Dosimeter ID. Reading @ Start Reading @ End

| I I | | 0
Alarming Dosimeter S/N - Calibration Due - / /

Possible radiation dose received from (check all that apply):
[ ]- X-Ray Radiography [ ]- Source Radiography [ ]- Nuclear Plant (RRA)

.

DATE / / [ ]- N/A [ ]- Utilized at:

TLD No. Dosimeter ID. Reading @ Start Reading @ End i

l | | | |

Alarming Dosimeter S/N - Calibration Due - / /

l

Possible radiation dose received from (check all that apply): |
| ]- X-Ray Radiography [ ]- Source Radiography [ ]- Nuclear Plant (RRA)

|
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(Industrial Radiography Program - Attachment (17)

,

1
1-
1'
j LEAK TEST

The Source contained within this Exposure Device was
_

Leak Tested on i

f __ and found to have less than
0.005 altrocuries of removable contamination. This '

Source is due to be Leak Tested prior to
. !

* ^

1 i __ .

(- :I-

,

9

.

G

4 go *

~_-_----_----L-__.._-.-____---__._-_..-.._..--_- . - . ~ . . - . . _ _ . - _ _a



(v] &
_.

w
(Industrial Radiography Program - Attachment #18)

.

i
.

Section 206 of Public Law 93-438, the Energy Reorganization Act of 1974

" NONCOMPLIANCE

Sec. 206. (a) Any individual director, or responsible
of ficer of a firm constructing, owning, operating, or supplying
the components of any facility or activity which is licensed or
otherwise regulated pursuant to the Atomic Energy Act of 1954,
as amended, or pursusut to this Act, who obtains information
reasonably indicating that such facility or activity or basic
components supplied to such facility or activity -

(1) Fails to comply with the Atomic Energy Act of 1954, as
amended, or any applicable rule, regulation, order, or license
of the Commission regulating to substantial safety hazards, or

(2) Contains a defect which could create a substantial
safety hazard, as defined by regulations which the Commission
shall promulgate, shall immediately notify the Com=ission of
such failure to cceply, or of such defect, unless such person
has actual knowledge that the Commission has been adequately
inforned of such defect or failure to comply.

(b) Any person who knowingly and consciously fails to
Provide the notice required by subsection (a) of this section
shall be subject to a civil penalty in an amount equal to the

( amount provided by section 234 of the Atomic Energy Act of
1954, as amended.

(c) The requirements of this section shall be prominently
posted on the premises of any facility licensed or otherwise
regulated pursuant to the Atomic Energy Act of 1954, as amended.

(d) The Coc:=f ssion is authorized to conduct such reasonable,'

inspection and other enforcement activity as needed to insure
compliance with the provisions of this section."

.

v

/.

; - -

I
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(Industri F Rudiography Program - Att Namant #1,3

~

INDUSTRIAL RADIOGRAPHY PROGRAM

SOURCE trTILIZATION LOG
Rev. O Page No.

Source: Mfr. - Model No. -

Source Type: Ir192 - [ ] Co60 - [ ] Serial No. -

IAEA Certificate No. -

Exposure Device: Mfr.- Model No. -

Serial No. - C of C No. -

Date/ Time Date/ Time Location of Use Radiographer
Out In

_

.-

l

.

!

~ -- |
i

i

!
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(Industrial Radiography Program - Attachment #20)
RADIOACTIVE MATERIAL SHIPPING PAPER *

Rev. O

Shipping Names: RQ, Radioactive Material, Special Form, N.O.S., UN 2974;
Radioactive Material, Articles Manufactured From
Depleted Uranium, UN 2909.

Source Type - Ir192 Curies Date / /

Manufacturer - Amersham Model No.- 424-9 Serial No.

NOTE: A 24 HOUR EMERGENCY RESPONSE TELEPHONE NUMBER AND EMERGENCY
RESPONSE INFORMATION CAN BE FOUND ON LAMINATED CARDS DIRECTLY BEHINDTHIS FORM.

SHIPPING CONTAINER

Manufacturer - Amersham Model No. - 660A Serial No. - A4526

Certificate of Compliance No. Type B(U) Packace USA L 9033 B(U)

Transported From

Transported To
(~

0
Survey Results mrem /hr 9 surface mrem /hr 0 3.3 feet

Radioactive Label [ ]- White I [ ]- Yellow II [ ]- Yellow III
4

Transport Index Vehicle Placarded [ ]-YES [ ]- NOT REQUIRED
.

Vehicle Survey Results mrem /hr 9 surface

mrem /hr 0 Drivers / Passenger Area

Survey Meter ID No. Calibration Due

SHIPPERS CERTIFICATION

This is to certify that the above named materials are properly *

classified, described, packaged, marked and labeled, and are in proper
condition for transport according to the applicable regulations of the
Department of Transportation. ;

i
!

. -_Signed Title

Reviewed By Date / /
. i

|
i
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(Industrial Radiography Program - Attachment #21)
.

._________________________________________________________________________.
j SURVEY METER CALIBRATION LOG |, .._________________________________________________________________________+

| MANUFACTURER MODEL NUMBER SERIAL NUMBER
+_________________________________________________________________________+|
| MPL NUMBER|

+__________+_____________________________+______________+_________________.||

| DATE | REMARKS CAL. DATE | CAL. DUE DATE |+_______ __+_____________________________+|______________+_________________+
1 I
+__________+_____________________________+I I

______________+_________________.I
I I
+__________+-____________________________+I_____________+I_________________I_

I I I_________+_____________________________+______________+I_________________1+_
I I I_________+_____________________________+______________+I I+_ _________________+
1 1 I I
__________+_____________________________+______________+_________________+I+

| | | |__________+_____________________________+______________+_________________+|+
1 I I__________+_____________________________+______________+I I+ _________________+

l__________+1 I I_____________________________+______________+_________________+I+
| | 1 I__________+_____________________________+______________+_________________+I+
| 1 I I_________+_____________________________+______________+_________________I._

l i
i

__________+_____________________________+______________i_________________.I
I I I I I
+__________+_____________________________+______________+_________________+
1 1 I I__________+_____________________________+______________+_________________+I,+
1 I I I |

-

+__________+_____________________________+________ ____+_________________+
1 I I I+__________+_________.___________..________+______________+__________________
l | I I__________+__________________.__________+______________+_________________+I.

+
I I I I I

'

+__________+_____________________________+______________+_________________+ j
| | | | |+__________+_____________________________+______________+_________________+
1 I I I I+__.._______+_____________________________+______________+_________________+
| | | 1 l |+__________+_____________________________+______________+_________________+ |

1 |
~

l | I+__________+_____________________________+______________+_________________+
| | | |
__________ _____________________________ ______________+_________________l

~

+

. -

_ . _ _ _ _ _ _ . _ _ _ _ _ . . _ _
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(Industrial Radiography Program - Attachment #22)
,

<_________________________________________________________________________.
ALARMING RATEMETER CALIBRATION LOG

,_________________________________________________________________________+|
| HANUFACTURER

+_________________________________________________________________________+|
| HODEL NUMBER S
+__________+__________.._______________ERIALNUMBER ___+______________+_________________+|
| DATE REMARKS CAL. DATE | CAL. DUE DATE |+__________+|_______.._____________________+|______________+_________________.
I
+__________+I______..______________________+II I______________+_________________+
|
+__________+|_____________________________+|| |______________+_________________.
I l
+__________+_____________________________+i I I

______________+_________________+
1 I#__________+1_____________________________+______________+I_________________.I
I I
+__________+_____________________________+I I

______________+_________________.I
I I
+__________+_____________________________I I I

______________+_________________+
1
+__________+I_____________________________+I______________i1_________________+

1
___________+_____________________________+1 I

______________+_________________.I
I I
+__________+_____________________________+I I I______________+_________________+
1

<__________+I_____________________________+______________+I_________________.II

( l
__________+_____________________________+I I I

______________+_________________+
l i
+__________+_____________________________+1 I I

______________+_________________+
1 I
+__________+_____________________________+I I I______________+_________________+
1 I

-

+__________+_____________________________+I I I______________+_________________+
1 I#__________+I_____________________________+______________+i1_________________+
| |
+-_________+_____________________________+| | |______________+_________________+
1 l
+__________+_____________________________+| I

______________+_________________.I
I I
+__________+_____________________________+I I I

______________+_________________+
1 I#__________+I_____________________________+______________+II

_________________+
1 I+__________+1_____________________________+______________+II

|
~ _________________+

+__________+|_____________________________+l i I
______________+_________________+

1 I I+__________+I_____________________________+______________+I___________'______+

n _ . -

. - _ _ _ _ _ - _ _ -
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(Industrial Radiography Program - Attachment'#23)

RADIOACTIVE MATERIAL SHIPPING PAPER *

Rev. O
t

Shipping Names: RQ, Radioactive' Material, Special Form, N.O.S., UN2974;Radioactive Material, Articles Manufactured From ,

.IDepleted Uranium, UN2910. '

Source Type - IR-192 Curies Date / / [
.

-Manufacturer - Amersham 'Model No.- 424-9 Serial No.-

.

NOTE: A 24 HOUR EMERGENCY RESPONSE TELEPHONE' NUMBER AND EMERGENCY ;

RESPONSE INFORMATION CAN BE FOUND ON LAMINATED CARDS DIRECTLY BEHINDTHIS FORM.

,

SHIPPING CONTAINER

Manufacturer - Amersham Model No. - 660A Serial No. - A4526 |

,

Certificate of Compliance No. Type B(U) Packace MEA L 9Q)) B(U)
.,

!

' Transported From
,

iTransported To
I .

,

e iSurvey Results mR/hr @ surface mR/hr 9 3.3 feet- '

Radioactive Label [ J- White I [ J- Yellow II [ ]- Yellow III'

Transport Index Vehicle Placarded ( J-YES [ 3- NOT REQUIRED i
4

Vehicle survey Results mR/hr @ surface

mR/hr 9 Drivers / Passenger Area' i

i

Survey Meter ID No. Calibration Due :,

I

- '

SHIPPERS CERTIFICATION ;

This is to certify that the above named materials are properly ;classified, described, packaged . marked and labeled, and are-in_ proper
|condition for transport accordin,g to the applicable regulations of'the

Department of Transportation. -!,

i

. Signed' Title
- --

,

-Reviewed By Date / /-
!

,

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



& A
w w

(Industrial Radiography Program - Attachment #23)
i

RADIOACTIVE MATERIAL SHIPPING PAPER '

Rev. O
!

!Shipping Names: RQ, Radioactive Material, Special Form, N.O.S., UN2974; IRadioactive Material, Articles Manufactured From !Depleted Uranium, UN2910.

Source Type - IR-192 Curies Date / /
Manufacturer - Amersham Model No.- 424-9 Serial No.

NOTE: A 24 HOUR EMERGENCY RESPONSE TELEPHONE NUMBER AND EMERGENCY
RESPONSE INFORMATION CAN DE FOUND ON LAMINATED CARDS DIRECTLY BEHINDTHIS FORM. i

)

SHIPPING CONTAINER

Manufacturer - Amersham Model No. - 660A Serial No. - A4526

Certificate of Compliance No. Tvoe B(U) Packaae USA 1 9033 B(U)

Transported From

Transported To
(

0
Survey Results mR/hr 9 surface mR/hr 0 3.3 feet

Radioactive Label [ J- White I [ ]- Yellow II [ ]- Yellow III
i

Transport Index Vehicle Placarded [ ]-YES [ J- NOT REQUIRED

Vehicle Survey Results mR/hr 9 surface
mR/hr 0 Drivers / Passenger Area

Survey Meter ID Nc. Calibration Due

SHIPPERS CER'TIFICATION

This is to certify that the above named materials are properly '

classified, described, packaged, marked and labeled, and are in proper
condition for transport according to the applicable regulations of the
Department of Transportation.

. -_

Signed Title

Reviewed By Date / /

___ _ __
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(Industrial Radiography Program - Attachment #24)

PLANNED SPECIAL EXPOSURE AUTHORIZATION CHECKLIST
Rev. O
Page 1

Describe the unusual circumstances which require the PSE.
Use additional pages if needed.

.

-

Name and title of the individual authorizing the PSE.
t

[ ] Individuals involved in the PSE are at least 18 years of
age.

4

Names of Volunteers to be involved in the PSE.

The individuals involved have been informed of:
[ ] The purpose of the planned o~peration.

[ ] The estimated doses and associated potential risks and ~

specific radiation levels or other hazardous conditions
that might be involved in performing the task.

,

[ ] Instructed in the measures to be taken to keep the dose
ALARA considering other risks that may be present. . __

!

:
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(Industrial Radiography Program - Attachment #24)

PLANNED SPECIAL EXPOSURE AUTHORIZATION CHECKLIST
Rev. O
Page 2

Prior to permitting an individual to participate in a PSE,
doses for each individual involved in the PSE shall be
determined as follows:

NOTE: Any doses received during accidents or emergencies must
be subtracted from the PSE limits that the individual may
receive during the current year and during the individuals
lifetime.

[ ] The individuals internal and external doses from all
previous PSE's. The individuals lifetime allowable PSE
total effective dose is 25 REM.

[ ] All occupational radiation dose received during the
lifetime of the individual.

[ ] The exposure history shall be recorded on NRC Form 4, or
equivalent. The record must show each period in which
the individual received occupational radiation exposure
and must be signed by the individual who received the
exposure. For any period for which the individual does
not obtain a report, a notation shall be made on NRC Form

( 4, or equivalent, indicating the periods of time for
which data are not available.

NOTE: If a complete record of the individuals current and
previously accumulated occupational dose is unobtainable,
that individual is not available to participate in a PSE.

4

The dose limit for any individual involved in any single PSE
shall be no more than 5 Rem. The PSE dose and annual
occupational dose shall be tracked and accounted for
separately.

[ ] Additional dosimetry may be needed in order to monitor
the shallow dose equivalent for extremities.

[ ] N/A

Describe what actions were necessary in performing the PSE,
why the actions were necessary and how doses were maintained
ALARA.

.

.

(continued on next page) . __

- _ _ _ - _ _ - _ _ _ - _ _ .
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(Industrial Radiography Program - Attachment #24)

PLANNED SPECIAL EXPOSURE AUTHORIZATION CHECKLIST
Rev. O
Page 3

[ ] The estimated individual and collective doses prior to
performing the PSE, and the doses actually receiveda

during the PSE have been recorded on NRC Form 4's.

The records of doses received during PSE's, accidents and
emergency conditions must include, when applicable:

[ ] The deep dose equivalent to the whole body, eye doseequivalent, shallow dose equivalent to the skin, and
shallow do'se equivalent to the extremities.

Each individual involved in a PSE shall be informed inwriting of the best estimate of the dose resulting from the
PSE within 30 days from the date of the PSE.

A written report of a PSE shall'be submitted within 30 days
to the Administrator, NRC Region III, 799 Roosevelt Road,

.

Glen Ellyn, IL 60137, in accordance with 10 CFR 20.2105.

4
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Industrial Radiography Program '

bpoendix A - Applicable Federal Regulations

The below listed Federal Regulations are contained in this
appendix:

10 CFR Part 19 - Notices, Instructions, and Reports to
Workers; Inspections

10 CFR Part 20 - Standards for Protection Against Radiation
10 CFR Part 21 - Reporting of Defects and Noncompliance
10 CFR Part 34 - Licenses for Radiography and Radiation

Safety Requirements for Radiographic
Operations

10 CFR Part 71 - Packaging and Transportation of Radioactive
Material

(
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Industrial Radiography Program .

i

ADoendix B - Radiation Incidents ,

i

b

:

This appendix contains information on rac*.iation incidents and
other miscellaneous information on Radiography as received in
NRC Information Notices, NRC Bulletins or other sources.
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS -

TTTLE 10. CHAPTER 1, CODE OF FEDERA1. REGUt.ATIONS-ENERGY

{ 19.1 19 3

PART Nouces,iNsraucrioNs AND nePoarsTowoaxsas: |s

INSPECTION AND INVESTIGATIONSgg j

I to.2 sape. .[~ * License' means a ucense issued
,,3 ,,,,,,,,,, He regulations in this part apply to ; under the regulations in Parts 30
to.s scope. .

19.3 Dettatuons. all persons who receive, possess. use. or . ,q through 35.39,40.60.81.10.or73 of ;

19.4 Interpretauons. transfer materiallicensed by the la this chapter. including Ilcenses to op. - '

IL8 C*'a'""a8""*"8* Nuclear Regulatory Commission *f erste a production or utt11:ation facitl.
s o.: intem.tl.a con.cu.a e.guiremenu: pursuant to the regulations in parts 30 != ty pursuant to Part 50 of this chapter.

* '

*

' * Licensee" means the holder of such a
Ntine of nouces to workers. through 35. 39. 40,60, et. or part 72 of :

to a cense.
1s.12 Instrucuens to workers. this chapter. including persons licensed
10.83 Nottncauona sad reporta to indlend- to operate a production or utilisation

* _ #esindedoreo means an utes. access
ust' Iscility pursuant to part 50 of this to which is limited by the licensee for - r

, ''

wYt rsYur$" ins
chapter and persons licensed to possess ig the purpose of protectingindividuals

M against undue nsks from exposure tooas
1s.15 consultauon with workers durtns in. Power reactor spent fuelin on .;4 radiation and radioactive materials.

specuens. independent spent fuel storage
19.18 Requests by workers for inspections installetion (ISFSt) pursuant to part 72 of !E Restricted ares does not include areas
19.11 Inspecuona svot warranted; infonna2 this chapter.%e regulations regarding :g used as residentialquarters but '

" * * * interviews of Individuals under . g separate rooms in a residentist building
19.18 Sequestranon of witnesses and subpoena apply to allinvestigations and Lmay be set apart as a restricted area. '

esclusion of counselin interviews inspections within the jurisdiction of the .
'N""' " "''"' ''E "

conducted under sutepoens' Nuclear Regulatory Commission other -
1930 Employee proaction. than those involving NRC employees or $~ "'" "'*I' """? "" . ,

"

"" * " " " ' " ' " '"
II19.30 Wiationt , NRC contractors.The regulations in this IE attorneys during en interview conducted

19.3: Amt, cation for enemptions E*'t do n app y o poenas issued 82 as part of an investigation. inspection. or' ( 19.32 thimmination protubited. rso.40 Cnemal penatt=L
- other inquiry,

8 19.3 Dennitions. " Worker" means an individual
- As used in this part: engaged in activttles licensed by the

"Act" means the Atomic Energy Commission and controlled by a licens.
Autheruy:Seca 53. 63. 81.103.104.161.166. n '

u 6a Stet. 530,833, s25. 936. 937. 948,955. es Tv Act of 1954,168 Stat. 919) including .ce, but does not include the licensee.
'

8 emended. see. 234. a3 Sist. 444, as amended E any amendments thereto.
& (42 tLSE 2073. 2093. 2111. 2133. 2134. 2201. g " Commission" means the United4

'

a- 223e. 2282t sec. 201. se Stat.1242. as j States Nuclear Regulatory Commis.
7 emended 142 U.SE 56411. pub. t. 95401. sec. {slon.
O to. 92 Sto1. 2951 (42 U.S C. 58511

L t

_
*

> Exclusion moons the removal of
counsel representing multiple Intmsts

g from an interview whenever the NRCI ts.1 Purpo . tf official conducting the Interview has
ne regulations in this part estsblish * concrete evidence that the presence of

requirements for notices. instructions. E the counsel would obstruct and Impede
and reports by Ilcensees to individuals g the Particular investigation or ;

,

participating in licensed activities and
n8P*ction. 3

options available to these Individuals in
connection with Commission -

;
inspections of licensees to ascertain

-

|
compliance with the provisions of the

g Atomic Energy Act of 1954. as emended.
a Title 11 of the Energy Reorgantration Act

*

E of 1974. and regulations, orders, and
2 licenses thereunder regarding -
I radiologicalworking conditions ne

regulatione in this part also establish the
rights and responsibilities of the
Commhslon and individuals during
interviews compelled by subpoena as ,

* -
,part of agency inspectioris or

investigations pursuant to section 16tc
of the Atomic Energy Act of1954. as

,

amended, on any metter within the
4

Commission's jurisdiction.

~ Decernber 31,1992 f$91
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19.4 ' 19.13(d)
PART 19. NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:- , ;

J 19.4 Interpretations. [ (c) Each licensee and applica.nt shall
Llons of radioactive material de ited

j. Except as specifically authorised by g post Porm NRC-3. (Revision 6-82 or or retained in the body of an i irld
n the Commission in writing. no inter. , later) *Notter to Employees.** as re- us.t. shall be reported to the individualquired by Parts 30, 40, 60. 60. '70. *f 2 as specified in this section. The iniN pretation of the meaning of the regu. m

g titlens in this part by any officer or (and 150 of this chapter. mation reported shall include data d [
amployee of the Commission other Novz: Coples of Forun NRC-3 umay be ob. results obtained pursuant to Commis.

R than a written interpretation by the tanned by wrtuna to the Restonal Admin 6s. slon regulations. orders or license con- '!trator of the appespriate UJL Ninesear stes- diuons. as shown in records matn.General Counsel will be recogntzed to '

be binding upon the Commission. utatory Cosrannaston Restonal Offnee listed , tained by the licensee pursuant to
en Appensis D of Part to of this chapter-

7 g Commission regulations. E|ach notiti.
'

$ 19.5 Communications. (d) Documents, nottees, or forms e, cation and report shalt be in writing-
tactude appropriate identifying data bposted pursuant to this section shall et

Except where otherwise specified in appear in a sufficient number of * such as the name of the licensee the
this part. all communications and re* places to permit individuals engaged in M name of the individual, the Individ.
ports concerning the re gulations in licensed settvities to observe them on ual's social security number.' include '

P this part abound be addressed to the the way to or from any particular 15 the individual's exposure Information:
;"., Regional Administrator of the appro- censed activity location to which the and contain the following statement:
* priate 1,f.S. Nuclear Regulatory Com- document applies. shall be conspleu. ,

6 mission Regional Offlee listed in Ap- ous, and shall be replaced !! def aced or This report is furntshed to you under the

'NM,N,,%''$$1*QCQ '1

g pendia D uf Part 20 of this chapter. a.itered. ,n

Communications. reports, and applica. tel Commission documents posted should preserve this report for further ref.
Lions may be delivered in person at the pursuant to pa.ragraph (aM41 of this erence.

~

Commission's of fices at 2120 L Street. section shel be posted within 2 work. 4
*

NW., Washington, DC. or at 11555 ing days after receipt of the docu.

Rockville Pike, flockville. Maryland. ments from the Commission: the 11

(.
.

rcensee's response. If any, shall be
.. b) Eaclilleensee shall advise each3 19.8 Informstlen collection require- posted within 2 working days after dis-

patch by the licensee. Such documents worker annually of the svorker's dose as
enents: OhtB spproval.

shall remain posted for a mlntmum of shown in records maintained by the i
talThe Nuclear Regulatory Commis-

5 working days or until action correct', E licensee pursuant to part 20($ 20.401slon has submitted the informstlon Ing the violation has been completed e
g and i 20.001 or, for licensees |collection requirements contained in whichever is later. se implementing the prJvisions of |. this part to the Of flee of Management g 39,i in,tr,ctl.n, t. ..ege,,,

Il 20M-20.2% i 2a2% %r to '
j and Budget tOMBI for approval as re- All individuals work.Ing in or fre. *

quentinc any portion of a restricted january 1.1994. licensees operatingqutred by the Paperwork Reduction
Act of 1980 (44 U.S.C. 3501 et seq.l. area shall be kept informed of the smder il 2al-20.001 are required to !,

t, OMB has approved the information storage. transfer, or use of tsaloactive provide this information only upon
collection requirements contained in materikts or of radiation in such por- request of the worker ~this ps.rt under control number 3150- tions of the restricted tres; shall be in-

0044. O structed in the health protection prob- ,

(b) The approved information collec- y tems associated with exposure to such
'

tion requirements contamed in this h radioactive materlats or radiation, in, - (c) At the requeu of a worker formerly
part appear in i 19.13. u precautions or procedures to minimize engaged in licensed activities controlled i

2819.11 Posting of notires to workers. funct or o pr te ve d vices -
by the liansee. each licensee shall

4 furnish to the worker a report of the
tei Each lleensee shall post current ployed; shall be instructed in, and in- worker's emposure to radiation er

copies of the following documents: structed to observe, to the extent

(11 The regulations in this part and within the worker's controt, the app 11 radioactive material for each year the,'

in Part 20 of this chapter; cable provtsions of Commission regula, worker was required to be monitored
3

t21 The license, heense conditions. or tions and licenses for the protection of under either i 20.107 or 120.202 or for

documents incorporated into a twense personnel from exposures to radiation hcensees implementing the provisions of,

or radioactive materials occurring in ll 20.1001-20.2401. under l20.1502.
E, by reference. and amendments there. such areas; shall be instructed of their Such report shall be furmshed within 30 y

' ,

c go.
E E31 The operating procedures appil- responsibt!!ty to report promptly to { days from the time the request is made. .'

the licensee any condition which may g or within 30 dnys after the exposure of' * cable to licensed activities. lead to or cause a violation of Commis- a the individual has been determined by*

Ill (4) Any notice of violation involving ston regulations and licen.ses or unnee- the licensee, whichever is la ter. This
radiological sorking condihons. pro- essa.ry exposure to radiation or to ra- =a report shall cover the period of time that i

,

6

; . posed imposition of civil penalty. or dioactive material; shall be instructed the worker's activities involved i
order tssued pursus.nt to Subpart B of in the appropriate response to warn- exposure to radiation from radiosclive

IPart 2 of this chapter, and any re- Ings made in the event of any tanusual materials licensed by the Commission,

sponse from the licensee. occurrence or malfunction that may - and shallinclude the date and locations
-!

,

(b) If posting of a document speel- involve exposure to radiation or radio- of licensed setivities in which the c

. fled in paragraph tal til. (2) or (3) of active materlat; and shall be advised as worker porticipated during this period.this section is not practicable. the 16- to the radiation exposure reportsl

censee may post a notice which de- which workers may request pursuant (d) When a licensee is required pur-

scribes the document and states ahere to l 19.13.The extent of these instrue. suant to i 20 405 and i 20 408 or.,for, 6

-it may be examined.
Lions sha!! be commensurate with po- licensees implementing the provisions of
tential radiological health protection ii 20.1001-20.2401. Il 20.2202.20.2203.
problems in the restricted ares 20.2204 or i 20.2200. of this .

8 19.13 Notineations and rtporte to Indl- thapter to report to the Commisalon I

' viduals, any exposure of an individual to radt- i

atton or radioactive materta.1 the 11 >

ta) Radiation exposure data for an censee shall also provide the indirtd-
Individual, and the results of any
measurements, analyses. and calcula. utt a report on his esposure data in- |

* --
'

cluded therein. Such report shall be |

transmitted at a time not later than
, the transmittal to the Comminston.

!
.

' |

|
:
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19.13(e) PART.19 o NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS:-

.

is) Holwithstindtng the other pros (W ti. upon receipt of such notice,
(el At the reg' est oi e worker w' o is stona of this secuon Commission in. the Regional Office Administrator de.h! v

terminating enrployment with the spectors are authortred to refuse to termines kntt the complaint meets the
licensee that involved arposure to penntt ammpaniment by any individ. requirements act forth in paragraph

radiation or esdioactive materials. ual who dellberately interferes with a (t) of this secuen. and that there are
during the current calender quarter or fair and udedy inspecu m 'with m@ mM k Wu N W
the current year each licensee shall retard to areas containing informadon ' alleged violttlon entsts or has oc.

prov6de at termination to each such classified by an agency of the UA curnd, he shall cause an inspetuon to
worker, or to the worker *a designee.,,a Oovernment in the Interest of nation. be made as soon as practicable. to de.
written report regarding the radiation al secudty, an indiendual who secom- termine 11 such alleged violauon extsts
dose received by that worker fran pantes an inspectof ma'y have access to or has occurred. Inspecum pmM

such informauon only tf authortsed to to this section need not be limited tooperations of the licensee during the do so. With,regarjl_to_any tres con _ gg agg g g g
current year or fraction thereof.If the tatning proprietary iniormation. the IItif Inspath w ww% Wmost recent Individual snonitoring workers, representative for that tret ,g *results are not ses; fable at that i me a
wrtuen estimate of the dose shall be

shall be an individual previously su. (t) If the Administrator of the ap-
thorised by the licensee to enter that D''Pfl*t' Regional O. !!ce, determines.

-
!provided together with a clear

tres. with respect to a complaint underindication that this is en estimate."

E t.icensees required by 11 20.407-20.40s I 19.15 Consultation with workers during I19.16. that an inspection is not war.
E of Il 201-20.eot to provide terminstion inspect 6 ens. ranted because there are no reasona.

reports end etstisticai summaries oI (a) Commission Inspectors may con ' ble grounds to believe that a violation
oeru, shonal doses to the Commission sult privately with workers concerning, entsts or,has occurred. he shall notify

shall continue to provide these reports matters-of occupational radiation pro - the complainant in writing of such de.
until they adopt the provisions of tecuon s.nd. other rnatters related to tenntnation. The complainant may

il 20. tool-20.24aL or until knaary 1. Epplicable provisions of Commission obtain review of such determination

.-* regulations and licenses to the extent by submitting a written statement of,

e. the inspectors deem necessary for the position with the Executtre Director
for Operation. U.S. Nuclear Regula-~g 13.14 rruence of representatleen of 11- " conduct of an effective and thorough

g inspection. Lory Commission. Washington, D.C.eensen and workers dyrtns aspec-
20555. who will provide the licensee

& tb) During the course of an inspec. with a copy of such statement by certi-
(a) E h licensee shall t!!ord to the

Commission at all reasonable times op. g Lion any worker may bring privately to fle mall. excluding, at the request of ,

the attention of the inspectors. either the compitintnt. the name of the com-portunity to inspect materials. activi. orally or in witting. any past or plainant. The licensee may submit anties. Iacilities. premises, and records present condition which he has reason opposing written statement of positionpursuant to the regulations in this to believe may have contributed to or with the Executive Director for Oper-
chapter'uring an inspection. Commts. caused any violation of the act the attons who will provide the complain-(b) D

! slon inspectors may consult privately regulations in this chapter. or license ant with a copy of such statement by
with workers as specified in 119.15. condition. or any unnecessary expo. certifled mall. Upon the reouest of the
The licensee or licensee's representa- sure of a,n Individual to radiation from , complainant the Executive Director

licensed radioactive material undertive may accompany Commission in- the !!censee's control. Any such notice ; for Operations or his designee may
in writing shall comply with the re- ?., hold an informal conference in whichspectors during other phrases of an in-

the complainant and the licensee mayspecuon.
(c) If, at the time of inspection, an quirements of | 19.16(t). "g oraHy presen tr views. An infonnal |

individual has been authortred by the (c) The provisions of paragraph (b) conference may also be held at the re- i

workers to represent them during of this section shall not be interpreted .3 guest of the licensee, but disclosure of |
i

Commission inspections the licenset as s.uthortzation t.o disregard hutruc- the identity of the complainant will be'

shall notify the inspectors of such au- tlons pursuant to 119.12. made only following receipt of written
thorization and shall give the wortars' authortsation from the complainant.-

4 representative an opportunity to ac. -51016 Requests by workers for inspec- After considering til written and oral
r. company the Inspectors during the in- Hou' views presented, the Executive Direc-
n spection of physical working condt- (a) Any worker or representative of tor for Operations shall t!!!rm. modl-
r Mons. workers who believes that a vloittion f ying, or reverse the determination of* (d) Each workers' representaure
R ahall be routinely engaged in licensed of the Act, the regulations in this the Administrator of the appropriate

settvities under control of the fleensee
chapter. or license conditions exists or Regional Offlee end furnish the com-

and shall have received instructions as has occurred in Itcense activttles with plainant and the lleensee a written no-

specified in i 19.12. regard to radiologlett working condl- tification of his dectston and the
tel Dt!!erent representatives of 11' tions in which the worker is engaged. reason therefor.

censees and workers may accompany may request an inspection by giving (b) If the Administrator of the ap-
the inspectors during different phases notice of the alleged violadon to the propriate Regional Offlee determines
of an inspection !! there is no resulting Administrator of the appropriate that an inspection is not warranted be-

interference with the conduct of th$ Commission Regional Office, or to cause the requirements of I19.16(m)
inspection. However, only one workers Commission inspectors. Any such have not been met, he shall notify the
representauve at a time may accomps- notice shall be in writing. shall set complainant in writing of such deter-

forth the spectile grounds for the mination. Such determination shall be
(f Ih he ap' proval of the licensee notice, and shall be signed by the without prejudice to the flitng of a

and the workers' representative an in- wwker or representadve of wwkers. A new complaint inteting the require-
dividual who is not routinely engaged g copy shall be provided the licensee by ments of i19.16(a). .

in licensed activltles under control of ; the Regional Offlee Administrator, or
-

the lleense for example, a consultant W inspectw no later man at W time
to the lleensee or to the workers' trp- m, of inspection except that, upon the re-a

resentstfve, sht!! be afforded the op, ; quest of the worker giving such notice.
'portunity to accompany Commission his narne s.nd the name of individuals
i

Inspectors during the inspection of referred to therein shall not appear in
physleal working condfuons. such copy or on any record published. - -

released or made available by the
Commission. except for good cause
shown.

DeCernber 31,1992 (reset)
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19.40(b)
:9.lS(a) PART 19. NOTICES. INSTRUCTIONS, AND REPORTS TO WORKERS:-

.

.

~

.

s Seevestesuon of weinespee SMd 9 t$.1s Emp|gygg pygtettign. S i9.32 Discrim nstion r0gggggeg.
,

., g g No person shall on the ground of sexetcluelen of couneet in entwv6 ewe
conducted under subpoena. O ntractor or subcontr - excMM Mm M@ah 6. &cense o a7 8 or of a licensee against an employee denied the benefits of. or be subjected(s) All witnesses compelled by t=

E subpoens to submit to egency a for engaging in protected activities to dLscrimination under any program
g interviews shall be sequestered unless I under this part or Parts 30,40,50,60, acMW Heensed W W McarM

thumcial conducting the interviews * 10.12. or 150 of thts chapter ts prohib 2g Regulatory Commission. This provl.Ited. alon will be enforced through agency-permits otherwise. _
g
' provisions and rules sitn!!ar to those-

% already established. with respect to
racts.1 and other discrirntnttion, under
Title VI of the Civil Rights Act of-

> (b) Any witness compelled by 1964. This rernedy is not exclusive.-

subpoerne to sppear et an interview I 13.33 v6otstions. however and will not preludice or cut'

during en a gency inquiry may be (a) The Commission may obtain en !fany ther legal remedies available
accompanied. represented, and advised injunction or other court order to " * **

by counsel of his or her c.hoice. prevent a violation of the provisions -

ll wevzt. when the egency omcial of._
conducting the inquiry determlan. altar (1)The Atomic Energy Act of 1954. es

consultation with the OfSce of the amended: ~

Conom! Counsel, that the agency has (2) Title 11 of the Energy
concret) evidence that the prnence of Reorganiration Act of 1974. es amended; ItBAO Celmenet penett6n.

(e) Section 123 of the Atomic Energy
as cttorney represeedog multiple or
interests would obstruct and impede the (3) A regulation or order issued Art of 1954. es amended. provides for

investigation or inspactico.the erency pursuant to those Acts. criminal sanctions for willful violation
Ib) The Commission may obtain e of, ettempted violation of. or conspiracy

omdat may prohibit that counsel from court order for the psyrnent of a civil to violate. any regulelion issued under
beig nresent during the intarvie v, penalty imposed under section 234 of the a sections 161b 1811. or 161o of the Act.(c)The interviewing omcial is to
pr vld) a witness whose counsel bee Atomic Energy Act: 8 For purposes of section 223. all the

been cueluded under parograph (b) of g (1) For violations of- E regulations in part 19 are issued under

this esction and the witness's counsel a S (i) Sections 53.57.62.63.61,62.101. E. one or more of sections 16th,1611. or

written sistement of the reasons y 103.104,107, or 109 of the Atomic w 161o. except for the sections listed in
*

porting the decision to exclude. Dis u Energy Act of1954 ea smended; peregraph (b) of this section.

ament which must be provided to E (ii) Section too of the Energy (b)The regulations in part 19 that are

e than five working days after Reorganization Act: ,,ot issued under sections 161b.1611. or
(iii) Any rule,reguleLion.or order 1610 for the purposes of section 223 are. c!vslon, must explain the basis for the

issued pursuant to the sections specified es follows: il 19.1.19.2.19.3.19.4.19.5., c;unsel's exclusion.This statement
S must clso adwin the witness of the

in paragraph (b)(1)(i) of this section: 19.6.19.16.19.17.19.16.19.30.19.31. and

t: witn:ss' right to appeal the exclusion (ivl Any Icrm, condition. or limitation gg 4g,

y dedslin and obtain en automatic stay of
of any license issued under the sections

thnffectiveness of the subpoene by specified in paragraph (b)(1)(i) of this
* m

section.U filing a motion to quash the subpoene (2) For any violation for which awith the Commission within five days
heense may be revoked under section

ef receipt of this written statement. ISS of the Atomic Energy Act of 1954. as
(d) Within five deys after receipt of

amended.the written notiflection required in
L_

paragroph(c)of this sedjon,a witness
when counselhas been exduded mey
rppeal the exdusion dedston by filing-

c modon to quash ti.e subpoena with
the Commissloa.The filing of the -

modon to quash will stay the
cffediveness of the subpoane pending itut 4ptir.non tur esemptions.

th3 Commisdon's decision on the The Commission may upon apphca.
s

motlett - tion by nny heensee or uport its own
(;)lf s witness' counseils excluded h tnttlative, grant such exemptions from

e the reautrements of the regulations m
under peregrsph (b) of this section.the $ this part as it deterrnines are author-interview msy. st the witness * request. " lied by law and will not result in
cith:r procad without counsel of be undue hazard to lite or property.
deleyed for o reasonable period of time
.13 permit the retentlan et new counsel

.

Th3 taterview msy sloo be rescheduled ~

83 e subsequent date established by the
NRC. sithough the interview aha!I not
be rescheduled by the NRC to e date that
procedes the expirution of the time

revided under 119.16(d) for a ppeal of . _

m cxdusion of counsel, unins the
vitness consents to en earlier dele.

w
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A A
w w

UNITED STATES NUCLEAR REGULATORY COMMISSION

/ RULES and REGULATIONS -

TITLE 10. CHAPTER 1. CODE OF ITDERAL REGULATIONS-ENEROY
-

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20
Orwenn Peortssons Arrare x A-Paorserson Pactone com Ras- Subpert l-Storege ered Control of Licensed

estatoms Matertel
Arranets B-Concewraatlops sp Als AFD gg , ,g

hw ' ' 20 1802 Controlof meterialnotin storage.
20.2 Scope. Ar w C

ANNu Ni m am C1.Ese - SWped Meceubonary Promiuree
Its t diation dose. '" "8'" """ ""# 20 1901 Caution e6 as.F30 5 Linita of tadtoactivity.

sa ndetory es or January 1 20.1002 posting requirements.20 6 Interpretations. h> seguienons e
19s4 with erhee Compeance g.ncouroged 20 1903 E meepitons to post 6ng requirements.

30.1 Communtenttons. 20 1904 1.abchng tontainers.
30. Information collection requirements'

OMD approval. Subpert A-GeneralProvtstons 20.1905 Exemptions to labelms

Prensissist.t Dosts. Intis ano pr 20.1 d s for recelving and
ConcrNTaaTLons 20 ItW purpnse operaing packages.

20 1002 Scope.
20.101 Radtstion dose standards for indl. Subpart K-Weste Disposet

2ninM Dehmhonsviduals in restricted areas. 20 1004 Omte of redsstion dose. 20.2001 General requirements.
2ti.102 Determination of prtot dose.
30.103 Esposure of individuals to concen. 20 toe Units of radioectivity. 20.2002 Method for obtstning opproval of

trations of radnosctive materials in att in 20 Ino6 Interpretations proposed disposal procedures.

centracted areas. 20 ton" Commumcations 20.2003 Disposal by release into sanitary

20 104 Exposure of mlhors. 2n 1006 imfilementation sewerage.

20.105 Permissible levels of radiation in un- 2010m Reportmg recnedmg. and 20.2004 Treatment or disposal by

restricted areas. application requirements' OMD epprovel. incineration.
20 2005 Disposal of specific westes.20.106 Radioacttvtty in effluents to unre- Subpart B-Radiation Protection Programs 20.2216 Transfer for disposal and mantlests

strteted areas.
20.107 Medleal diagnosts and therapy. 20 1101 Radiat6on protechon programs. 20.2007 Comphance with environmental and

30.103 Orders recutting furntshing of bio- health protection regulations.
S@ pert C-Occupatnonal Dose Umtte

assay services. Subport L-Records
20 1201 Occupetional dose hmits for eduhs.

Pawtsonaev Pooctuats 20.1202 Cnmphance with tequirements for 20 2101 General provisions.

summahon of esternst end internal 20.2102 Records of radiation protect 6on

20.202 Personnel snonitortrig. dones. programs.
~20.201 Burveys.

80.203 Cautton signs, labels. signals and 20 1203 Determinellon of etternnidoer from
20.2103 Records of surveys.

eirborne radioactive meterial. 20.2104 Determination of pnar occupational
controls.

20.204 Same: Exceptions. 20 1204 Determ6nstion of internal esposure, dose.

20.205 Procedures for picking cp, receiving, 20 1205 ] Reserved) 20 2105 Records of planned special
eaPoeures.and opening packages. 20.1200 Planned specist exposures,

20.2106 Records of ladividual monitonns20 206 Instruction of personnel. 2012tf7 Occupational dose limits for minors.
20.201 Storage and control of lleensed mm- resuhs.

terials in unrestricted areas. 202107 Records of dose to individus!
Subpart D-Radletion Dose Limits for members of the public.

Wasic Disposal
IndividualIAembers of the Pubhc 20.210e Records of weste disposal.

20.301 General reautrement. Dose hmits for individual snembers
20.2109 Records of testing entry control

20.302 Method for obtaining approval of 20 1301 dev6ces for very high radiation stees
proposed disposal procedures, of the pubhc.

20.303 Disposal by release into sanitary 20 1302 Comphence with dose hmlis for 20.!!10 Form of records
Individust members of the pubhc. gscograte systems.

20,305 estment or disposal by inciner-
meterial

20 306 Disposal of specific mantes. Sutsport F-Surveys and Monnertng 20.2202 Notihcation of incidents.20,311 Transfer for disposal and mantlesta- 20 1501 Generet 2022c3 Repnets of taposces. rediation
20 1502 Conditions requiring individust levels, and concentrations of radioactiveRecos os. Rzeosta, ano Nortrication monitoring of esternal and internal moierte enceeding ihe 1imIto

20 401 Records of surveys, radiation monf- maPationd dose - 20.2204 Reports of planned special
toting and disposal.

20 4D2 Reports of theft or loas of llernaed Subper10-Controg of Esposure From exposures.

tsternal Sources in Restricted Arese 20.2205 | Reserved]
materlat. 20.2206 Reports of indev6 dual monit,onns

20 403 Nott!! cations of incidents. 20 1801 Control of eccess to high radiation
Subpert N-Esemptnone end Addittonef20.404 IReservedl areas

20.405 Reports of overeuposures and exces. 20 W Contrd M me to very high gea
stre levels a.nd concentrations. " 20 2301 Appl 6eetions for esemptions

20 406 IReservedl 20 t e scress to very high 20.2302 Additionni requerements
20 401 Personnel monttoring reports. redielion eress-6tvediators.

,

;
20 403 Reports of personnel monitoring on S* ped 0-Enwcoment

termination of employment or worlL- Subpert H-Respiratory Protection and
20 609 Nottrications and reports to indived. Controts to Restrict intemet Erposure in 20]401 Viotsuons . ._

uals. Restrteted Arese 20.2402 Cnmmat penafues

20 1701 Use of process or other engmeeringERetettons ano ApoITBonat RtecimenstwTs

' ""[ 'e M & Wd20101 Applications for esemptions. p
20.502 Additional re0utretnents. 20 1703 Use of endiv6 dust respirosory

Euroactsauf protection equipment
2017tht I urther restnchone on the use of

20 t.04 boiaurms respirstory protection equipment.
20 602 Cnmmat penafues

December 31,1992ona
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
-

.

_

the requirements set forth in this (B) "Lleensed material" means$> Aufber6ty: secs 53.63.65.al.103.104
part. make every reasonable effort to ,| source material. special nuclear mate-

.

16 3.18 2.186. 6s Sist e30. 933. s35. 936.
s37. e4s. 953. e55. es amenced i42 0.5.C matntain radiation exposures, and re g rial, or by. product material received.
2073.2003.20ss.2311.2133.2134.2201. leases of radioactive materials in ef - possessed. used. or transferred under a
2232. 2234). eece 201. es amended.202.206. fluents to unrestricted areas, as low as E general or spect!!c !! cense tasued b
es sist 1242.es emended.1244.124s(42 is reasonably achievable.The term "as 8 the Commission pursuant to the te -U.S C Ss4L ss42.55463 ; Iow as is reasonably achievable" means [,,Jations in this chapter;

Sectwn to 40s also issued under secs 135. .
reasonably achievable141. rub L eb425. s6 5 tat. 2232. 224t t42 7 as low as is

aceh h Me M h [ m %tnse" means a lleense issued ;{
F t pu es of sec. 233.as Stat.ess. . nology, and the economics of improve 3 under the regulations in Parts 30

se amended (42 U.S C 22731. 55 to 101. ments in relation to benefits to the g through 35.39,40,80.81.10 or Part
20102. 20103 tti. (bl. end tt). 20104 tsl and public health and safety, and other so. ,, TO of'this chapter. "Ucensee * means !
(bl. 20105M. 20 to6tel. 20 201. 30.2021sl. eletal and socioeconomic consider. *i,,the holder of such !! cense; '

e, to tos. to 2C7. 20.301. 20.303. 20.304
3 20.305.20 :102.20 1201-20 1204.20 1206.

ations, and in relation to the utilita. -

7, 20 t rof. 20120s. 20130 s. 201302. 201601. tion of atomic energy in the public in. (101 " Occupational dose" includes
exposure of an Individual to radiation

ct 201502.201601 tsl and (dt. 20. tac 2- terest. (1) in a restricted tret; or till in the
R 201603. 20.3 r01. 20.1704. 20 001. 20.1802. C * course of employment in which the in.
* N, *2h 2 25 2 52 b2005 l 20.2 seope. ** " I" ''P"' " I'

(bl and ic).20 2006. 20.2 tol-20 21 to. The reFulstions In this port apply to radiation, provided,'that occupationale
to 2201-20.2206. and 20.2301are assued #UP" sed 8 o receive. Posun, use, or dose" shall not be deemed to includeSg
under sec.1 sib. 68 stat. sts.se amended.
142 U.S C 2201(b)) and i to 2to6(d) 6e issued

;;; trmfer rns;enallicensed pursuant to 2 any exposure of am individual to radt-
iallon for the purpose of medical diag-

under the Prtvecy Act of 1974. Pub. L s>. g the reguistions in Parts 30 through 35,39. '

57s. s U.S C 552s. and il to102. 20.1031e1.
40. 60. et 70 or 72 of this chapter. nosis or medical therapy of such indl-

20 401-20.407. 20 40sM. 20 40s. 2011021a1 2 includmg persons licensed to operste a vidual.
-

121 sad (4). 201204(cl. 201206 (g) and (bl. production or util:2stion facility (11)" Person" means:(t) Any individ-
-

20.ts04(cH41. 20 teos (c) and (dt. 20.2004M. pursvant to Part 50 of this chapter. utl. corporation, partnership. firm, as-to teostc). 20 2006 It+4d). 20.2 01-20.2103.
20 2104 (bHdl.20.2tos-20.2108. sad sociation. trust. estate, public or prl--

5 20.3 Definntnons wate Institution, group Governmentto 2201-20 2207 ere tesued under sec.1sto.
ss stat. 950.as amended (42 U.5C 2201 toll agency other than the Commission or(a) As used in this part:

(1) "Act" means the Atomic Energy the Department (except that the De-_

~
Ormesutt. Paovisions Act of 1954 (58 Stat. 919) including partment shall be considered a person

(within the meaning of the regulationsany amendments thereto:B 23.1 Purpose. (2) "Altborne radicactive materist"R in this part to the extent that its fa- ,

protection t means any radioactive material dis-E c!!!tles and activities are subject to theta) The regulations in this part es. ,"""

Itablish standards for * persed in the air in the form of dusts.* lleensing and related regulatory au-
P thority of the Commission pursuant toE against radiation har.ards trising out

" of activities under licenses issued by ' fumes, mista, vapon, or gas,es,3)" Byproduct material' means EnYsection 202 of the Energy Reorganiza-
o the Nuclear Regulatory Commtssion = ra(dioactive material (except specit! tion Act of 1974 (88 Stat.1244)) any* e

s.nd are issued pursutnt to the Atomic nuclear materis.1) ylelded in or made State any forelen government of
i

Energy Act of 1954, as amended, and radioactive by ernosure to the radi- nattors or any political subdivision of
the Energy Reorge.nization Act of milon incident to LM process of pro- Eny such government or nation, or

,.19N- ducing or trillising spedal nuclear m&* other entity! and (!!! any legs] succes-
sor, representative, agent, or agency of

terial;

(b) The use of radioactive material
- the f oregoing.~

or other sources of radiation not 11- (4) " Calendar cuarter" raeans not [
censed by the Commission is not sub- less than 12 consecutive wacks nor (12) ** Radiation" means any or gli of

ject to the regulations in this part. more than 14 consecutive weeks. The the fo!!owing: alpha rays, beta rays.
Itowever,it is the purpose of the regu- first calendar cuarter of each year gamma rays. X rays, neutrons, high-
lations in this part to control the pos- sht!1 begin in January and subsequent speed electrons, high-speed protons,

;

session, use, and transfer of 11eensed actlendar cuarters shall be such that and other atomic particles; but not
,

olo waves, or visible, infra- |

E manner that the total dose to an Indi *no day is included in more than one r sound or rtmaterial by any licensee in such a S
calendar cuarter or omitted from In *E eed, or ultraviolet light:o

clusion withtn a calendar quarter. No (13) * Radioactive material" includes% v6 dual (including exposures to licensed E
eand unlleensed radioactive material elleensee shall change the method ob- any such material whether or not sub-
" and to other unlleensed sources of ra * served by him of determining calendar ject to licensing control by the Com- t

I diation. whether in the possession of Quarters except at the beg!nning of a ytaslon;
'

*' Restricted tres,, means anycalendar yes.r.the licensee or any other person but
($) ** Commission" means the Nuclear .,, (14)tres access to which is controlled bynot including exposures to radiation Regulatory Commission or its duly au. es o pro ;

medleal diagnosis and thers.py) does J,horized representatives; yfor pufrom natural background sources or le

atton and radioactive materials. "Re- j
not exceed the standards of radiation - * Oovernment agency" means any

executive department, commission, in c:stricted area" shall not include anydependent establishment, corporation, m' areas used as residental cuarters, al-protection prescribed in the regu a-
@ons in tW pad N though a separate room or rooms in a

*

mholly or partly owned by the United residentfsj bulldfr.4 may be set apart ;
(c) In accordance with recommends- states of America which is an instru.

-

as a restricted tres:
, tions of the Federal Radittlon Coun- mentality of the United States. or any '' ~

j

g cil, approved by the President, persons board, bureau, divtston service, office
'~

P (IS) " Source materis.1" means: (1) ! I. engaged in activities under licenses 2 of fleer, authority, administration, etc

g other establishment in the executive $ Urantum of thorium. or any combina-a tssued by the N uclear Regulatory
* Commission pursuant to the Atomic branch of the Government: * tion thereof,in any physics.1 or chemi-
I Energy Act of 1954. as a. mended. and th " Individual" means any human E cal form: or (11) cres which contain by

welght one-twentieth of one percent
I the Energy Reorgantration Act of 1974

being
,

should. In addition to complying with !
<

'
. . -
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203(a) STANDARDS FOR PROTECTION AGAINST RADIATIONPART 20

f.'0.05%) or more of (a) uranium. (b) |
(3) " Personnel monitortng equip. %rmon Fusa Doac be

t thorium or (c) any combinauon there 7 ment" defined in i 20.202* eww s,

j ef. Source materts.1 does not include 8 (6) Un!ts of measurement of' dose ***" "

.*.***.'*7W
(4) * Survey" defined in g 20.201* ***

dpMaal nucleat material. *
aaw=

(rad. rem) defined in i 20.4; e ,, ,

I'*'E' O/*.-

(16) ''8pecial nuclear 2naterial" N (6) Units of measurement of radioso. **===
means: (1) Pluton!um, uranium 233. Ltivity defined in i 20.8. " *2

urantum enriched in the isotope 233 or ~
fIM Umlu d Wuw h w

%,,, $.
.

f in the tactope 235 and any other ma.
sa

a seci '''terial which the Commiarion, pursuant (a) "Done." as used in this part, la s ous , .
Ef to the provisions of section 81 of the the qua.nt!ty of radiation absorbed per **a ano n w.

g act, determines to be special nucleu unit of mass, by the body or by any U 185 = w' eo

C,,. ,",

' somatertal, but does not include source portion of the body. When the regula 4 ismaterial: or (11) s.ny materid utiftetal.
tions in this part specify a dose during ( y

ss .
.

ly enriched by any of t.he foregoing so , w. wa period of time the dose means the a * " *but does not include source material; total cuantity of radiation absorbed. * w $".' y"~

per unit of mm.as. by the body or by C w a:
[ar(ea )w" Unrestricted atta" means anys.ny portion of the body Aurma Auch17

ru to which is not controlled
k by the licensee for purposes of protec. period of time. Sever 3 affferent units (d) For determining exposures to Z

of dose are in current use. Defintuons o gamma rays up to 3 Mev. the doesE uon of individuals from exposure to of unfts as used in this put are set [I a specified in il 20.101 to 20.104.
* radiation and radioactive materials. forth in parstraphs (b) and (c) of this "' '* "'"" ' * * * * * * -R and any area used f or realdential cuu. in''"""'the'" air dose".''For the pur.''c"an- alent to
Lt=- (b) The rad, as used in th!s part. is a a "means that i

meuure of the dose of any loniting ra- g '' d.

e m~ (18) "Deptrtment" means the De. distion to body tissues in terms of the cal!brated appropriate enputment of Energy estab!!shed by the energy absorbed per unit maas of the air at or neu the W sh m mDepartment of Energy Organ!r.auon t!asue. One rad is the dose correspond- reAct (Pub. L BbS1, 91 Stat. 885. 42 ing to the absorpuon of 100 urs per
rlon of highest dosare rate-

U.S.C.1101 ci sec.) to the extent that grtm of tissue. (One ann!! rad I 20.8 Units et rahncovin-the Department, or its duly authorited (rnrad)= 0.001 rad.) tal Radioactivity is commonly, andrepresentatives, exercises functions m The rem. as used in this part,is a for purposes of the regulauens in thisfortnerly vested in the UE. Atomic men.sure of the dose of any iontting rs- part shall be, measured in terms of dis-Energy Commtasion, its Chairman,
members, officers and components and , disuon to body ttasues in terms of its g interratkns per unit time or in curses.

transferred to the UE. Enerry Re.; estimated biological efrect relauwe to asearch and Development Administra. * dose of one roenteen tr) of X-rays.{g One
curfe=3.7 x 10'' disintegrauans

per second (dps)=2.2x10's disintegra-
milltrem (mrem)=0.001 rem.)

tion and to the Administrator thereof a (One ti i te ( 1. Commonly
!

pursuant to sections 104 (b). (c) and g The relation of the rem to other dose A dusubm p curse art the
(d) of the Energy Reorganlution Act e, units depends upon the biological

-

e;,* effect under consideration and upon gg3 g
of 1974 (Pub. L 93-438. 88 Stat.1233 the concluons of irradiation. For thew

curle (C1) *=1.1 x10' dpa. 'Qmgat 1237. 42 UE.C. 8814) and retrans. purpose of the regulations in this part. (2) One dwe Wferred to the Secretary of Enerry pur. any of the follosing is conaldered to curle =3.1 x10' dps.suant to section 301(a) of the Deparg.
be eeutvalent to a dose of one rem: -

ment of Energy Ortsniution Act
(Pub. L Bb91. 91 Stat. 565 at 871-318 (1) A dose of 1 r due to X- or e) IDdmet40Fa M70s.1

42 UE.C.1151). gamrna radiation:
(2) A dose of *1 rsd due to X , (d IDeened M Fa 2M901

[ gamma, or beta tsdiation; N 1aterpauena.
-

(19) " Termination" means the end
of employment with the licensee er. In (3) A dose of 0.1 rad due to Deutrons Except as specifically authertsed byor high energy protons:; the case of individua.ls not employed (4) A dose of 0.05 rad due to particles .t the Commwon in writing. no intar-

; by the lleer.see. the end of a work as. heavier than protons a.nd sith suffi. E pretation of the meaning of the teru-
; signment in the licenset's restricted cient energy to reach the lens of the * 1ations in this part by any officer or
6 areas in a riven calendu outrter, eye; If it is more convenient to meas. a employee of the Commtulon otherwithout expectation or specific sched. ute the neutron flux, or equtra.)ent, q than a **ritten interpretation by the

uling of reentry into the licensee's re. than to determine the neutron dose in General Counsel will be recognised to
stricted s.reas during the remainder of rads. s.1 prodded in paragraph tcX3) ,)e binding upon the Commtanon.
that calendar quarter. of this arction, one tem of neutron rs ,

~ disuon may, for purposes of the reru- | 20.7 Comm micaleone.p scept where therwise specified in
5 d usl an o ni o tha ec a3e t to 1 m! n t ns pe s pa a coniniu canons and

processes and evaluates personnel squue centimeter incident upon the npms conceWng the qulstions b
; monitoring equipment in order to body; or, if there exists sufficient in- this part should be a ddressed to the6

: determine the radiation dose delivered formation to estimate with reuonable o Executive Director for Operations.UA
accuracy the approntmate distribution ;Q Nuclear Regul tory Commission.(to the equipment. in energy of the neutrons,the incident

f(b) Definitions of certain other
number of neutrons per square centi f W*shinfton. DC 20555.

. words and phrases as used in this put meter eguivajent to one tem may be.g Communications.reporta, and
estimated from the following table: spplications may be delwered in person

{ are set forth in other sections includ. st the Commission's othces at 2120 L
ing. Street NW Wethmpen.DC.or at M555

(1) * Airborne radionet!vity tres" de- Rockville Pike. Rockville. Maryland.8

I fined in i 20.203; - -.

(2) " Radiation tres" and "high radl-*

atton area" defined in i 20.202; ,

Aprt!30,19S2
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION :

*
.. "

not escoed 5 (N-lal resas where am *Seek tienriremonaeassene
roupposesses JES esoposuL equals the indhidual's age in penas at[ , -

'
his last birthday;ana

(e)The Noeleer% .

48) The liceneet has deternatnod me .rw.s a== bas sehsened
^ , indlWdual's accumulated estupatiemal.leformones sousede

enstained la thle part to the OdBee of .

dost to me whole body en ptres NRC-4

.*

8
maag====t and Sedget (OMB) for , I ming M"'8-ta hi

appmalas requimd by 6e L sept et - [ that forun: and has otherwiseRedacties Act af toep(44 UA g with the reeutressents of 6 30.1 : i

neglOMB has appmed to
^

used in paragraph (b) "Dese le he
Reformationsellection1 - -

whole body" shan he deemed h b ~
sostained la ele part ender sentrol clude any dose to the whe)e begy,
nember 3180 854. genses. acthe blood farealag ergens,

$)1be appmedinfeemstem head and trunk,or tems of eye.
sollectism receiramente emetelmed la ele

n
a

emiet Desensienden et prior desa. -

! part appearla II Etat.Eles. Essa, '

m108 E35.3 LEE.3LERI.54tt (a) Each licensee abau soudre say 'a
6 moot, meet 3 Meg,3Mak ander, indtMdual, prior to Bret entry of me

M400, and EL4E .

tadividual late the Eisename's gegelmed '<r

[c)This part ausstales jaferiandes area during seeh essployment er work
sollection regubemente la addissa to assigmaent under such aircumstamase 'i.

those approved under the entrol that the indhidual wgl seashe er is .
'

sumber specifled is parapoph ie) af 61s likely to receive in any perted of ese -
section.These leformsens eeDesties

calendar enarter an aampaes===t dose
an eseems of as pereent of the applien-

requiremente and the esatelmaabees ble standards spectfled in 630.1814a)
ander which they ese apparsed are se and 8 30.104(al, te dientose la a wath

',

fouews:
(tila il m101 and 3D.ses.Fana y ten, alsned meae==iane ekher:(3S That

NRC 4 la approved mader seatewl : the ladWidual had me seter ,,siger
tional dose dustas the starsest sales . i

number 31tMoos. a dar enarter, er (3) the antare and '
I

6
(3)la i m401.Forn NRC sis * amount et any ===panaaai esse

approved under sentrolmember3186- whlek the indhleust may anse es. -
'

' *
, -gagg, selved earlag that specifloally identi . >

'tied eersent enloader enarter gram- ,

*|t Penacassranz Doses.Invets,asrs somens of radiation penseemed er eaa.[.- ;

- -

,

trolled by other persons. Essen Hennese
concesrrnamens shan maintain seeeres of susk stateM -( .

mesite untG the Osamableslea auther$,,,
'

3- I 20.191 Radiaties deer elendesda for is. ''"'**''''''''"''a- :
di ide='' i reeiriaied o'ess-

a' "' *ID ' G 30 0 any

:. h {ef,l8a agra,. <b, ef .se,ept as W2 e ed = .eeshe -ra - 1

h s . ne o. done in essoas of the standards ' ;f eense,e shall possess, use. or transfer M. speelflod ha 3 30.191843, easta Mensee .;
' .d. 3 eensed ensterial in such a manner as toetume any indivkhaal in a restrieted ,,,,a2

*
y area to receive in any pesied et ses a-.

(I) Obtain a certiftsale en Perm i..
en3endar ausrler from sedieaethe an.
terial and other sourses of radistaca a NRC-d. er en a eteer and, , ,

total occupational done h eneses af record aestatning eB the taf 1

the standards speelfied in the ioDow. reentred in $ hat form alsmed by the ' ,

tng table: taatthhm! eheering each period of time !
.'

'' i after the inevidual attained the age
'

.
- en h Ouwen of 18 in which the individual sesehed' an aa=paHanai dose of radiatissu and ;

easy as se o.a; same emes.
es, ase e aves e _ W (3) Calculate en Forms 28R0=4 h as . *

E =.w===e==i es e====a == me sans
t*

.m
ws , eerdance with the instreetions appeer-

lag therela er en a clear and lashle jg'''"*"'""*'*
'" g record containing au the taformhtlesw ;,

-
<b) A Meensee may persatt an individ. E reentred h est foran me preview

val in a restrjeted area to receive a aaa==r=Haa=5 dose so-_.

y total secupational done to the whole gaseumukhdsehed by the N and me addl.
***I 88' ""I,

r pamerap tai this ,,g,, g
(c)(1) 23: the preparaties of Peut ;

(1) During any enlendar quarter the NRC 4. er a clear saa legible senere*
3

total occupational done to the whole containing: 4B the information so-
body shall met escoed 3 rems; and entred in*that form, the Moensee shaB i'

,

=

make a reasonable effort to obtain sei." . ports of the individual's previously so -
'

g (2) Tne dose to the whole body, cumulated secupational dese. PerJeek.- when added to the secumulated secu.
E pational dose to the whole body, shan period for which the Meeneet attaine ,

lQ l.
. SuApre so,1992
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

*

,

- such reports, the licensee tha!! use the manner as to permit any inattauaJ m would result from inhalauen of
-

.

dose shost in the report in preparing a restricted area to inhale a quantity material for 40 hours at the urdt
of such material in eteess of the concentrations specified in Ap

the form. In any case s-here a licensee
is unable to obtain reports of the indj. Intake limits specified in Appendia B. B. Table 1. Column 1 as is b

Table 1. Column 1 of this part. If such
achievable.Whenever the intake odfvidual a c*.cupational dose for a prev 1 soluble uranium is of a form euch that * dioscuve material by any m

ons corr.plete calendar cuarter,it shad absorptlon through the skin is likely. 2 exceeds this 40 hour entrol snessure
be assumed that the individual has re. individus) exposures to such materia) E the licensee shall snake such evalua5
trived the occupauend dose specified ahdl be controlled so that the uptake I Uons and take such scuens as are nee-
in whichever of the fo!30 sing columns of such material by any organ from= estary to assure satinst recurrence.
apply; The license shad ina!ntain records ofeither inhalation or absorption or such otrurrences. evaluauens, and ae-

C.**,,*,fy both routes of intake * does not exceed tions taken in a clear and readily iden-c-- that *hich would result from inhaling Ullable form suitable for summary'%,* e w. e
such material at the limits specified in review and evo3utuon.

@Z'',
*"*'s-,

e pr. s% , Appendix B. Table 1. Column I and w
j .,7'*,*,

* a sw

J footnote 4 thereto. ,

agay.
t. m (3) For purposes of determining-

ICNM f*8P retory projectivei
E compliance *1th the recuirements of

efu!pment le used to luait the lahdeuonthis section the licensee sh&U use sult,g "** *** e''*** o airborne redioactive material
able measurements of concentrations7,r. 5. 7 of radioactive materials in air for de.. pursuant to paragrapb(b)(2)efIbjo
tecting and evaluating airborne radio. section the scensee shalluse equipmentn% euw n n
activity in restricted stets and in addl. thatis cert 1hed er had ceruficauen
tion. as appropriate. shall use meas. E extended by the Neuenallastitute for'

Occupetional safety and Health /Mineurernents of radioactivity in the body,, Safety and Health Administreuen
(2)The licensee shall retain "^f ET'' measurements of radioactivity excret, MM/Mm4The hoensee may2 e records used in preparing Form ed from the body, or any combination make allowance for thne see ofi thor. of such measurements as may be nec, respiratory protective equipment in

I trestheir Do ition' entry for timely detection and assess, estimating exposums of indaviduals to( yment of individud intakes of radjonc, this maternalprovided that
2tivity by exposed indhiduals. It is as.
Wumed that an indhidual inhales ra-
Edaotetite materisJ at the sirborne con- ,81 nee the soneentratnen specmed for trl.

7f calculation of the indhiduars secu. ; centration in which he is present " intakes by
u$b*"dte'u

ummulated occupational dose for s!! peri- unless he uses respiratory protective
equipment pursuant to paragraph (c) intate permitted ts tsiee thatIhich wo

,g a!

{.ods prior to January 1,1951 yields aresult higher than the app!! cable aceu.
of th2s section. When assessment of a result from tahalauon alone at the eeneen.

.

tration spectfaed for N 3 $ an Appenda 3.
'{

g mulated dose Value for the indhidut! pardeular individual's intake of radio- Tatile 1. column 1 for to hours per weet foras of that date, as specified in para- active snaterial is necessary, intakesg 13 *veta.T graph (b) of I20.101. the excess may less than those which would result 'ybr radon 222. the hatung euanuty is
'

4 be disrestrded. from Inhalation for 2 hours in any one att inhaled in a per6od of one edendar
day or for 10 hours in any one week at%v ~

uniform concentrations specified in Q $', y %tye nals
.

g-

$ 20.103 Esposure of indhiduals to con. Appendix B. Table 1, Column 1 need the soneentrauen veve specmed k bued
+

eentrations of radioactive meterists in not be included in such assessment, stpon erposme to the maternal as an ester.
sir in entricted arena. provided thr.1 for any assessment in na3 radlauon source. Indmdual exposures to

(sX1) No licenser sht!! possess, use* excess of these amounts the entire these raaterials unay be soooumed ter as

or transfer licensed materitiin such a ammmt is ingguded. pan of the stmnauon on indmoual done in
manner as to permit any indhidual in (bM1) The 11eensee shall, as a precau- I so.1c1. These nucIldes shall be eunject to

a restricted tres to inhale a cuantity nary pedm. use Dmeets or the ammuuonary procedures ruuared by

of radiotetive materid in any period other engineering controls, to the f *0.tcarbx12.'Mutualy the soneentration values specs.
of one calendar cuarter greater than extent practicable, to limit concentra. fled an Appendix 3. Table 1, column L by
the Quantity which would result from tions of radiotetive materitis in air to 8.s u to' m! to ebtain me ouamty euanuty
inhalation for 40 hours per week for levels below those which delimit an ! unit. Muluply the eenrentrauen value spec-
13 seeks at untiorm concentrations of airborne radionethity tres as defined med in Appenen B. Tabu L cWman 1. by

"radioactJve material in air specified in in i 20 203(dXIX113' racticable to app!F th 222.Appendix B. Table 1. Column 1. "$ 1f (2) When it is imp esirnitacant antake by toresuon or snjeo.
process or other engineering controls uan is presumed ta occur or 17 as a result ofthe radioactive materit) is of such to limit concentrations of radioactive circumstances such as nocident. anadver.Icrrn that intake by absorption material in air below those defined in 8*nce, poor prbeedure, or sternar specastthrough the skin is likely. IndividusJ i 20.203(dK1X111. Other precautionary "

exposures to radiotet!ve materit.1 shall procedures, such as increased survell. #,,8 or b t chn ue and8 u
be controlled so that the uptake of ra. lance limitation of working times, or dura u may be appropriate u the etreum-

[ diotetive materit] by any organ from provision of respiratory protective stances of the occurrence. Exposures so
either inhalation or absorption or eculpment, shall be used to maintain evaluated shall be included in determinins

[ both routes of intake "in any talen, intake of radiotetive material by any whether the 12mitation on indtendual expe-
e.

sures in 130.103(ax1) has been stooeeed." dar qutrier does not exceed that indhidut! within any period of seven ' Regulatory rundana on assuament oNI which would result from inhaling such consecutin days as !ss Mor that eMoual sntakes of radioseun maternal as
radioactive material !or 40 hours per intake of radioactive material which riven in Rervlatory Oulde 8.0,* Acceptable
week Ior 13 weeks at uniform concen* concepts, wooets, tausuona and Assump.
trations specified in Appendix B, Uons for a Biosuay Prorram? single copies

of which an stansele from the Office ofTable I, Column 1. Nuclear Regulatory Research UA Nucisar(2) No lleensee sht11 possess. use, er Rervistory cowaamn, washannenAC.
-transfer mixtures of U-230 U-235, and 20s35.upon wrtuen request.

*

U-238 in soluble form in such a
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20J03(c)
PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION, 20.104a)

-

(D The Ucensee selects respirstory those specified in Appendix A of this [* (c) The provisions of Il 20103(b) 2)*
protective equipment that provides a part in selecting and using respiratory I and 20.103(c) ahall apply 2 exposurge [protection factor sTeater than the protectivs equipment. The Comrnis. subject to parsgraph (b) of this son. \multiple by which pena concentrations alon may authortte a boensee to use Lion except that the rtterences in
of airborne radioscure materials in higher protecuon factors on receipt of ll 20.103(bX2) and 20.103(c) to Appen-the working area are expected to an appucath (1) describing the attua. dix B. Table 1. Column 1 shan beexceed the values specified in Appen; uon for evhich a need exists for higher ? deemed to be references to Appendixdix B. Table I. Column 1 of this part. protection futors, and (2) demonstrst- [B. Table II. Column 1.The equipraent so selected shall be ing that the respiratory protecuve
used so that the average concentrauon equipment w1D provide these higher g gog paren4 t,,eh d reentlea laof radioactive materialin the air that protechon factors under the proposed saresuicted areas.is inhaled during any period of unin- conc!tions of use.
terrupted use in an airborne tsdiose. (e) Where equipment of a partscular (a) There may be included in any ap-
uvity area, on any day, by any individ. type has not been tested and certified, phcanon fw a Doense or for amend-

men ofaual us!ng the equipment does not or had certification extended, by ense proposed limits upon
- exceed the values specified in Appen- 9 NIOSH/MSHA. or where there is no Imla of rsdituon b unmtricted

dix B. Table I. Column 1 of this part E existing schedule for test and certifica- mas mulung from the appucant's
For the purposes of this paragraph.E shall not mahe anovance for this* tion of certain equipment, the licensee

p ases* D M use of mdioscuve anste.
the concentration of rsaloacuve mate. r182 *"8 'th'r * ure.s of radiauceu
risJ in the air that is inhaled when res. % equipment without specific authoriza- Such apphestions should include in.
p!rators are worn may be estimated by Lion by the Commtulon. An appuct- formation as to anticipated average rm-
dividing the ambient concentrstion in Lion for this authorization must in- diaWn Imla and anucipated occupan-
air by the protection factor specified clude a demonstration by testing, or ey times fu each unrestneted area to-
in Appendix A of this part. If the es* on the basis of reliable test informa- " * ** "" "UI "#8"
posure is later found to be greater tion, that the material and perform- p pm ma f e appucant
than estimated, the corrected value anee characteristics of the equ!pment m Umusna
shall be used; if the exposure is later s.re capable of providing the proposed * ** * ""# " #"'I
found to be less than estimated, the * ** *degree of protection under anucipated 8 any pe of one calendar year incorrected value may be used. eendluons of use. -

(2) The Ueensee maintains and im- (f) Only equipment that has been E ([plements a respirstory protection pro- pt authodsed by the
gram that includes, as a minimum: air specifically certified or had certifies- N Commtulen uant to htion extended for emergency use by of this sectio no Heenssampung sumclent to identify the NIOSH/MSHA shall be used as emer*hama.rd, permit proper equipment se- gency devices. seas. use or transfer !! censed material

g veys and bloassays as appropriate tolection and estimate exposures; sur ".
in such a manner as to creau in any
unrestricted arca from radioactive Ins-_

g evaluate actua3 exposures; written pm gg) .g.he Umm thaD nottfL b vdt- kdal and other soumes of Mm bing, the Regional Administrator his possession:
b
I esting of respirators for opersbility *f Nuclear Regulatory Comminion Re.

" and mainten ce of to 'I th' 8'ppropriate (1) Radiation levels which.1f an indl-
t vidus! were continuously present in

$na ON Usted in Appendix D gg
h m. M M in M puktng a , . )immediately prior to es.ch use; written E least 30 daya before the date that res.'""*

dose in excess of two ar.Hittems in any (procedures regstdtng supervision and
trsining M personnel and issuance g piratory protective equlpment is first one hour. or
recort! ; and determination by a phyal- | used under the provisions of this sec. (2)Radiationlevels which.1f saindi-

tion, vidual were continuously present inclan prior to initla] use of respirators. La
and at least every 12 months theres.f. ~ the area, could result in his rece!ving a
ter. that the individua3 user la phys- S to.1H Fsposare ef alaers, dose in excess of 100 m1Direms in any

#" ' seven oonsecuuve days.*
j (a) No licensee shall possess, use, or ~re u n$,| (2) A written polley statement on trsnafer lleensed material in such a

respirstor usage shad be tasued cover- manner as to cause any individual (c)1n addition to other requirements
,

ing such things as: use of practicable within a restricted s.rea who la under of this part. Ucensees engaged in urb
engineering controls instead of respl- la years of age. to receive in any nium fuel cycle operstions subject to>

rators; routine, nontoutine, and emer- penod of one calendar cuarter from the provtsions of 40 Cy'R Part 190'

gency use of respirstors; and periods radioscuve material and other sources "I:nytronmental Radia.uon Protecuon

of respirator use and relief from respt * M Uon in me Hansee's posses. Standards for Nuclear Power Oper-
rster use. The Ucensee shall advise ston a dose in exesas of 10 percent of auons."shall comply with mat pan.
each respirator user that the user may 8 the limits specified in the table in "*

leave the area at any time for reDef f paragrsph ta> at t 3g.g01. g$$, ,,,,stricted arena.,,,3,,,g ,3,t y, ,,,3 ,,,,,,, ,,,,3
,from respirstor use in the event of

0h8' 'g gggequipment malfunetton. physical or,

psychologica3 distress. procedurs! cr manner as to cause any individus2 (a) A Ucensee shall not possess, use,

sithin a restricted area, who is under 'b'or transfer licensed material ao as tocommunication failure, altnificant de-
18 years of are to be exposed to air- lse to an unnstricud area radioso-teriorstion of operating conditions, or

- any other condition that might re- borne radioactive material possessed " Uve material in concentrauons which !
quire such reitet. by the Ucenses in an average concen E exceed the Umits specified in Appen-

(4) The Ucensee uses equipment trstion in excess of the limits specified R dix B. Table II of this part, except as
within limitations for type and mode in Appendix B. Table II of this part- autherired pursuant to i 20.202 or

,

of use and provides proper visual, ccm. Por purposes of this parsgraph. con- paragraph (b) of this section. Por pur-
munication, and other special capabili- centrations may be aversted over peri- poses of this Section concentrstions
ties (such as adequate skin protection) ods not greater than a week- may be averaged over a period not |-

s hen needed. greater than one year, j
(d) Unless othermise authortzed by |

the Commission, the Beensee thau not ,

l

assign protection factors in excess of
- -

%

|
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'. PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

(b) An application for a license or centrations of radionucildea. Pa.tcMrrsomaaY Paocenats
- amendment may include proposed (U A description of the waste treat.

limits hisher than those specified in ment f acilities s.nd procedures used to I203e1 Servera.
paragraph (a) of this section. The reduce the concentrauon of radionu. (a) As used,t,n the ngulations in this
Commission w!!! approve the proposed clides in effluents prior to their re. part, survey means an ersluauon of
hmits if the appilcant demonstrates: lease. the rt aHon hazards incident to the

(1) That the applicant has made a (d) For the purposes of this seedon g-production, use, release. disposal. or
reasonable effort to th W the ra. the concentration limits in Appendix

dioacth1ty contained in a!Duents to B. Table If of this part shall apply at presence of tsdoscUve materials orother sources of radiauon smder a spe.the boundary of the restrteted area. eunrestricted areas; and The concentration of isdioactive ma. acific att of conditions.When appropric(2) That it is not likely that radiose. ate, such evaluauon includes a physt.
tive material discharged in the efflu. terial discharged through a stack. pipe cal sumy of the location of materials
ent would result in the exposure of a.n or similar condutt may be determined and equipment, and measurements of
indnidus) to concentrations of radio. sith rerpect to the point where the

cttive matertal in a.tr or sater exceed. material leaves the condult. If the con. levels of radiation or concentraUons of
radioactive scaterial ernment.

ing the limits specified in Appendix B, duft discharges within the restricted ""

Table !! cf this part. X area, the concentrstion at the bound.
(c) An applicadon for higher limits 3 ary may be determined by applying

pursuant to paragraph (b) of this see. ; appropriate f actors for dilution, dis. (b) Each lleensee shah make or
tion shall include information demon. a persion, or decay between the pobt of .tause to be made such surveys as (1)
strating that the applicant has made a R discharge and the boundary. ;may be necessary for the licensee to
reasonable effort to minimise the rs.

(elln addition to limiting concentra. cmply tith the regulations in this
diomethity discharged in einuents to tions in efDuent streams, the Commis. [part, and (2) are reasonable under the
unrestricted areas, and shad include, sion may limit cuantitles of radioac. .

Live materials released in air or water : circumstances to evaluate the extentof radiation hazards that may be pree-as pertinent: during a specified period of time !! It(1) Information as to flow rates, ent.appears that the daily intale of rsdio.total volume of effluent, peak concen. active material from air, water, or food
"

tration of each radionuclide in the ef. by a suttable sample of an exposed "g~20.202 PmW ~~ -"' -
fluent and concentration of es.ch rsdl.
onucilde in the e!Duent averaged over population group, averaged over a (a) Each lienset shad supply appro.peraod not exceeding one year, woulda period of cne year at the point otheraise exceed the daily intake n. priate personnel monitoring equip.
where the einuent leaves a stack, suJting from continuous exposure to ment to, and shall require the use of
tube pipe, or similar condult; air er scater contalning one third the such equipment by:

(2) A desertption of the properties of concentration of radion.et!ve materials (1) Each individual who enters a re.
I the einvents. including. specifled in Appendix B. Table II ci stricted area under such circumstances

(1) Chemical composition: this part. that he receives, or is Utely to receive,
(11) Physical characteristics. includ. a done in any ca.lendar truarter in

;ing suspended solids content in UQuid excess of 25 percent of the appucable
-

6j value Wied in paragraph ta) ofd ' effluents, and nature of gas or aerosol (f) The provisions of paragraphs (a) i 20.101,
* '~

Y fer air effluenta:
-' (111) The hydrogen ton concentra. through (c) of this seetlen do not (2) Each individual under 18 years of

tions (p*) cf 11guld effluents; and apply to disposal of radioactive materi. s.ge who enters a restricted area under
into sanitary sewerage systerns, such circumstances that he receiras,Uv)The size range of particulates in *{ alwhich is governed by i 20J02, or is Ukely to receive, a dose in any cal-effluents reles. sed into air.(3) A descriptjon of the anticipated - (g) In addition to other require.

human occupancy in the unrestricted g enents of this part, licensees engaged ,endar cuarter in etoess of 8 percent of;the appucable value spec 1Ded in part.
area where the highest concentration . in uranium fuel cycle operstions sub- ggraph (a) of $ 20.101. .
of radioactive material from the efflu. * kct to the provistens of 40 CFR Part190. "I]nvironmental Radiation Protec- r (2) Each individual who enters aent is expected. and. In the case of a tion Standard for Nuclear Power Op- " high radiation arse
river or stream, a description of mater
uses dernstream from the point of re- ,',mtiont " thall comply with that pan. 2 (b) As used in this part, ,

(1) " Personnel monitoring equip-
lease of the effluent. ment" means devices designed to be*(4) % formation as to the highest I 20.107 Medical diagnoen and therary. worn or carried by an individual for
concentration cf each radionuchde in Nothing in the regulations in this the purpose of measuring the done re-an unrestricted area. Including antici-
pated concentrations averaged over a part shall be interpreted as li=! ting ceived (e.g. !!!m badges, pocket cham.

the intentional exposure of ps.tlents to bers, pocket dosimeters, film rinsa.
period of one year: radiation for the purpose of medical ege,y,(1)In air at any point of human oc-

dia. gnosis or medical therapy. (2) "Radiatiorr area" means any
cupancy; or sica, accessible to perseasel. In which(11) In water at points of use down- 8 20.1cs OMus nquMng fa6s of there exists rsaistion, cristnating instream from the point of release of W. assay Wm. whole or in part within Ucensed mate.
the effluent. 3 Where nemmary or desimble in rial. at such levels that a major pop

(5) The background concentration of g order to and in determining the extent tion of the body could recette in any

rsolonucUdes in the reeching rtver orstream prior to the release of 11guld el. .;. cf an indhidual's exposure to concen*
cne hour a done in excess of 5 mik

trations of radioactive materiat the lirem, or in any 8 consecutive days a
Duent. R Commlasjon may incorporate appro- dose in excess of 100 m!!11 rems;

(3)"Elgh rsdiation area" means any(8) A description of the environmen- priate pronsions in any license, direct * area, acceas!ble to personnel,in whichtal monitoring eculproent, including ing the lleensee to make ava!!able to there exists endiation cririnating inthe individual appropriate blo4saay
d a. d cula o to etermine services and to furnish a copy of the whole or in pan within 11ceraed mate-
concentrations of radionuclides in the reports of such services to the Corn * rial at such levels that a major pertion
t.nrestricted area and pots!ble recon. cf 1.be body eculd recette in any one -

mission.
hour a dose in excess of 100 m!I11 rem.

--
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[ PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION 20.m@ .j
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,

fc) All personnel dosimeters (except Cmon ' d) Have ese entre w mfor direct and indarect reedmg pocket RAstanow Anza- point soutoped with entry control ed. Iionisation chambers and those
doelmeters used to measure the dose to (c) Riph radiation eress. (1) Each vlees ahach shall funcuon auteenau. I*

hands and forearms. feet and ankles) high radiation area shall be sonspicu. cany to prevent any ineddud im. [ ;

Anadvertently entering the ana whai (- !
that require processing to determine the ously posted with a sign or alsns bear * such radiation levels exist; permit de-
tedletion dose and that are stihsed by ing the radiation cauuon symbol and Uberate entry late the area enir after J
licensees to comply with paragraph (e) the words;

a control devloe is actuated that shan !
of this section with other apphcable Canton * ,, eause the radiation level within the !

provisions of to Cf1t Chapter L or with EfJon Ramattom Aaan * ama, fan the sealed soures. to be re. ,

. , conditions specified in a licensee's a a which it would be ;a
(2) Each entrance or aseems point to E '"' ' " "'g license must be rocessed and a high radlauon area shall be: dese en !, evaluated by a osimetry processor:

(1)Holdmg current personnel - (1) Equipped with a sentrol devlee I our; and prevent operauen of S |h
g dosimetry accredatation from the wMeh shan cause me len) W ras. ' sourn if me source said m > -

ation to be reduced below that at elauon levels la the area that could - .!
,

National Voluntary Laboratory which an individual amight reselve a result in a dose to an inevadual in
'

Accreditation Program (NVIAP) of the dose of 100 millirems in 1 hour upon eneses of 100 arem in one hour. TheNational Bureau of Standards. and entry into the aren er entry control deviens required by els I !(2) Approved in thle accreditation
process for the type of radiation or (U) Equipped wuh a sentrol device paragraph (CMS) shnu be established !

radiations includedin the NVIAP wM2 shG energhe a conspicuous in such a way that no inevadual wEl i

program that most closely approximate vh!ble w ausble h W h such be prevented tremleavine the area.
e ,

the type of radiation or radiations for a manner ht me inWWoud utering - (H) Se eeutsped WHh h een. '

the high rasauon area and the Hoens. trol devlees such that upon faDupe of
'' # ' dtyan 2,,8,,M,g7 y,,g -|

W,", , 'Idosime r ont re
try era mh .ecuen e ,.sausniseei w r

Nase:(c)sffecibs 2/12/98. $ (111) 3daintained locked except during Me tres from he sealed sourse,shnB I
e periods when access to the area is re* be seduesd below 2at at wheek &

~8 30.2s3
+

quired. sith poeldve control ever escli would be possible for an inevidual to I
Cauteen alsma, labels. signals and g Individual entry,sentrols. reset,e a doet in eneses of 100 mese b '

(a) Generst (1) Except as othernse (3) The controls required by para. one hour. and vielble and audible.
authorized by the Commission, sym. graph (cM2) of this section shall be es. alam signals shall be genestled to ;

bois prescribed by this section shan tat 11shed in such a way that no bg. snake an inendaal attempting to
use the conventional radiation cauuon vidual till be prevented from leaving a enter the area swe of stae hasard

,

colors (magenta or purple on yellow high radiadon area. y *'
wnh he Ibackground). The symbol prescribed (4) In the ease of a high rediauon

ares estabhshed for a period of 80 < . tivity and prepared 2 rader er
*

by this section is the convenuonal
three-bladed design: days or leas direct surveillance to pre- * sumansn assistance. aware ef seeh iaS- - :

1'"*
'ure of the entry sentroldeviens.

atituted for the coritrols required by {a such that upon fanure er removal ey
RAM 88" 8""*L vent unauthorised entry unay be sub. UM)Se equipped with centrol .< t

1. cross-hatched area is to be angenta er -

puryk. paragraph (cX2) of this section- A physical radiation barriers other then s [
] 2. Bacasround is to be retier. ($) Any licensee, or applicant for a ti. ' the source's shle3ded storage sentainer -

[ 60' cense. Inay apply to the r%==la= ton the sediation level fremt the estarse
for approval of methods not lacluded shaB be reduced below that at which 8t

k in paragraphs (cX2) and (4) of this sec. . ould be for an inevedual tow .

T Uon for contro1Hng seeses to high ra. receiw a la essoas of 100 serem in :,.

*! E \ diadon areas.The f%==tanian wHl ap. ene hoe and vielhas andill i

o prove the proposed alternauves if the alam signals shaB be generstad {
E licensee or appucant deeneststrates . make.potentiaBy affected hidividunk j

.

that th"e alternadve methods of een- awan of he hasard and the Dumee8
* .

er at least one other laevidual. who as
R trol win pmwnt unautorised entry

faannlar with the activity and $re- )I __

j the requirement of paragraph (cK3) of aware of me faDure er renoval of the

into a hash radiation area, and thate

, pared 2 tender or summen assistance. !
'

,,
this secuan is met, physles! barrier. When the shield for >

-*s
Nj '

I g- (6) Each area in which there anay the stored source is a Beuld, means '

shaB be provided to monitar the intes--

I I exist radiation levels in exoses of 500 rity of the shleid and to signal, auto- ,

'

\ g E rems in one hour at One meter front a ytjeally, joes of adequate shielens. I
g 2, sealed radio acuve source 'that ja used . Physical radiatlau barriers that den-

'd.M , ( Uc trramate matersak shal19'

seurnes an neoestf shlandse arradassess. tA4 # I: l * Or '' Dancer %
'Thee r**uir'mente apptr aner Mar.14. >

e , 2978. Each pereen 16eensed to sentact selfel-
' -g 'k - I vDk paragraph deMS) does met apply to ties to which this paragraph seNS) appIIes
g-- 'M ---et radieneuve seurons that are mood in tele- and who is not an seashanes with the pese6- s

(2) In addition to the contents of . therspr. In radiesraphy. er in sempletelt eiens of this paragraph en Mar. St.1918.
,

8iIU8 "Od labels Erescribed in this sec. anti shieleed arrmastere an stich the soures chan toe tith the Director. Offese of Nuole-
,to both stored and operated tithin the same ar Materia 2 malety and Safeeuares. DA pe.tion licensees may provide on or near shelaine taalauen barrter and, in the de- ebear Regulaterr t'a==e==*=a Washlastem. |
>

Such 81gns and labels any additional alsned configurauen of the arradiater, is D.C. Bells, en er before June 14. tefa. In- !

informatica s'hich may be appropriate a2 rays physically inseesasible to mar Indi- forseauen esseribing to estan the seltsas '

'an aiding indhidunk to minimise expo- vndual and cannet eresse hash levels of real- taken er to be taken to achieve ===M*===
sure to radiation or to radioactive ma. anon in an area that is access!ble to any in- tith this partsraph by Dec. 14.1974,and ,

terial. 81rldual. This par,agraph tex 8) alee does not star,,conti,nue activiti,e,s an,eenferiaanse with |,,,3r to seu,,es rom which the ,adiation as ,,, ,s ieens, een tio s an the,

(b) Aadiation arest Each radiation sneteenta3 to some other use nor to nuclear
untU euch comphance is achieved. Per e#ch {i
esens of the pretiousir effecuve t >

area shall be conspicuously posted resetor Benerated radiat30n other than radi- ) '

with a sign or signs betring the radi- ation from tirproduct, eeurse or specan) au- persons comphance must be achsewed not ,1
'

ation caution syrnbol and the trords; elear snateraals that are used in osaled later than Dec. 34. tett.

Apre 30,1992 M
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIA
20.203(c) eCannom -

P' (7) Licensees with, or app!!: ants for* | #N 8''N""8Istructural compo. Ueenses for radiation sources that are,permenent (2) Each net of room in which
J

within the puniew of paragraph (cx8)such sa walls. that have no
of this section and that must be used *. ral uranium or thorium is use

! uedi";le probab!!!ty of faDure or re-moral in ordinary circumstances need
t.

in a variety of postuons or in peculiar : locations. Such as open fic1ds or for.-[ stcred in any amoun esoee
t ding *

hundred times the cuanutnot meet the requirements of this '
ests, that make it impracticabie to in Appendix C of this part

j; paragraph (cH5X111).
g

comply w1th certain requirements of aparagraph icH6) of this sect!"m. such 7conspicuousigns bearing the radisuon ca
sly posted sith a ##

uv) Be eculpped tith devices that
g !11 cutomaticaDr generate visible and

as those for the automatje control of symbol and the wenig;
; audible e.1stm algnals to alert person-
ea

, tsalauen levels, may apply to the DI.f Nuclear Material= nel in the area before the source can
L

| be put into operation and in suincienttime for any individual in the area to J rector. Offlee oEsfety and Safeguards, UA Nuejear
cperate a clearly identified control !

Washington, s

device which shall be installed in the E Regulatory Commission.ans and shich can prevent the source " DC 2MM. for appru .
d pMw 2 uw C a rsom ',

$ of safety measures that are siternative *RamoacT!vt asamnus)
'

to those specified in paragraph (cX8)ci this section and that w!I1 provide at;from being put into coerttion. I

(f) Containefs. (1) Except as pts.
least an equivalent degree of person-vided in paragraph (fX3) of this see.
nel protecuen in the use of suchsources. At least one of the altemtuvetion. each container of lleensed mate. rial shall bear a durable clearly vis!bleg

_(v) Be controDed by use of stich a,d-

N ministrative procedure and such de-mes.sures 2nust include an entry. pre. venting interlock control based on aof radiation
tenta.
Itbel identifying the radioactive con.vices as are necessary to assure that 7

;; the area is cleared of personnel prior A label requind ynsuant 2 ,

a to each use of the source precedingphysical measurementthat assures the absence of high radi,paragraph (fX1) of this secuan ahs.H(2)
*;which use It might have been possible

| I

/ ation levels before an Ind!vidud can8ttn access to an area where such
bear the radladen cavuon symbol and I

* f r an Individuaf to have entered the the words ** CAUTION. RADIDAC.
tnt MATTRIAL" or " DANGER,RADIDACI'nT MATERIAL".It sh&HLarea. sources m used.

f' (vD Be checked by a physical radi. ' also provide sufficient information 880 'i

to tasure that
perm 2t individuals handling or usingthe containers, or working in the vicin-ation measurement I (d) Air!>ome mdioctiftity anas. (1)prior to the first individuars entrF As used in the regulations in this partinto the area after any use of the

* airborne radioactivity area" means (1) ity thereof, to take precaudens to
source, the radiation level from thesource in the area is below that at (

avold or minimise exposures.(3) Notsithstanding the provisionsany room, enclosure, or operating area J

) ehich it would be possible for an indl-vidust to reerive a dose in excess ofin which airbome radioactive maters.als composed whoDy or partly of 11.y of paragraph (fXI) of this secuan la.
beling is not required:D For containers that do not comcensed material. exist b concentra.200 mremin one hour,

tions in excess of the amounts speep I (in licensed materials in quantides
j

niu Have entry control devices re*b
fled in Appendix B. Table 1. Column 1Cutred in paragrs.ph (cX6Kl) of this the appitctble quanttues
of this part; or til) any room, encle. gta4 section which have been tested forsure or operating area in which air. Ogreater thanAppendiz C of thispart.

m) For contabers containing only2 proper functioning prior to inititi opbome radictCure m&terial composed elistedinnatursl uranim or thorim in quanu-y tration sith such source of rsdittienon any day that operations are not un.
I

whoUy or partly of licensed material ties no greater than 10 times the appH-cable quanuties listed in Appendix Cexists in concentrations which, aver.Interrupted!y continued from the pre *
tred over the number of hours in anyious day or before resuming oper* I

uen,and for which records are kept of zweck during which individuals are in
of mis part.

mi) For containers that do tsot con-tiens after any unintended interrup- d 23 percent of the
-

v

tain hcmsed materials b omeentra-tions greater than h ap$ cam op.
t

the dates, times, and resulta of such ;the area, exceespecified in Appendix 2
tests of function. No opertuons other Emme'untsthan those necessary to pitee the * TEble Z. Column (3) Each airborne radioacurity artsM8I#d D AEP

** '3 of this part.
Table 1.Colun 2.M LMs pan" .**DII"UOU8

l ucusly posted with a "" ##
source in safe condition or to effect re- U # ""I"I"'#8

tended by an indMous! who takes theparts on controls shad be conducted ' shall be consp esign of sfgns bearing the rad 1& tion cau.
prectutions necessary to prevent theexposure of any indJvidua3 to radistionwith such source unless control de.tion symbol sad the words:

vices are funcuoning properly.The 15sn acceptablecamog a
or radlosctive materials in exo.es ofthe Umits estabushed by the regula-censee aht!! submitschedule for more complete periodic

arRaoaxa RAmoacTrrrrr ansa
tests of the entry control and warntngsystems to be estabitshed and adheredb this part,(1) ti(e) Additional reguirements.Each area or room in which !! censed y (mav) For containers when they are in
to as a condition of the beense. matettal { traneport and packaged and labeled inaccords.nce with reguistions of the De.(viii) Have those entry sno exit pot. materialis used or stored and which%
tais that are used in transporting mm.terials to and from the trradistfonany radioscuve rtation.tother than natural urtalum or thor gcontains

lum)in an amount exceeding 10 times a. partment of Transpothe cuantity of such material specified F (vi)Por containers which are access
f use

tret, and that art not intended or b

by indMdutts, controHed by such d,.
"

ble * only to individuals authorised toWm, of to work b thevtces and administrative procedures asare necessary to physicauy protect andin Appendiz C of this pan abaH be
conspleuously posted with a sign orsigns bearing h raditum caution j handle or use- ricinity thereof.provided that the con-E tents are identitled to such Individualsrsin against inadvertent entry by any

indMduti through such portals. Exit
** by a readIly sysRable written record.(viD N manufacturing or pmeessymbol and the words:portals for processed materith shall

be eculpped to detect and signal thepresence of loose radituon sources
-

i-

6"'Or W.N[gk $,N, n Wpment, euch as th '""

,j 3Q,Mtr~. em f or which actMir is L"*ca"a=>aa" *** ""
"

at 1 p n su - _

tu_we,of setloose sources from being carried out of
=and to a s a-.

m mt.
-

- - - _ _ _ _ - _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . - - -
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PART 20 * STAND ARDS FOR PROTECTION AGAINST RADIATION
,

.

~

f (4) Each licensee shaII prior to dis- s 30.203 Prwedures for p4cidag up, twelv- Tasts ca Exewt amo Tvre A Quartmas .~

|
:: posa3 of an emptr uncontaminated ing.and opening packages.

I d"''' i 7.,7
,

IE* h' -

(g c+ntainer to unrestricted areas. (ax1) Each licensee who expects to '"
, remove or def ace the radiotetive mate- receive a package contatnme cuanti- - (
* rid label or otherwise clearly indicate ties of radioactive materialin excess of 1

a m asos
, that the container no longer contains the Type A cuant*tles epecified in '

a at sano

[radioacuve anatertals
psragraph (b) of this section shall: a

(1) If the package is to be delivered m,a"
y s soto the licensee's f ac!!!ty by the carrier, 1 ismo

make arrangements to receive the h

" *## S
I 10.2H Eame eteerdens. "," "," answ=-

g
(in If the package is to be picked up .n , ,,,,,,n ,,, ,,e w r,

Notsithstanding the provisions of by the licensee at the carrier's tenn1 m sp=w e e N * *= ===

t 20.203, na), make arrangements to receive no-
I (a) A room er area is not required to tification from the carrier of the arriv- pmg% mq |

,

D be posted sith a caution sign because al of the package, at the time of arriv.
- |a of the presence of a ses3ed source pro. al.* vided the radiation level twelve inches I(2) Each lleensee who picks up a (tX1) Each Ilcensee. npon recelyt of

IE from the surfs.ce of the source con. PACh88.e of radioactive material from a
a package containing Guanuuss of ra.

tainer er housing does not exceed five carrier a tenninal shall pick up the dioactive material to excess of me
mDurem per hour, package expeditiously upon receipt of = Type A quant!Ues spedDed b p; y

g notthcation from the carrier of its ar. E graph (b) of this section. Other than,

(b (1) Each licensee. Upon recetyt of h " ' , ,gghez usive y""d
g g '~ (b) Rooms or other artu in hospl- [

g a package of radioactive ec,aterial.1 levels extend to 28 D"CA"88 Ntals are not required to be posted uith
shall monitor the external surfaces of package shad be anonttored as soon ascaution s!rns, and centrol of entrance the package for radioactive contami- Mac ica e after neelpt. but no lateror secess thereto punuant to

i 20.203(c) la not required, because of nation caused by leakage of the radle- than thret hours after,the package is
ethe presence of patients containing by- active contents except: received at the licensee s faciuty if re- |

(D Packages containing no snore ceived during the licensee's normal I

product material provided that there
{e.re personnel in attendance tho a'in than the exempt quantity specified in torking hours or 18 hours !! received I

*

the table in this paragraph:c* take the precautJons necessary to pre.
n an found en"

e e externa surface of the package in
ation o e v t teria3 an

I excess of the limita estab11ahed in the terisi consisting solely of tritium. excess of 200 mmirem per hour, or at
regulations in this part. carbon 10 sulfur 35. or lodine 125: three feet from the external surface of

I (i!!) Packages containinr only radio- the package in treess of 20 ,

f
"

,,,,, * *** " " ""I""*"""""" E'# "#' &
(c) Caution signs are not required to fo N ,~ the facensee shad tmmediate-g |~

be posted at areas or rooms containing (15) Packages containing only rad 50-9 ly notify by telephone and telegraph

I f, the materials are constantly attended

radioactive materials for periods of active material in other than liculd{ as.!Igram. or fanimHe,the director of
the appropriate NRC Regional OfDoeless than eight hours provided that (1)

form (inc3uding 3do 99/Tc49m gen #* E listed in Appendix D.and the final de-stors) and not exceeding the Type A
during such periods by an individug Guantity limit speci!!ed in the table in E 11vering earrier,'

who shad take the precautions neces- this paragraph * and h=

f| 7 dhidut! to radiation or radioasetive ucUdes a1th half Uves of less than 30 maintain procedures for safely open-

stry to prevent the exposure of any in- (v) Packages containing only radian-m
(d) Each licensee shan estabush and""

materials in excess of the limits estab- days and a total quantity of no more |

g ing packares in which 11oensed snateri-
. lished in the regulations in this part

and;(2) such area or room is subject to than 100 m!!!! curies. '

" rece d.-

the lleensee's control' The monitoring shad be performed asa ,I p ,es U and
soon as practicable after receipt, butf due conalderation is given to special

no later man mne he after Wpackage is neelved at the 11eensWs fa*R instructions for the type of pactate(d) A room er other area is not re, being opened-~

cuired to be posted sith a caution c!Uty if received during the licensee'a g,,,
s1gn. and control is not required for normal working hours or eighteen'

hours if received after normal working *
j I st.gM Instreetlea of personrat,m er e e area h1 is a g r1

f distion area solely because of the pres
hours,

2 Instructions required for individuals
y enee of radioactive materials prepared ,,. 12)2f removable radioactive contaml ' working in or frequenting any portion

for transport and packaged and la* nation in eteens of 0,01 microcurneaf of a restricted area are specified inbeled in accordknee sith regulations (22.000 disintegrations per minute) perR I1912 of this chapter,
~

of ths Departrnent of Transportation- 100 square centimeters ci package surd.
i face is found bn the external surfaces - Storage and eeetrol of 16eensed

-
I gl.397+

I of the package. the licensee shall im. snaurials la satsstricted areas,
medjately notify the fina3 deUveringg

(a)IJeensed materials stored in an
-

f carrier and, by telephone and teled tinrestricted area shall be securedgraph maSgram or famn . the ap
from unauthorised removal frnm the

e;
propriate Nuclear Regulatory Com-r

- s For enample. contatners ta locatsons such mission Inspection and Enforcement"I place of storage.
(b) 1 Jeer. sed materials in an unrus-

as sster.fmed e.e storsee vauna or hot Regional OIInce shown in Appendix D | tricted area and notin storage s3aB t '-
** * cf this part- i

i
t

"
April 30,1992
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

.

tended under the constant surve11 f (b)The Commission will not approve -
lance and immediate control of the 11 ; any appilcation for a license for dis * $ 203o6 Tresonom or deposM by

|* posal of lleensed material at sea unless enganyego,n,
censee. '

$vi >(a) A 11oenwe may treet or dispose of
I hofers as a an or th Licensed meteria incineration only:

Mstr Discosu. ; ronment than other practical alterna. (1) As authort by paragraph (b)of
L ve rnethods of disposal. this ction:orLi

8 20.301 Gement requirement.
(2)If the meterialis in a form and

No lleensee shall dispose of lleensed concentration specified in $ 20.306; or
material except: (3) As specifically approved by theia) By trans!er to an authorized re. Commission pursuant to l 20.106(b) or~, etplent as provided in the terulations
in Parts 30,40.60, at. *l0 cr 72 of this I 10.303 Disposal by release late manitary 520.302.

weerage synma. (b) (1) Waste oils (petroleum derived
3 chapter, whichever may be applicable; No 11eensee shall discharge licensed er synthetic olis used principally asor

material into a manitary newerage lubricants. coolants. hydraulic ora
k

insulating fluids, r metalworking oils)s; t s re fly soluble or dispersible that have been radionetively ,

d contaminated in the course of the
b he quantity of any licensed or

other radioactive material released OPerstion or maintenance of a nuclear(b) As authorised under i 20.302 or
Part 61 of this chanten or into the system by the licensee in any power reactor licensed under part 50 of

one day does not exceed the larger of this chapter may be incinerated on the
paragraphs (b)(1) or (2) of this section. site whom generated provided that the_

tM emap daHy @anW of wward, totalradioective affluents from thefacility, including the effluents from<1) The quantity which. !! diluted by
(~ te) As provided in i 20.303, applies.

ble to the disposal of licensed material =
" by release into sanitary sewerage sys. I released into the sewer by the licensee)4 such incineretion, conform to thewill result in an average concentrationite requirements of A pendix 11o part 50tems, or in i 20.306 for disposal of spe. a un to 8 d p
E cific wastes, or in i 20.106 (Radioactly. { I's fe - 2o p . of this chapter an the effluent release

limits contained in applicable licenn; ity in effluents to unrestricted areas). '

or conditions other than effluent limits
L- (2) Ten times the quantity of such

sPecifically related to incineration ofmaterial speelfied in Appendix C of
*** " * " " ''N ""IW5 P"* ""

Propa d.d for obtaining approval of (c) The quantity of any lleensed or chan s or additions to the information
'

Methof 8 20.302
aposal procedures. other radioactive material released in supp ed under $$ 50.34 and 50.34s of-

ta) Any licensee or applicant for a 11 any one month,if diluted by the aver- this chapter associated with this
cense may apply to the Commission age monthly ticantity of water re- incineration pursuant to $ 50.71 of this
for approval of proposed procedures to leased by the licensee, w111 not result che t't.88 *PPf0Priete. ,

dispose of Ilcensed material in a in an average concentration exceeding fe Ucemw a H also Mow the
,

manner not otherwise authorized in the limits speelfied in Appendix B. procedures of 5 50.59 of this chapter
the regulations in this chapter. Each Table 1. Column 2 of this part; and with respect to such changes to the4

application should include a descrip- facility or procedures.
-

g Lion of the licensed material and any
- .

(2) $olid residues produced in the
;; uther radioactive material involved. in- (d) The gross quantity of lleensed process of incinerating waste oils musta cluding the qua.ntitles and kinds of
! such rnaterial and the levels of radio- and other radioactive material, exclud- be disposed of as provided by $ 20.301.

activity involved. and the proposed ing hydrogen.3 and carbon.14.releksed (3)The provisions of this section
g manner and conditions of disposal. into the sewerage system by the licens- authorite onsite weste incineration .

The application should also include an ce does not exceed one curie per year. "
analysis and evaluation of pertinent R The cuantitles of hydrogen.3 and supersede any provlsion in an ;

vironment, including topographical, p carbon.14 released into the aan individual plant license or technical |3information as to the nature of the en-

sp(ecifiestion that may be inconsistent.geologleal. meteorological, and hydro- g "g'u ( year fo yd oger - edI c)Nothingin paragraph (b)of thiscurie per year for carbon.14. Excretelogleal characteristics; usage of ground =

and surf are waters in the general area; from individuals undergoing medical section rolleves the licensee from
the nature and location of other po- Chrnosis or therapy with radioactive complying with other applicable
tentially affected f acilities: and proce- material shall be exempt from any Federal. State. snd locai regulations
" bse d to limitations contained in this section. goveming any other toxic or hazardous

fh f peg , , p Property of these materials.-

sures. ~

'

- _

December 31,1992
2 0-11
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EnvironmentalProtection Agency - (- .

-

I 70.305 Disposal of speeme wastes. I 20.311 Trwater for escoast and mulauons a n@m of b
snannesta. teceiver.provided s!!!be tequired

Any licensee may dispose of the fol.
lowint licensed materlaJ without (s) Purpose. De requirements of thls information is included. Copies of

section are designed to control transfers manifests required by this section may
regard to its radioactivity:

of radioactive weste intended for be legible carbon copies or legible
a) 0.05 microcuries or less of hydro.

gen.3 or carbon 14. per gram of disposal at a land disposal facility and photocopies.
establish a man!!est tracking system and (c)Each manifest mustinclede a

medium. used Ior !! Quid scintillation supplement existing requirements certificaUon by the waste generator that
counting; and conceming transfers and recordkeeping the tr rted materials are properly

(b) 0.05 microcuries or less of hydro. for such westes.ne reporting and classifie described. packaged. marked,
gen.3 or carbon.!(. per gra.m of animal
tissue aversted over the weight of the recordkeeping requirements contained and labeled and are In proper condition

la this section have been approved by for transpr.7tation atmording to the
entire animal; provided however. the Office of hianagernent and Budget applicable regulations of the
tissue may not be disposed of under

* this section in a manner that would OMB spproval No.315M01L Department of Transportation and the

: permit its use either as food for (b) Esch ehlpment of redloactive Comm!ssion. Am enthorised
waste to a licensed land disposal faci!!ty representative of the waste generator

; humans or as animal feed. must be accompanied a shipment shall sign and dele the saanifest.
(c) Nothing in this section. however,

manifest that contains e name. (d) Any generatinglicensee whok

* relieves the. licensee of maintaining re.
cords showing the receipt, transfer ,, address. and telephone number of the transfers radioactive weste to a land

and disposal of such byproduct materl. ; person generating the waste.%e disposal facility or a limnaed waste

al as specified in { 30.51 of this chapter; ; manifest shad also include the name. coUector shaB comply with the
a address. and telephone number or the requirements in paragraphs (d)(1)

and
Nothlns in this section relieves ' nome andEPAhasardous waste

through(e)of this section. Any

the licensee from complying with 0 identification number of the person generating !!censee who transfers weets(d)
transporting the weste to the land to a licensed weste processor who trenteother applicable Federal. State and
disposal facility %e manifest must also or repackages waste shall comply withlocal regulations governing any ether
indicate as completely as practicable: a the re ments of parsgraphs (dX4)

texte or har.ardous prcperty of these
(a)of this section. Alicenseephysical description of the waste; the .

materials. volume; redionuclide identity and shalb-

quantity; the total re dioactivity; and the
;

(1) prepare aH wastes so that thea
principal chemical form.He
solidification agent must be spec! Bed. [ waste is classified according to I 81.55

and meets the wesie characteristics

chelating egenta y welght must be
requirements in l 81.88 of this thepter; f

-Wesie cottlain more than (Lig

Identified and the weight percentage of (2) label each pe e of waste to
_

identify whetherit is aos A waste.
the chelating agent estimated. Weste

Class B waste.or C!ses C wasta.In
cleesified as Class A. Class B.or Clan accordance with I ti.S$ of this chapter.
Cin i 61.55 of this chaptermust be (3) Conduct a quality control program
clearly identified as such in the to soeure compliance with II 81.55 andmanifest.The total quantity of the 81.5e of this chapter.the program most'

redionuclides H-3 C-14.Todo and1- indude management realuauon of
129 must be shown.He man!!est audits:required by this paragraph may be (4) Prepare ehlpping manifests to meet
shipping pepers used to meet the requirements of 15 30.311 (b) and (c)
Department of Transportation ce of this part:

(5) Forward a copy of the manifest to
the intended recipient. at the time of
ahlpment; or, deUver to a collector at the

| time the waste is collected. obtaining
acknowledgement of receipt in the form
of a signed copy of the manifest or
equ! valent documentation from the
coUector.

(e)laclude one copy of the man!!est
with the shipment

(7) Retain a copy of the manifest and
-

documentation et aeknowle ment of
receipt as the record of trans of
licensed meterial as required by Parts
30. 40. and 70 of this chapter. and.

(e)For any ohipmente or any part of a
ehtpment for which acknowledgement of
receipt has not been received within the
tirnes set forth in this section. conduct
an investigsCon in accordance with
paragraph (M of this section. . _

(e) Any weste coUectorlicensee who, Ihandles only prepeckaged waste shaI!?

en.o
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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(1) Acknowledge receipt of the weste equivalent documentation by the RECORDS.FIFORTS, AND

from the generator within one week of collector.
receipt by retuming a signed copy of the (7)loclude the new manifest with the I2 m h erds of surveys. radiation
penifest or equivalent documentation; shipment: '"'*h*''"8' ""d dI'P'**L

(2) Prepare a new manifest to reDect (8) Retain copies of original manifests
consolidated shipments: the new and new manifests and documentation ia) Each licensee shatt maintain re.

manifest shall serve as a listing or index of acknowledgement of receipt as the cords showing the radiation exposures

for the detailed generator man &sta. record of transfer oflicensed material
* of att individuals for whom personnel

Copies of the generator manifests shall required by Parts 30. 40, and FD of this 6 monitoring is required under i20,202
a of the regulations in this part. Such

be a part of the new manifest De waste chapter; and * records shall be kept on Form NRC-5.
(9) For any shipraent or part of a K in accordance with the instructionscollector may prepare a new manifest

shipment for which acknowledgeme'nt is contained in that form or on clear andwithout attaching the generstor
not received within the times set forth inman!!ests. provided the new manifest this section, conduct an investigation in Iormation required by Form NRC-5.

legible records containing all the in-
contains for each packsge the accordance with persgraph (h) of this The doses entered on the forms or re-information specified in paragraph (b) of
this section.De collector licensee shall section. cords shall be for periods of time not
certify that nothing has ben done to the (gl De Isnd disposal facility operator -exceedine one calenda.r quarter.

waste which would invalidate the $ shall:
|t) Acknowledge ncelpt of the waste"

generator's certification: ; within one week of receipt by nturning(3) Forward a copy of the new * 8 81 0ed copy of the manilset or8manifest to the land disposal facility ; equivalent documentation to the
operator at the time of shipment: shipper. De shipper to be cot 1 Bed is the

(4) include the new manifest with the licensee who last possessed the waste -

shipment to the disposal site; and trensferred the weste to the (b)M llom ehell en(5) Retain a copy of the manifest and operator.De returned copy of the . rwords in Se same e med mdocumentauon of acknowledgement of manifest or equ! valent documentation ; part. showing the results of surveys
receipt as the record of transfer of shallindicate any discrepandes ; required by 8 20.201[b).monfteringlicensed material as required by Parts bet e terials 11 d on the =nifest

. so. 40. and to of this chepter, and retain | required by iI 20.205(b) and 20. sos (c).
and disposals mede under Il stLsat.. Information from generefor manifeste pintai@s of hplM * 30303 removed 5 20.204.'and Part et of" ' ' n e authertred by the manifests or equivalent documentation; "Ce p

s lo an untu me Commisdon au&Msas &&
-

I [8] For any shipments or any part of a disposition: and
shipment for which acknowledgement of

,

'

receipt is not received within the times {- (3) Notify the shipper (Le, the
set forth in this section. conduct an a generator, the collector, or processor) and3

investigation in accordance with O the Regional Administrator of the nearest
paragraph (h)of this section. O Commission Regional DILes listed in

(f) Any licensed wesie processor who f Appendix D of this part when any _treats or repackages westes sha!!:
7' *hipment of part of a shipment has notarrived within 80 days after the adesnos (exil Records of l'ndtvidual exposure(1) Acknowledge receipt of the waste

from the generator within one wed of
_ manifest was received-

to radiation and to radioactive materi.
recelpt by returning a signed copy of the al which must be maintained pursuant
manifest or equivalent documentation: -

(2) Prepare a new manifest that meets (b) Any shipment or part of a his se o r or o bio sys

the requirements of parsgraphs (b) and shipment for which acknowledgement is including results of whole body countI
(c) of this section. Preparation of the not received within the times act forth in ing examinations, made pursuant to
new manifest reflects that the processor this section.must: g i 20.108. shall be preserved untti the
is responslble for the waste: (1) Be investigated by the shipper if O Commission authorties disposition..

(3) Prepare all wastes so that the the shipper has not received notification (2) Records of the results of surveys*

weste is classified according to I 61.55 of receipt within 20 days altar transfer; E and monitoring which must be main-

and meets the waste characteristles and - Lained pursuant to paragraph (b) of
* this section shall be preserved for two

requirements in I e1.56 of this chapter: ? (2) Be troosd and reported.h years af ter completion of the survey
I(4)1.sbel each package of waste to = investigation shallinclude trades the except that the follosing records shall

identify whether it is Class A waste. { ahlpment and fl!!ng a report with the be tnalntained until the Comrntssion
Class B waste, or Class C waste. tn
accordance with || 61.55 and $1.57 of 0 meerest Commission Regional Office

authorizes their disposition- (D Re-
listed in AppenditD ol this part. Eada cords of the results of surveys to de.

this chapter;
licenses who conducts a trace

termine comp!!sace Mth I 20.103(al;
(5) Conduct ' quality control progr:

to asture compliance with Il $155 and investigetion shall!!!e a written report til) in the absence of personnel monl-s 2n

61.56 of this chapter.The prog arn shall with the ovarest Commission's Regiona] toring data, records of the results of

include mansgement evaluation of office within 2 weeks of completion of surveys to deterTntre external radl-
ation dose; and till) records of the re-

eudits: the investigation. suits of surseys used to evaluate the
-

(6) Forward a copy of tha new release of radioactive effluents to the
manifest to the disposal site operator or .cnvironment.
waste collector at the time of shipment.
or dehver to e collectoe at the time the *Bection 20.304 provided for burist of
Weste is collected. obtaining small cua.ntitles of lleensed materlats tffsou.

'

acknowledgement of receipt in the form
h* [g[[7 *%"s] 5g

of a signed copy of the manifest or 'See footnote 1 to paragraph st>l of thu
settlon.

December 31.1992 (reset)20-13
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20.401(c) 20.405(a) ~

PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION (.
1 (3) Records of dieposal of hernsed $ cals. circumstances under which the [ (b) Twenty-fourhournotification.
2 materials made pursuset to il 20J02. p e "posures occurred, and the extent of Each licenses shau within 24 hours of
; 20.303. removed i 20Mt.8 and Part et of bossible hazard to persons in unres- 2 discovery of the event, report any event

tricted areas, e imW heennd matedal =- u---{ this chapter are to be maintained unto t5) Actions which have been taken, s -

th' Commissi " *"th""' 'A' or will be taken, to recover the materi. . by the licensee that easy have caused or0a. di8po*1dm g al:and {threstans to cause:
~ 14) Records which must be main. g (6) Procedures or measures which - (1) Dposum of the whole body of

have been or will be adopted to pre.Lained pursuant to this part may be a any individual to 5 rems or more of ra-m vent a neurrence of the loss or theftthe original or a reproduced copy or dittion; exposure of the skin of the
microform if such reproduced copy or E oflicensed material. whole body of any individual to 30
microform is duly authenticated by ' (c) Subsequent to filing the sritten

rems or more of radiation; or exposurereport the licensee shall also reportauthorized personnel and the micro- substantive additional informa. of the feet, ankles, hands, or forearmsany
, form is capable of producing a clear tion on the loss or theft which be. * to 75 tems or mort of radiation;or

comes available to the licensee. sithin e. (2)The release of radioactive materi-
pe specif db 30 days after he learns of such infor. R alin concentrations which,if averaged '

I mation. over a period of 24 hours, vocad
f "(I#5)1f there is a conflict between the(d) Any report filed with the Com. exceed 500 times the limits specified
,, Commission's regulations in this part. mission pursuant to t.his section shall for such materials in Appendix B.=

license condition. or technical specifi' be so prepared that names of individ- Tablc ll of this part.
cation. or other written Commission uals a-ho may have received exposure
approval or authorization pertaining to radiation are stated in a separate
to the retention period for the same
type of record, the retention period :part of the report.

-

specified in the regulations in tlus (e) For holders of an operst!ng license (3)[Renxmd M m M)
part for such records shall apply for a nuclear power plant, the events
unless the Commission pursuant to included in paragraph (b) of tMs section g)[p m ga4cm)
I 20.501. has granted a specific esemp- must be reported in accordance with the
Lion from the record retention require- procedures described in $ 5053 (b),(c).
ments specified in the regulations in (d), (e), and (gl of this chapter and must [ (c) Any report filed with the Com-
this part. include the information required in $1 mission pursuant to this section shall
Iro.ac2 Reports of theet a kes of paragraph (b) of this section. Events g be prepared so that names of individ-
aconsed metertaL reported in accordance with $ 5053 of a uals who have' received exposure to ra-

(a)(1) Each licensee shall report to the tMs chapter need not be reported by a " diation will be stated in a separate ,

Commission, by telephone,immediately $ duplicate report under paragraph (b) of { part of the report. ' ~j"
eis sectin

{ res(d) Reports made by licensees inPonse to the requirements of thisafter it determines that a loss of theft of 2;
' hcensed meteria! has occurred in such a lnoos e gm * section must be made as follows:

o

quantitles and under such circumstances
that it appears to the bcensee that a ; (a)lmmdate m@coum Each ; (1) Licensees that have an installed

licensee shallimmediately report anY r EmerTency Notification System shallsubstantial hazard may usult to persons events involving byproduct. souroa. oe I make the mports required by paragraphe
*

g in unrestricted areas. special nuclear material poneued by , (s) and (b) of this section to the NRC:: (2) Reports must be made as follows: be beensee est may han caused w Operations Center in accordanos with(i) Licensees having an installed"

f Emergency Notification System shal! ;em te l 5052 of this chapter.u
33 $ur i the wnole body of

; make the reports to the NRC Operations any individual to 25 rems or more of (2) All other licensees shall make the
Center in accordance with 15032 of this radiation; exposure of the skin of the reports required by para phs (a) and
chapter. whole body of any individual of 150 ;(b)of this sectionby tel hone to the

s and by(ii) Allother11oensees shallmake rems or more or radiation; or exposure NRC Operations Center
reports to the Administrator of the of the feet, ankles. hands or forearms a telegram, mallgram,or facsimile to the
appropriste NRC Regional Office listed of any individual to 375 rems or more 4 Administrator of the appropriate NRC

l O!! ice hatedin Appendix D of

3
alin concentrations which.if averaged (Regiona

in Appendix D of this part. y of radiation;or *

(2) The release of radioactive maters- this part.(b) Each licensee who makes a report e.

under paragraph (a) of this section shall. 8 20.4N [ Reserved)
within 30 days afterlearning of the loss over a period of 24 hours, would
or theft, make a report in writing to the exceed 5.000 times the limits specified i 20.ao's agens of everosposures and

U.S. Nucleat Regulatory Commission, for such materials in Appendix B. esoneeNo levels ans semereremons.

Document Control Desk. Washington. Table 11 of this part. (a)(1)In addition to any notification
DC 20555 with a copy to the required by 120.403 of this part each

licensee shall make a report in writing
a ppropriate NRC Regional Office listed R concerning any one of the !bilin Appendix D of this part.The report its.

,shall include the following informstion: j types ofincidents within 30 days

| occunence:(1)Each exposum of anindividualto[. (1) A description of the licensed mm. (3)[ Removed 56 FR 40m)
terial invohed including kind, quanti- ; redistion in excess of the applicable

g, ty, chemical, s.nd physical form; H)lRemom! S6 FR a0M) liMs in || 202 om104a) of &ls
(2) A description of the circum- P* Oa

a stances nder which the loss or theft ggg -

redioactive matertalin amoess of the i
" (3) A statement of disposition or applicable limits in iI 20103(a)(1),probable disposition of the licensed 20.103(a)(2). or 23.104(b) of this part, ormaterial involved;

I (4) Rad 2ation exposures to indjvid. in the lleense;

M ut een.pheme number of the NaC
Opereneas canese es peu en-om

20*MApril 30,1992
|
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20.408(a)~ 20A05(o)
PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

.

Bill tents of ndiation or with the procedure, dwahd in rear ssa in es.ch of the fouettna eeu.
concentrations of rs&oactin material ta pa ra psphs 50.73 (b). (c). (d), (a), and (g) snated exposme ranges-
a notncted area in excess of any other of this chapter and must also include the,

,

appbcable limit in the boense; i . Informadon required by perspaphs (a)
(iv) Any incident for which i and(c)of this secuan. Incidents """ M " "9* O5

" " ' " ' '
notification is required by 8 20.433 of reported in accordance with I 80.73 ofa

this part or | this chapter need not be reported by a

concentrations of red esetive material * !c)of this section. $*,'d -
== ==a s i

(v)levela of radiation or . duplicate report undar parapsphs (a) ce *=***

(whether or not involving excesuve (e) A!! ether heensees who make es = e es

exposure of any indmdual)in an tyports under parapsphs (a) or (c) of ;eis = i
g unrestricted area in excess of ten times this section abs!!.within 30 days after 'j'8 ~

" any apphcable hmit set forth in this part learning of the overexposure or " sea
sacessive level or txmcentration.make a a**8

" or in the license,
E (2) Each report required under report in writing to the U.S. Nuclest **U
= perspaph (e)(1) of this section anust Regulstory Commission. Document 7ms

[ describe the extent of exposure of Control Desk. Washington. DC 20st5. { * ',
individuals to radiation or to radioactive

with a copy to the appropriate NRC so . n
Regional Offsce hated in Appenda D of u a ss

material. including. 58 +

(t) Estimates of each individual's
this part

% , n. ,, ,,,exposure as required by paragraph (b) g- *==a we= *=8 *= as*w a em **= me
of this section: ; 8 2m (Resened)

(ii)1svels of radiation and g he ow exposum rsnge data an &

concentrations of radioactive matarial quired 6 order 2 obtam betur tde-a mation about the exposures actuaHya
tavoin & t.

(tii)he cause of the exposure. levels recorded. This secuan does not require
-

or concentrations: and i to.aC7 Personne4 monname repena. Improved measurementL
Each penon described in i 20400 of a yt408 Reports of pereennet enemmering(tv) Corrective steps taken or planned

o this part shall.within the first tjuarter of se Mah d as t m,to prevent a recurrence. | e ach calendar year. submit to me g
. (D) Any report filed sith the Com. ;I Director.O!! ice of Nuclear Regu! story (a) *this secdon applies to each.

mission pursuant to paragraph sm) of
,, this section shallinclude f* each indi 8 Research.U.S Nuclear Reyulatory" ComtrJssion. Wa shington. DC 20555, theperson licensed by the Commtarion to:

(1) Operste a onclear reactar designedreporte specified in parapsphs (a) and {to produos steedcale&st5 13 r dat i birth, an an
(b) of this secuen.covenng the g hj ? estimate of the individua.I's exposure. preceding calendar year.' , punuanuo IscM or I ha22 ,

* The report shad be prepared so that g chaptst or a testing facility as defined to
I this iniortnation is stated in a separate f I $0.2 of this dapter.

-

{part of the report. (a) A report of either (1) the tota.1,E (2) h or use hypoduct materi-
~

yn d) duals m e k* s.1 for purposes of radiography pursu-
ro $ P *

." (c)(1)ln addition to any notification
required by 120.403 of this part. ssch 6 20.202(a) or i 3033(a) of this cht,pter !b ant to Parts 30 and 34 of this chapter,

,u up

licansee shall make a report in writing of dunne the calendar year, or (2) the" (3) Pommess or use at any one time,
levels of ra6ation or releases of total number of individuals for whom for purposes of fuel pror+=stnr. fabrl-
radiosetive meterial in excess oflimits personnel monitoring was provided cating. or reprocesamg. special nuclear
specified by 40 CFR Part 100, daring the calendar year. Prot 4ded. - materialin a eusnuty exceeding 5.000
*Environrnental Ra diation Protection however. That such total includes at ; g. rams of contamed uranium.135, ura-
6tandards for Nuclear Power least the number of individus.Is re- : nium 233, or plutonium or any combl-
Operations." or in excess of license cuired to be reported under paragraph a nation therect pursuant to Part'10 of
con 6tions related to compliance with 40 (ax1) of this secUon. The report shan 6 this chapter

indicate whether it is submitted in ac. (4) Possess high-level radioscuve:CMt Part 193.
(2) Es ch report submitted under ; cords. nee with paragraph tax 1) or s- at a M@ repshery oper-

g parapsph(c)(1)of this sectionmust ; Iax2) of this section. If personnel g p,,g g ,g g,
monitoring Ts.s not required to be pro- chsp % ora* de M be. ; vided to ra, individua3 by the licenseeE (1)The' extent of exposure of under il 2C 202(a) or 34.33(a) of this (3)Poemens spent foolin an

" Indaviduals to radiataon or to radioactive chapter during the calendar year, the ended epm IWl atomp8

(11)Isvels of rsdietion and IChT[t($h
installation (ISITI) or possess spent feelmatenal; an en

t p, g}*

Mconcentrations of radioactive material toring was not recuired. 6" m"onnored redevable stony
(b) A statistical summar7 report of

(lit)De cause of the expcaure.levela, the personnel monitoring information 2 lastallation W pursuanHo PardID'Ol"i

or concentrations; and recorded by the Deensee for individ. (this chaptense

unis for whom personnel monitoring I (8) Possess or use at any one time,.(iv) Corrective steps taken or planned .

was either required or provided, as de-to assure assinst a recurrence, including
the schedule for achieving corJormance scribed in paragraph (a) of this see' for processing or manufacturing gp,

con. indicating the number of individ :uals those tota 3 whole body exporure ; custribuuen pursuant u Pam M.with 40 CFR Part 190 and with .

g
associated license conditions- or 33 of 1s Chap

(d)l'or holders of an operating licenes recorded during the ptrvious calenday gg

for a nuclest power plant. the incidents . W !oDoring quamues-,

' A b.m .h bi==. euro .r emmeta
.

included in paragrsphs (a) or (c) of this '

y g" ~.w[s '~~",."jZ,,,
(

'~

8g,section must be reported in accordance
< ~ , r un.s.r ~ u

.g.sm.b nm e eff ect

APrt! M W2045
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7tl.4(18(a) . PART 20 e STANDARDS FOR PROTECTION AG AINST RADIATION 20.602(b)

.

-
-

I 20.spe gottnesis n, .ng ,epotta so indi. (iv) Any term.etmd6 tion, of limitation [
vid usta. of any license issued under the sections L.

o,,c., .,

ta1 Requirements ior nott!! cations epecified in paragre ph (b)(1)(!) of this j%. '"'

, d and reports to individuals of exposure section.

e :: to radiat6cn or radiomettre material are
(2) For any viotsuon for which aw ,,,.

O c e se -. _. . _ .

soo a2 c e 'es -_
spect!6ed in i 14.13 of this chapter. license may be revoked under section

a O',8,', - y ; tbt When a lleensee tz recuired pur. 186 of the Atomic Energy Act of t954.as

en . _ . sm suant to 1120.405 or 20.408 to report smended. f.
to the Commisalon any exposure of anise --.e. se r _.._

tm individual to radittlon or radionettve5-*-
material, the licensee shall also notify

w .c + e w. = = t ro ur im the individual. Such nottee shall be.u. , , , , , , , , . , , , _ _ ,

transmitted at t time not later thanp a q %'*" ",",*,*,'* g' * p g the transmit'Al to f.he Commiulon.
l 20.t02 Catmmsi penottles..

and shall comply with the proetstons $ (s)Section 223 of the AtomicEnergy
a

of i 19.13(*1 of this chapter.
* Act of1954.as amended.'provides for,,

- Exctrrions two Aostriosas. g criminst sanctions for willfulviolation
of. s tlempted violation et. or conspitseyeRroottatorrs

(7) Reoelve todiosctive wesie from
to violste. sny regulation issued smder*

. Other persons for disposal sneder Part 61 8 20.603 Appliest6 ens for esemptions. sections 181b.1811.or 181o of the Act.

.

f of tMs chotu. The Commission may. Upon app 1let. For purposes 'of section 223. all the

tion by s.ny lieertsee or upon lia osn regulstions in il 20.1 through 2602 are
; . initiative. gTant such exemptions from lesued under one or more of sections
( ; the recuirements of the regulations in 181b.1611. or 1610. except for the

* this part as it determines are author. sections listed in persgraph (b) of this
r tied by las and will not result in section.

(b) When en individual terminates
, undue hasArd tollfe or property. (bl%e regulations in ii 21.through.

20.602 that are not issued smder sections'

employment with a licensee described in i 20.502 Ad ditlensi requirements. 161b.1611. or 161o for the purposes of
paiegrsph(ag of this section,or an
indivedual assigned to work in such a The Commission may, by rule, regu. section 223 are as follows:1120.1.20.2.

licensee's facility.but not employed by lation. or order, impose upon s.ny 11- 20.3.20.4.20.5.23 6.20.7.20.8.20.107
eensee such recuirements. In addition 2 106,20.204.20.206.20.302.20.306.

the licensee, completes the work to those established in the regulations 20.501. 20.502. 20.601. and 20.602.
Pssignment |n the IiCensee's fsCIIlty, tbe in this part, s.s it deems appropriate or /
licensee sha!! fumish to the REIRS necessary to protect het!th or to mini- 6 %

,,

JI'roject Manager. Office of Nuclest mize danger to Ilfe or property.-

;- Regulatory Research U.S. Nuclest ~

R Regulstory Commission. Washington. Ewream *-*

p DC 20555.a report of the individual's
* esporures to redistion and radioactive
E meteritt, incurred during the period of *

.

employment or work assignment in the i 20.501 Vlotst6ons.
licensee's facibly, containing $>(s)The Commission may obtain an
iMormation recorded by the licensee injunction or nther court order to
pursuant to ll 20 401(s) and 20.108. prevent a violation of the provisions
Such report shall be fumished within 30 of r
days stier the exposure of the Individust (1)he Atomic Energy Act of1954,as
has been determined by the licensee or amended;
90 days siter the date of ter:ninstion of (2) Title 11 of the Energy
employment et work assignment. Reorganisation Act of t974, es amended:
whichever is earlier. or

(3) A regulation or order issued.

g pursuant to those Acts.(b) The Commission may obtain am-
c' court order for the psyment of a civil
I pensity imposed under section 234 of the
* Atomic Energy Act:

(1) For vloistions of-
(i) Sections $3. 57. 62. 63. 81. 82.101.

103,104.107.or 109 of the Atomic *

Energy Act of 1954 se amended:
(ii) Section 200 of the Energy

Reorgentzstian Act:
(iii) Any rule. regulation. Or order

issued pursunnt to the sections specified
6n peregraph (b)(1)(1) of this section:

. _

20-16Nwember 30,1992
_ _ _ _ _ _ _ _ _ _ _ _ _ -
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and minde or une le protece esstaat alrborne
eeWom.etidea sney be used to the eute.1 that
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j> Ngulations Mandstory as of January 1. rnedical diaFnosis or therapy, or to improvements in relation to state of
C94, With Earher Compliance Encoursged voluntary participation in medical technology, the economics of

research programs. improvements in relation to benefits to
the public health and safety. and other

i 20.1003 Definitions. societal and socioeconomic
As used in this part: considerations, and in relation in
Absorbed dose means the energy utilization of nuclear energy and

imparted by ionizing radiation per unit licensed materials in the public interest.-

mass of irradiated material.The units of Annvolhmit on infoAe (All) meansSubpart A-Genera!Provtalons absorbed dose are the rad and the gray o the derived limit for the amount of
5 2c.1001 Purpose- (Cy)- % radioactive material taken into the body

k la) The regulations in this part Act means the Atomic Energy Act of of an adult worker by inhalation ora

establish standards for protection 1954 (42 U.S.C. 2011 et seq.), as E ingestion in a year. Allis the smaller-

egainst ionizing radiation resulting from amended. E value ofintake of a given radionuclide
cetivities conducted under licenses Activityis the rate of disinteErstion in a year by the reference man that
issued by the Nuclear Regulatory (transformation) or decay of radioactive would result in a committed effective
Commission.These regulations are material.The units of activity are the dose equivalent of $ rems (0.05 Sv) or a
issued under the Atomic Energy Act of curie (Cl) and the becquerel (Bq). committed dose equivalent of 50 rems
1954. es amended. and the Energy Adult means an individual 18 or more (0.5 Sv) to any individual organ or*

ReorFantzstion Act of1974.es emended. years of age. tissue.( AU values for intake by
(b)11is the purpose of the regulations Airborne radioactive inoferial means ingestion and by inhalation of selected

in this part to control the receipt. radioactive material dispersed in the air
possession. use. transfer, and disposal S in the form of dusta, fumes, particulates.
of licensed materiel by any beensee in R mists. vapors, or gases."
such a manner that the total done to an Airborne rodioactivity orco means ao

g individuellincluding doses resulting ' room, enclosure, or area in which
u fromlicensed and unheensed E airborne radioactive materials.
E radioactive material and from radiob,on compnsed wholl; or partly oflicensed
g sources other then backptnund snaterial, exist in concentrations-

radiationi does not exceed the (1)In excess of the derived airstandards for protection ogninst concentrations (DACs) specified in
radiation prescribed in the regulations in appendix B. to li 20.1001-20.2401. or
this part. liowever, nothing in this part (2)To such a degree that an individual
shall be construed as limitmg actions ggg gg
that m be necessary to protect hea protective equipmenteould exceed.

' during the hours an individualis present
i 20.t002 Scope. In a week. an intake of 0.6 percent of the

-

The regulalions in this part apply to annual limit on intske ( AU) or 12 DAC-
persons bcensed by the Commission to hours.
seceive, possess, use, transfer or ALARA (scronym for *'as low as is
dispose of byproduct. source, or special reasonably achievsble") means making
nuclear material nr to operate a every reasonable effort to maintain
proiluction or utilitation facihty under exposures to rodletion as far below the
parts 30 theough 35. 39 (n. 50. (A c1. 70. dose limits in this part as is practical * '~

or 72 of this chapter. The hmits in this consistent with the purpose for which
part sin nnt apply to doses due to the licensed activity is undertaken,
back eround rmhnbon. to cuposure of taking into account the state of
puisents to radiation for the purpose of technology, the economics of

December 31,1992
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radionuchdes are F ven in Table 1. the body organs or tissues that are k quality factor, and all other necessary ;
i '

Columns 1 and 2. of appendix B to irradiated and the committed dose y modifying factors at the location of

il 20 1001-20.2403) equivalent to these organs or tissues ' interest.The units of dose equivalent

BocApround rodiotion means (licy - Iw,II, ). E are the tem and sievert (Sv).'
radiation from cosmic sources: naturally Controlledcreo means an area.
nceurrinF radioactive materials. outside of a restricted area but inside k Dosimetryprocessorsnaans an

Individual or organization thatmcluding radon (except as a decay the site boundary, access to which can m.

E Proessees and evalustaa individualproduct of source or special nuclear be limited by the licensee for any
E suonitoring equipment la order tomaterial) and global fallout as it exists reason.
E determine the radiation dans dallvaradin the environment from the testing of Dec/oredpregnant woman means a ,

nuclear explosive devices. '' Background woman who has voluntarily informed 3 to the aquipment.

radiation" does not include radiation her employer,in writing.of her *:::

frorn source, byproduct, or special pregnancy and the estimated date of Effective dose equivalent (Hs)is the .
!

nuclear matenals regulated by the conception. sum of the products of the dose

Commission. Deep dose equivalent (ll.). which equivalent to the organ or tissue (H,) _r

Bloossor tradiobionssay) means the apphes to esternal whole-body and the weighting factors (w )s
determmation of kinds. quantities or esposure, is the dose equivalent at a spplicable to each of the body organs os

concentrations. and. in some cases. the tissue depth of i em (2000 mg/cm'). tissues that are treadiated (Hs -
*Iw Hrl.locations of radioactive material m the Department means the Department of v

Embryo / fetus means the developinghuman body whether by direct EnctF'r established by the Department of human organism from conception untilmeasurement (in vivo counting) or by Energv Orgenization Act (Pub. L 95-91, the time of birth,
analysis and evaluation of materials 91 Rat. 505. 42 U.S.C. 7101 et seq.) to the 'Entmnce or access point means any
excreted or removed from the human estent that the Department or its duly location through which an individual

euthnnted representatives. exercises could gain access to radiation areas orByproduct material means- functions formerly vested in the U.S. to radioactive materials.This includes(1) Any radioactive matenal(except Atomic Energy Commission. its entry or exit Portals of sufficient size tospecial nuclear material) yielded in. or Chairman. members, officers, and Permit human entry. irrespective of their ;
made radioactive by, exposure to the components and transferred to the U.S. intended use.radintion incident to the process of Energy Research and Development Exposure means being exposed to

,

.

producing or utilizing special nuclear o Administration and to the Administrator " * 8 radiation or to radioactive,f,'r"iat
o

thereof pursuant to sections 104 (b). (c).
si ings or wastes produced by and )o he e anl tio Externol dose means that portion of \

[ the extraction or concentration of g
I ~ the dose equivalent received from

~

g uranium or thorium from ore processed e at 1237,42 U.S.C. 5814) and radiation sources outside the body.e

primarily for its source material content.
retransferred to the Secretary of Energy $ below the elbow. foot. knee.or leg

Extremity means hand, elbow, arm
Including discrete surface westes !pursuant to section 301(a)of the
resulting from uranium solution Department of Energy Organization Act H. below the knee.

'

extraction processes. Underground ore (pub. L 95-91. 91 Stat 565 at 577-578. 42 g. Eye dose equirolent applies to the
I. bodies depleted by these solution U.S.C. 7151). 3 external exposure of the lens of the eye .

extraction operations do not constitute Derived air concentiction (DAC) and le taken as the dose equivalent at a
*

" byproduct material" within this means the concentration of a given tissue depth of 0.3 centimeter (300 mg/
definition. radionuclide in air which,if breathed by em'). ,

Class (or lung class or inholation the reference man for a working year of Generally applicable environmental
rioss) means a cinesification scheme for 2.000 hours under conditions of light rodiation standards means standards >

inhaled material according to its rate of
work (inhalation rate 1.2 cubic meters of issued by the Environmental Protsetion

'

clearance from the pulmonary region of air per hour). results in an intake of one Agency (EPA) under the authority of the
the lung. Materials are classified as D. ALI. DAC values are given in Table 1. Atomic Energy Act of 1954, as amended. ,

W. or Y. which applies 1o a range of Column 3. of appendix B to il 20.1001- that impose limits on radistion !

elearance half-times: for Class D (Days) exposures or levels, or concentrations or e

20.2401.
| of less than 10 days. for Class W

Derived oir concentration-hour (DAC- quantities of radioactive material. in the
'

(Weeks] from 10 to 100 days. and for
| Class Y (Years) of greater than 100 days.

hour)is the product of the concentration general environment outside thet

of radioactive materialin air (expressed boundaries of locations under the - i
Collecrite dose is the sum of the as a fraction or multiple of the derived control of persons possessing or usingi

individual doses received in a given
air concentration.for each radionuclide) radionettve material.

perind of time by a specified population and the time of exposure to that Covernment ogency means any ,

i

i
from exposure to a specified source of radionuclide, in hours. A licensee may executive department commiselon.

! adielion. take 2.000 DAC-hours to represent one independent establishment. corporation i

! Commission means the Nuclear All. equivalent to a committed effective wholly or partly owned by the United
| Regulatory Commission or its duly dose equivalent of 5 rems (0.05 Sv). States of America, which is an
| authortred representatives. Dose or radiation dose is a generic instrumentality of the United States, or
i Commtfled dose equivalenf (llr so) term that means absorbed dose, dose any board, bure au. division, service,
| means the dose equivalent to organs or

tissues of reference (Tl that will be
equivalent, effective dose equivalent. office, officer. authority, administration.
committed dose equivalent. committed or other establishment in the executive ,

received from an intake of radioactive effective dose equivalent.or total branch of the Government. /g
'

-

material by an inditidual during the 50- effective dose equivalent as defined in Croy (See 1 20.1004). \ ]
year period following the intake. other paragraphs of this section.

accessible to individuals. in which
High rodnotion area mesne an area.

Comemtred effecture dose equivalent Dose equivalent (Hd means the
radiation levels could result in enIlira.)is the sum of the products of the

product of the absorbed dose in tissue, individual receiving a dose equivalent inweighting factors appbcable to each of
excess of 0.1 rem (t mSv)in 1 hour at 30

on.v
, . . - - . , --
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centimeters from the radiation source or cataract formation is an example of a 1004(b).1 and 10tH(b).2 of i 20.1004) that
from any surf ace that the radiation nonstochastic effect (also called a is used to derive dose equivalent from

penetrates- deterministic effect). absorbed dose.
Indirsdualmeans any human beinB- NRC means the Nuclear Regulatory Quorter means a period of time equal
Indirsdualinomforing means- Commission or its duly authorized to one. fourth of the year observed by
(1)The assessment of dose equivnient representatives. the licensee (approximately 13

by the use of devices designed to be Occupationaldose means the dose connective weeks), providing that the
beginning of the first quarter in a carworn by an individual; received by an individualin a restricted coincides with the starting date ofthe

(2)The assessment of committed area or in the course of employment in
effective dose equivalent by bionssay which the individual'a assigned duties year and that no day is omitted or
(see Bioassey) or by determination of involve exposure t3 rediation and to duplicated in consecutive quarters.
the time-weighted air concentrations to radioactive material from licensed and RodlSee $ 20.1004).
which an individual has been exposed, unlicensed sources of radiation, whether Radiation (ionizing radiation) means
i.e.. D AC-hours; or in the possession of the licensee or other alpha particles, beta particles, gamma

(3)The assessment of dose equivalent person. Occupational dose does not rays. x. rays. neutrons, high speed

.
include dose received from background electrons, high-speed protons, and otherby the une of survey data.

indiridual Afonitoring Derices radintion. as a patient from medical particles capable of producinglons.
Radiation, as used in this part. does not(indwiduo/ monitoring equipment / practices. from voluntary participation include non-lonizing radiation, such asmeans devices designed to be worn by a in medical research programs, or as a radio- or microwaves.or visible,single individual for the assessment of member of the general public. infrared or ultraviolet light.dose equivalent such as film badges. Person means- Radio 6on area means an area,thermoiuminescent dosimeters (TLDs). (1) Any individual. corporation. accessible to individuals,in whichpocket s,onization chambers. and partnership, firm, association, trust * radiation levels could result in anpersonal ( lapel ) air sampling devices- u ic o p va ins individual receiving a dose equivalent inInternaldose means that portion of ey
excess of 0.005 rem (0.05 mSv)in 1 hourthe dose equivalent received from ihe C mmission or the Department i at 30 centirceters from the radiationradioactive material taken into the Energy (except that the Department s eny surface that thebod shall be considered a person within the ,,Qc

Li nse means a license issued under meaning of the regulations in 10 CFR Reference mon means a hypotheticalthe regulations in parts 30 through 35. 39, chapter I to the extent that its facilities aggregation of human physical and40. 50. 60. 6L 70. of 72 of this chapter. o

o Lscensedmoterro/ rneans source g and activities are subject to the physiological characteristics arrived at
a licensing and related regulatory by International consensus.Thesek matesial, special nuclear material, org

E byproduct material received. possessed, g authority of the Commission underE characteristics may be used byt

~

" used, transferred or disposed of under a $ section 202 of the EnerEy Reorgamzat.
,

ion u researchers and public health workers
3 o standardize results of experimentsAct of 1974 (88 Stat.1244). the Uranium tN eneral or specific license issued by the hlill Tailings Radiation Control Act of and to relate biologicalinsult to ag

Commission. 1978 (92 Stat. 3021). the Nuclear Weste common base.
Licenser means the holder of a Policy Att of 1982 (90 Stal. 2201). and Rem (See i 20.1004).

heense. section 3(b)(2) of the Low. Level Respirototypictective device meansa

IEsmits (dose hmits) means the Radioactive Weste Policy Amendments an apparatus, such as a respirator.used
permissible upper bounds of radiation Act of 1985 (99 Stat.1842)), any State or to reduce the individual's intake of
doses.

Lost or missing licensed moferial any political subdivision of or any airborne radioactive materials,

means licensed material whose location
pohtical entity within a State, any Restricted arco means an eres, access

is unknown It includes material that has
foreign government or nation or any to which is limited by the licensee for

been shipped but has not reached its political subdivision of any such the purpose of protecting individuals
government or nation, or other entity: assinet undue risks from exposure to

destination and whose location cannot and radiation and radioactive materials.
be readily traced in the transportation (2) Any legal successor. Restricted area does not include areas
system. representative, agent. or egency of the used as realdential quarters, but

Afember of the pubhc means an
individualin a controlled or unrestricted foregoing. separate rooms in a residential building

ares,liowever, an individual is not a Plannedspeciolexposuir rnesns an may be set apart se a restricted area.

member of the public during any period infrequent exposure to radiation. Sanitorysewerose means a system of ,

1

separate from and in addition to the public sewers for carrying off waste
in which the individual receives an annual dose limits. water and tefuse but excluding sewage
occupational dose.

Public dose means the dove received treatment facilities, septic tanks. and |
lAfinor means an individualless than by a member of the public from leech fields owned or operated by the

18 vears of age. exposure to radiation and to radioactive licensee.
5fonitoring (radistion monitoring,

rediation protection monitoring) means material released by a licensee, or to Shallow-dose equivalent (Hs), which

the measurement of radiation levels, another source of radiation etther within applies to the external exposure of the

a licensee's controlled area or in skin or an extremity,is taken as the
concentrations, surface area

unrestric!cd areas. !! does not include dose equivalent at a tissue depth of
concentrations or quantities of

occupational dose or doses received 0.007 centimeter (7 mg/cm') sveraged i

todioactive material and the use of the !

from background radiation, as a patient over an area of 1 square tentimeter.

evaluate potential exposures and doses. from medical practices. or from Sievert (See i 20.1004). . iresults of these measurements to
Site boundary means that line beyottd --

Nonstochastic effect means health
voluntary participation in medical which the land or property is not owned.

effects. the on erity of which varies with research programs. lea sed. or otherwise controlled by the
the dose and for which a threshold is Quality Tactor /Q/ means the

licensee.
behewed to exist. Radistion. induced modifying factor (listed in tables

I
|

1
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PART 20. STANDARDS FOR PROTECTION AGAINST RADIATION

(
Source moreno/ means- Very high radiotron oiro means an omitted or duplicated in consecutive

-

(11 Uranium or thorium or any area, accessible to individuals. in which years,

combination of uranium and thorium in rediation levels could result in an I rom unne of redanon son.
any physical or chemical form; or individual receiving an absorbed dose in

(2) Orcs that contain, by weight. one. excess of 500 reds 15 grays)in 1 hour at (al Definitions. As used in this part,

twentieth of 1 percent (0.05 percent). or 1 meter from a radiation source or from the units of radiation dose are:

more. of uranium. thorium, or any any surface that the radiation Cmy (Gylis the SI unit of absorbed

combination of uranium and thorium. penetrates. done. One gray is equal to en absorbed

Source matenal does not include special (Note: At wery high doses received at high dose of 1 |oele/ kilogram (100 reds).

auclear mef erial. dose rates, units of absorbed dose (e g rods Rodis the special unit of absorbed

Specioi nuclear matermi meens- and graysl are appropriate. rather than units dose. One red is equal to an absorbed

(1) Plutonium, ura nium-233, uranium of done equivalent (e.g rems and sievertsil. dose of 100 ergs / gram or 0.01 joule /

enriched in the isotope 233 or in the Week means 7 consecutive days kilogram (0.01 gray).

isotope 235. and any other material that starting on Sunday. Rem is the special unit of any of the
the Commission. pursuant to the Weightmg factor w,. for an organ or quantities expressed as dose equivalent.

provisions of section 51 of the Act, tissue (T)is the proportion of the risk of The dose equivalent in reme is equal to
determines to be special nuclear stochastic effects resulting from the abserbed dose in rads multiplied by
material, but does not include source irradiation of that organ or tissue to the the quality factor (t rem =0.01 sievert).

matenah or total risk of stochastic effects when the Sievert is the SI unit of any of the
(2) Any material artificially enriched whole body is irradiated uniformly. For quantities expressed as dose equivalent.

by env of the foregoing but does not Wculating the effective dose equivalent. The dose equivalent in sieverts is equal

include source matenal. the s alues of w, are: to the absorbed dose in grays multiplied

Stochastic effects means health by the quality factor (1 Sv-100 rems).
effects that occur randomly and for ORGAN DOSE WElGHTING FACTORS (b) As used in this part the quality
which the probability of the effect factors for converting absorbed dose to

" * ' * " '" "
u edt e a linear fu c io of dose '

without threshold. Hereditary effects o ,n,,,. e ,3

and cancer incidence are examples of e, east .. o is % mg Agyn pam
neo tone marro. . o in AND AaSonsED DOSE EOUfVALENCIES, stochastic eflects.

Survey means an evalulation of the g Lung _ {c.f r
*

0 radiological conditions and potential gdb. @
.

'

I % %~
tem sone .w.i -

e nom.,e.r eom o-E harards incident to the production, use, g * * 7'' " " * " * * * * " "' s.co
g transfer. release. disposal. or presence 3 whow Boer

,
O ewsw*

.,of radioactive material or other sources , , ,,
of radiation. When appropriate, such an ,,,n, g,% ,, , ,e , ,,,, ,, ,,, ,,,3 5 e"m* a' b''* '**-
evelustion includes a physical survey of m rec == tre **gassi cows. ' ''

" * ** 8*3*" T 9 '" **' #8 "
the location of radioactive material and body cose por noe''g"u to"re'w" ome'l oose), 'a'Ate"" paractes.s wmmes-

ung tactor. we t.o. he seen specWoo. charped persen.,s. aseen
measurements or calculations of levels e,ngw pow wfeng teemrs ior ensemni me-7tw uw upwe, ,own gen
of radiation. or concentrations or " ' ' ' * " " " - I ' '$

mN". * ' '"""

quantities of radioactive material *#$ s' gud noe ,s
,,,,pr to oi

present. Whole body rneans. for purposes of sapew,y ya.an, to o1
Total Effective Dose Equivalent

(EDE) means the sum of the deep-dose external emposure. head. trunk

equivalent (for external exposures) and (including male gonads). arms above the Ab***d gggg'" * **,

the committed effective dose equivalent elbow, or legs above the knee.
Working level (WL)is any (c)!!it is more convenient to measure(for internal exposures).

combination of short-lived redon the neutron fluence rate than to
Unrestricted arco means an area.

access to which is neither limited nor daughters (for redon 222: polonium-218. determine the neutron dose equivalent
lead.234 bismuth-214. and polonium- rate in rems per hour or sieverts per

contrelled by the licensee.
Uranium fuel evele means the

214; and for redon.220: polonium-216. hour. as provided in paragreph (b) of
lead 212, bismuth-212. and polonium- this section.1 rem (0.01 Sv) of neutron

operations of milling of uranium ore,
212)in 11 iter of air that will result in the

radiation of unknown energies may, for
chemical conversion of uranium,

ultimate emission oll.3 x10 * MeV of purposes of the regulations in this part,
isotopic enrichment of uranium.
f abrication of uranium fuel, generation potential alpha particle energy, be assumed to result from a total fluence

of electricity by a light wster-cooled Working levelinonth (WLM) means of 25 million neutrons per square

r uclear power plant using uranium fuel. en exposure to 1 working level for 170 centimeter incident upon the body,if

and reprocessing of spent uranium fuel hours (2.000 working hours per year /12 aufficient information exists to estimate

to the extent that these activities
months per year =approximately 170 the approximate energy distribution of

the neutrons, the licensee may use the
directly support the production of hours per month).

electrical power for public use. Uranium rearmeans the period of time fluence rate per unit dose equivalent or

fuel cycle does not include mining beginning in |anuary used to determine the appropriate Q value from table

operations, operations at waste disposal compliance with the provisions of this 1004lb).2 to convert a enessured tissue _

dose in rads to dose equivalent in rems.
altes, transportation of radioactive part.The licensee may change the }
materialin support of these operations. starting date of the year used to

and the reuse of recovered non. uranium
determine compliance by the licensee

special nuclear and byproduct materials provided that the change is made at the

from the cycle. beginning of the year and that no day is

..-_ _
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20.1004(c)
PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION.
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taste 1004(b).2 MEAN OuAt.tTv FAc- t roMoos e.npeementenen. 32cacos % % w
Tons. Q. Awo FLutNCE PER UNrf DOSE (s)IJcensees shs!! implement t' e "PP"****"'*M*""nm otsa approvet *

h
EoutvALENT ron MowotNERGETIC provisions of Il 20.1001-20.2401 on or >(a)The Nuclear Regulatory
M " 0NS before January 1,1994. If a licensee Commissloo has submitted the ,'

chooses to implement the provisions of information collecties . . b__OfBos of
. _ _ 7 ts

contained la this part to tYsj" || 20.1001-20.2401 prior to January 1.w.w n owem,
~er new * eo-w 1994, the licensee shall implement all Managerment and Budget (OMB) for

'"**'n"'.f provision of these sections not ePProval as regulrod by the paperwork |* *
Reduction Act of 1000 (44 U.S.C.2801,.

*

otherwise exem led by paragraph (d) of
tm mera a sx to-a a soo x to ' N this section.an shall provide written. (g OMBJ_ as eppmed,1beg,_

j ", if %. notification to either the Director of thecontained in IMs part underaos !a 1

a Office of Nuclear Materials Safety and number 21stMic14. i, x to .. , ,,,,, .
t = to " r esox to * t Safeguards or the Director of the Office (b)The oppmed information
j " ,'0 * ' { g"j*, of Nuclear Reactor Regulation, as collocalon . - containedlaa

,

sppropriate, that the licensee is adopting tble part appear in $5 20.1101.30.1202 ti x to- * 7.s tro x to . '

s = io " ie ss x io a eafly implemeniation of II 20.1001 20.1204.20.1208.20.1201.20.1801 ,

t n 27 x io * 20.2401 and sesociated appendices.Until * 20.1601.20.1702,20.1001.20.1902

!* $NU |s nuary 1.1994. or tmill the licensee j 20.1004. 20.1000. 20.2002. 20.2004
'

e a 20.2006.20.2102.20.2102.20.2104 .

7 7 24 = 5o e notifiea the Commission of esfly
'O 85 2d " 'O ' impirmentation. compliance will be E 20.2105.202108.20J107,20.2100 |

'

[' "",|U required with iI 20.1-20.601 of this part. g 20.2110,20.2201.20.2202,20.2202"
j 20.2204,20.2206, and appendix F to !

40 7 u xto* 20.1001-30.2401..
,

so 5s ie x io .
t x to * a 30 m io * - (c)"this part contalas laformaties
a = to * 3.5 is x to * (b) After the time the licensee collectico requirements la addities to

'

!$ 3~! $' Implements ii 20.1001-20.2401, the those oppmed under tbo control
spplicable section of Il 20.1001-20.2401 number speci$ed la peregro (a) of .

.

(Me section.%ese lefonne on
* vaiue of ommy sector o at tre poet one. ew shall be used in lieu of any section in

*"'"*d*'"***'"**24c'"*** ll 20.1-20.001 of this part that is cited in colledion gi--tm and the control
,YNE nonnen, on , heense conditions or technical numbere under which they are

g SSe'a ***aew ev ruw seawe amews imeneorn. specificslions, eacept as specified in approved are as follows:
I e 3

(1)la l 20.2104.NRC Form 41s i

Q pr jraphs (c),(dl and lej or this-

E l20.1005 Units of rososettytty, section.lf the requirements of this part approved under control number 2150-

are more restrictive then the existing j2 "la $5 20.210s and 20.2206.NRC' For the purposes of this part, setivity license condition then the licensee shall
i

E is expressed in the special unit of curies comply with this part unless exempted ;
Form 5 is approved under control

(Cl) or in the SI unit of becquerels (Bq). by perngraph (d) of this section.
, ,

,

or their multiples, or disintepretions (c) Any existing license condition or ;-

(transformations) per unit of time.
g technical specificstion that is more(elOne becquerel = 1 disintegration g restrictive then a requirement in

per second(s7
y li 2a1001-2a2m remains in force untu ,

(bl One curie = 3.7 x to a
g there is a technical specificstion change.disintegrations per second = 3.7 X 10
m license amendment. or license renewel. ;

becquerels = 2.22 X to'8 disintegrations
(d)If a license condition or technical j

per minute. specificstion exempted a licensee from a r

120A005 Interpretenons. provision of Part 20 in il 20.1 20.e01,it ' |
Except as specifically authorized by exempts e licensee from the i

jthe Commission in writing. no correspondmg provision of || 20.1001-
'

interpretation of the menning of the 20.2401.
regulations in this part by an officer or (e)If a license condition cites
employee of the Commission other then provisions in Il 20.1-20.001 and there
a written interpretstion by the General are no corresponding provisions in
Counsel will be recognized to be binding Il 20.1001-20.2401, then the license
upon the Commission. condition remains in force until there is

a technical specification change. license
I 20.1007 Communicottona. smendment, or license renewel that

Unless otherwise specified. modifies or removes this condition. *

communicstions or reports conceming
- 4the regulations in this part should be

addressed to the Executive Director for
Operstions, U.S. Nuclear Regulatory
Commission. Washington. DC 20555. A

- communication. report. or opplication
enny be delivered in person to the Office - -4

of itse Euecutive Director for Operations.
11555 Rockville Pike. Rockville. MD
20852_

~
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20.1204(a)2(1.1101(a)
PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION ,

[ I~~

i 201200!elfill and during the
individual's lifetime (see i 20.1200! ell 2)}. S>l31The sum of the calculated V

committed effective dose equivalents to
[c)The assigned deep-dose equivalent s

and shallow-dose equivalent must be for g all significantly irradiated' organs or
;; tissues IT) calculated from bloassey

the part of the body receiving the
g dets using appropriate biological modelshighest exposure.The deep. dose
0; and expressed as a fraction of theequivalent, eye dose equivalent and

shallow-dose equivalent may be Qnnual limit.
assessed from surveys or other radiation
measurements for the purpose of -

demonstrating compliance with the Ic)InfoAe by ornlingestion.If the
occupational dose limits.if the occupationally exposed individual also

Subpart B-Radiation Protectio" individual monitoring device was not in receives an intake of radionuclides by
Programs the region of highest potential exposure, great an 1 percent of

{ralin esor the res ts I individual monitoring
5 20.1101 Redtanon protect 6on programe.

shall account for this intake and include(a) Each licensee shall develop. Id) Derived air concentration (DAC) it in demonstrating compliance with the
document, and implement a radiation and annual hmit on intake (ALI) values limits.protection program commensurate with are presented in table 1 of appendix B to (d)intoAe ihmugh wounds orthe scope and extent oflicensed il 20.1001-20.2401 and may be used to

determine the ind vidual e d se (see
obsorption through skin. De licensee
shall evaluate end. to the extentto lie ce i t e prov e o of this i 20.2100) and to demonstrate practical. account for intakes through

'

relat n8 to the e
compliance with the occupational dosep ng

wounds or skin absorption.equl me t limits.
(e)in addition to the annual dose Note:ne intoke through inteet skin hu

b icensee shall use, to the limits. the licensee shalllimit the soluble been included in the calculat6on of DAC for
extent practicable. procedures and utenium intake by an individust to to hydrogen. and does not need to be further
engineering controls beved upon sound rams in a week in consideration of evaluated.

'"

radiation protection principles to .

(O1 1 20.1203 Determinetton of ertemal doneC '

achieve occupational doses and doses to a d B 20 40 '*******'**'***"''***d'''
members of the public that are as low as (f)The licensee shall reduce the dose Licensees shall, when determining thethat an individual may be allowed to

1 Iat ' receive in the current year by the 8 dose from alrborne radioactive material,@ (c) e I ense s s I o I
geast annuntly) review t(e radiation amount of occupational dose received g include the contribution to the deep- (q

\

E, dose equivalent eye dose equivalent.
u
g protection program content and a while employed by any other person and shallow-dose equivalent from,,,,.

$ * E ''"'"'' U * { (see i 20.2104(e)).I I

Subpart C--Occupational Dose Limits i 20.1202 Compitance with requiremente [g*o)d o e a p di B o i 1 -

W aummauon of umnal and 6nwnal 20.2401. footnotes 1 and 2).
i 20.1201 Occupattonal dose limits for doses. Note Airbome radioactivity messortments

' adults' 'e)If the licensee is required to and DAC values should not be seed as the
(a) De licensee shall control the m nitor under both il 20.1502(a) and pdmary means to usess the deep dose

occupational dose to individual adults, Ib), the licensee shall demonstrate equivalent when the airborne radioactive
except for planned special exposures Compliance with the dose limits by materialincludes radionuclides other then
under i 20.1200, to the following dose summing external and internal doses. lf noble gun or il the cloud of airborne
limits, the licensee is required to monitor only radioective ensierialis not relatively unliorm.

(1) An annuallimit,whichis the more ' under i 20.1502(e) or only under The determination of the deep-dose

limiting of- i 20.1502(b), then summation is not equivalent to en individual should be based
(i)The intal effective dose equivalent required to demonstrate compliance upon menurements veng Instruments or

indtvidual snonttoring devices.being equal to 5 rems (0.05 Syl: or with the dose limits.%e licensee may
(ii)The sum of the deep-dose demonstrate compliance with the imW Detehinwnalequivalent and the committed dose requirements for summation of external ,

equivalent to any individunt orgen or Nb N Nd8"'84 Ocn n 8p ed a pa g op
ing to rems 0 )

s "

eye t e skin a to the ext e i les
a sg a ead oi se om dee he qu
INote:ne dose equtvalents for the lens of 5 20.1502, take suitable and timelywhich are:

(i) An eye dose equivalent of 15 reme
the eye, the skin. and the extremities are not measurements oy
included in the summetion, but are subject to

(1) Concentrations ofendioactive(0.15 Sv) and seperste limits.) matenals in air in wwk acus: or(ii) A shallow dose equivalent of 50 (b)intoAe byinholation. If the only (2) Quantities of radionuclides in therems (0.50 St) to the skin or to any intake of radionuclides is by inhalation.

(b) Doses received in excess of the
the total effective dose equivalent limit body:orextremity,

annuallimits. including doses received is not exceeded if the sum of the deep- i

during accidents. emerFencies and dose equivalent divided by the total ,%,

planned special enposures, must be effective dose equivalent limit, and one ,,,,,,,,,,i m o,.%= .,, u . a. e,., iud of ~

subtracted from the limits for planned of the following, does not exceed unity: n. ishuas t== n ad o,.=,aiam.s *
I

(1)The sum of the fractions of the pg*gegQ*ayy",/g"* ispecial exposures that the individual inhalation AL! for each radionuclide, or ,,,,ng,,,,,,,a,,,,,,,,,,,,,,n,,,,,,
may receive during the current year (see

(2)%e total number of derived air
concentration. hours (DAC-hours) for all
radionuclides divided by 2.000. or |

__

20 36..._..u ,oon
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION
.

(3) Quantities of radionuclides comphance with the dose hmits in (d) Prior to permitting an individual toexcreted from the body: or i 20.1201 and in complying with the participate in a planned specialCm na ons of these monitonng requirements in i 20.1502(b). exposure, the hcensee ascertains prior
d ses as required by 120.2104(b) dunng*n

(b) Unless respiratory protective (2)The concentration of any the lifetime of the individual for each. '" '' ' d n{9[0 radionuclide disregarded is less than to individualinvolved.or e s e percent fits DAC and (e) Subject to i 20.1201(b). the licenseebased on bionssays. the beensee shall
assume that an individualinhales (3) The sum of these percentages for does not authonze a planned special

radioactive material at the airborne all f the radionuclides disregarded in exposure that would cause an individual

concentration in which the individual is the mixture does not exceed 30 percent. to receive a dose from all planned
preunt. (h)(1)In order to calculate the special exposures and all doses in

(c) When specific information on the committed effective dose equivalent, the excess of the hmits to exceed-
physical and biochemical properties of licensee may assume that the inhalation (1)The numerical values of any of the
the radionuchden taken into the body or of one AU.or an exposure of 2.000 dose hmits in i 20a201(a)in any year;
the behavior or the materialin an DAC. hours, results in a committed and
individual es known, the licensee may- effective dose equivalent of 5 rems (0.05 (2) Five times the annual dose hmits in

(1) Use that information to calculate Ss ) for radionuchdes that have their i 20.1201(a) during the individual's
the committed effective dose equivalent. Aus or DACs based on the committed hietime.
and. If used. the licensee shall cocument effectae dose equivalent. (f) The licensee maintains records of
that information in the individual's (2) When the AU (and the associated the conduct of a planned special
record; and DAC)is determined by the exposure in accordance with 120.2105

(2) Upon prior approval of the nonstochastic organ dose limit of 50 and submits a written report in
Commission. adjust the DAC or AU rems (0 5 Sv) the intake of radionuclides accordance with 6 20.2204
values to reflect the actual physical and that would result in a committed (g)ne licensee records the best
chemical characteristics of airborne effective dose equivalent of 5 rems (0.05 estimate of the dose resulting from the
radioactive material (e.g., serosol size Sv)|the stochastic AU)islistedin planned special exposure in the
distribution or density): and parentheses m table 1 of appendix B to individual's record and informs the

(3) Separately assess the contribution i120.1001-20.2401. In this case the individual.in writing of the dose within ,

of fractionalintakes of Class D. W.or Y bcensee may, as a simplifying 30 days from the date of the planned
compounds of a given radionuclide (see assumption, use the stochastic Aus to special exposure.ne dose from
appendix B to il 20.1001-20.2401) to the determine committed effective dose planned special exposures is not to be

f (mmitted effective dose equivalent.
( co equivalent. However,if the licensee uses considered in controlling future

d)If the licensee chooses to assess % the stochsstic Aus, the licensee must occupationaldose of theindividual
u intakes of Class Y material using the g also demonstrate that the limit in under i 20.1201(s) but is to be included
g measurements given in i 20.1204(a)(2) or a: i 20.1201[a)(1)(ii)is met. 6 in evaluations required by 5 20.1200 (d)

y (3). the beensee may delay the recording gI g and (e). -

and reporting of the assessments for I
7 Occupaw dose mees W/>eriods up to 7 months, unless otherwise i 20.120s Manned special are

requtred by iI 20.2202 or 20.2203, ini

order to pennit the licensee to make A heensee may authorize an adult ne annual occupational dose limits
arker to receive doses in addition to for minors are to percent of the annualadditional measurements basic to the and accounted for separately from the dose hmits specified for adult workersassessments

(e)If the identity and concentration of doses received under the limits specified in ! 201201in i 20.1201 provided that each of theh ' i llowing conditions is satisfied- | 20.1200 Dow to an omtwyomtua.
o .thefra io ofi e AC

applicable to the mixture for use in (a) ne licensee authorizes a planned (s} ne licensee shall ensure that the
calculatmg DAC-hours must be either- special exposure only in an exceptional dose to an embryo / fetus during the

(1)The sum of the ratios of the
situation when siternatives that might entire pregnancy, due to occupational

concentration to the appropriate DAC avoid the higher exposure are exposure of a declared pregnant woman,
value (e g D. W, Y) from appendix B to unavailable or impractical. does not exceed 0.5 rem (5 mSv). (For

il 20.1001-20.2401 for each radio. (b)The licensee (and employerif the recordkeeping requirements, see
nuclide m the mixture; or employer is not the licensee) specifically i 20.2106.)

(2)The ratio of the total concentration authonzes the planned special exposure. (b)ne licensee shall make efforts to
for all radionuclides in the mixture to in writing, before the exposure occurs. avoid substantial variation above a
the most restrictive DAC value for any (c) Before a planned special exposure, uniform monthly exposure rate to a

radionuchde in the mixture. the licensee ensures that the individuals declared pregnant woman so as to
(f)If the identity of each radionuclide involved are-. satisfy the limit in paragraph (a) of this

in a mixture is known. but the (1) Informed of the purpose of the section.
concentration of one or more of the planned operation: (c) ne dose to an embryo / fetus shall
radionuchdes in the mixture is not (2) Informed of the estimated doses be taken as the sum of-
known, the DAC for the mixture must be and associated potential risks and (1)ne deep-dose equivalent to the
the most restrictive DAC of any specific radiation levels or other declared pregnant woman: and
radionuclide in the mixture. conditions that might be involved in (2)ne dose to the embryo / fetus from

(g) When a mixture of radionuclides in performing the task: and radionuclides in the embryo / fetus and
air exists, heenseen may disregard (3)lnstructed in the measures to be radionuclides in the declared pregnant
certain radionuchdes in the mixture if- taken to keep the dose ALARA woman. - --

(1) The hcensee uses the total activity considering other risks that may be (d)lf the dose to the embryo / fetus is
of the mixture in demonstrating present. found to have exceeded 0.5 rem (5 mSv).

20-37 Aprt 30,1992
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or is within 005 rem (0.5 mSv) of this materials in effluents released to
conditions specified in a heense must be '

dose, by the time the woman declares unrestricted and controlled areas to processed and evaluated by a dosimetry

the pregnancy to the hcensee, the demonstrate compliance with the dose processor-

bcensee shall be deemed to be in limits for individual members of the (ti Holding current personnel
dosimetry accreditation from the |

comphance with paragraph (a)of this public in i 20.1301. '

section if the additional dose to the (b) A licensee shall show compliance National Voluntary laboratory

embryo /letus does not exceed 0.05 rem with the annual dose limit in i 20.1301 Accreditation Program (NVLAP)of the
NationalInstitute of Standards and

(0.5 mSv)during the remainder of the by-
1) Demonstrating by measurement or Technology; and ,

E ca(lculation that the total effective dose(2) Approved in this accreditationpregnancy. >

Subpart D-Radiation Dose Limits Ior U. equivalent to the individuallikely to
process for the type of radiation or

receive the highest dose from the radiations included in the NVLAPIndividual Members of the Public e
$ licensed operation does not exceed the program that most closely approximates |

y annual dose limit; or the type of radiation or radiations for
'

l 20.1301 Dose limits for todividual

(a) Each licensee shall conduct |
(2) Dernonstrating that- wh;ch the Individual wearing themembers of the pubuc.

til The annual average concentrations dosimeter la monitored.
h "

(1) e otal e le tive dose equivalent , " , ,"a
, ;q, , , he { 20.1502 Conettone teeulring inevidust

monnortne of ertemat and intemetto mdividual enembers of the public from boundary of the unrestricted area do not ***"P'' # ***** i

the licensed operation does not exceed esteed the values specified in table 2 of Each licensee shall monitor exposures
'

0.1 rem (1 mSv)in a year, exclusive of appendix B to il 20.1001-20.2401: and to radiation and radioactive material at
the dose contribution from the licensee's levels sufficient to demonstratedisposal of radioactive materialinto g-
sanitary sewerage in accordance with ; )>(ii)If anindividual were continuously compliance with the occupallonel dose

g present in an unrestricted area,the dose limits of this part. As a minimum-
i 20.2003 and g from external sources would not exceed . (a) Each licensee shall monitor(2)The dose in any unrestricted area
from external sources does not exceed a 0 002 rem (0.02 mSv) in an hout and 0.05 occupational exposure to radiation and

0.002 rem (0.02 mSv)in any one hour. rem |0.5 mSv)in a year. shall supply and require the use of
individual monitoring devices by-

(b)If the licensee permits members of (1) Adults likely to receive.in 1 year
the public to have access to controlled (c) Upon approval from the

~

areas, the limits for members of the Commission, the licensee may adjust the from sources external to the body, a

public continue to apply to those effluent concentration values in g dose in excess of 10 percent of the limits

3 individuals. appendix B to i120.1001-20.2401. table Q in i 20.1201(a).
E wo(2) Minors and declared pregnantmen likely to receive. in 1 year from$ (c) A licensee or license applicant 2. for members of the public, to take into ** ,

j account the actual physical and $ sources external to the body. a dose inE may apply for prior NRC authorization~"* ,

d chemical characteristics of the effluentsle g. aerosol size distribution, solubility.excess of10 percent of any of theto operate up to an annual dose limit forS

8 an individual member of the public of
0.5 rem (5 mSv). The licensee or license E density, radioactive decay equilibrium, applicable limits in i 20.1207 or

I 20.1208, and
applicant shallinclude the following g chemicalform). (3) Individuals entering a high or very
information in this application:,

(1) Demonstration of the need for and
Subpart E-(Reservedl high radiation area. " i

(b) Each licensee shall monitor (seethe erpected duration of operations in $ 20.1204) the occupationalintake of
exceos of the limit in paragraph (a) of Subpar 1 F-Surymys and Monitoring

radioactive material by and assess the
this section: I mm Generet. committed effective done equivalent >

(2) The licensee's program to assess
(a) Each licensee shall make or causeand control dose within the 0.5 rem (5 to be made, surveys that- (1) Adults likely to receive. in 1 year.

mSv) annuallimit: and (1)May be necessary for the licensee en intake in excess of to percent of the i

(3)The procedures to be followed to to comply with the regulations in this applicable ALi(s)in table 1. Columns 1
rnaintain the dose as low as is part; and and 2, of appendix B to il 20.1001-
reasonably achievable,

(2) Are reasonable under the 20.2401: and(d)In addition to the requirements of circumstances to evaluate- (2) Minors and declared pregnant
this part, a licensee subject to the (i) The extent of radiation levels; and women likely to receive. in 1 year. a
provisions of EPA's generally applicable (ii) Concentrations or quantities of committed effective dose equivalent in
environmental radiation standards in 40 re a ve me e and excess of 0.05 rem (0.5 mSv).

.

CT'R Part 190 shall comply with those
Pt - ogica harads, t

standards. that c uld be present. Subpart G--Control of Exposure From
(e) The Commission may impose (b)The licensee shall ensure that Externet Sources in Restricted Areas

additional restrictions on radiation instruments and equipment used for
levels in unrestricted areas and on ihe quantitative radiation measurements i 20.ts01 Control et access to Nyh

radiation areas.total quantity of radionuclides that a e.g dose rate and effluent monitoring)
(a)The licensee shall ensure that each

;

licensee may release in effluents in are calibrated periodically for the entrance or access point to a high
order to restrict the collective dose. radiation measured.

radiation ates han one or more of the
;

(el All personnel dosimeters (except iI 20.1302 Compftence wnh cosa smus for for direct and indirect reading pocket [ollowing features-
ionization chambers and those (1) A control device that. upon entryindividust members of the public.

into the eres. causes the level ofin)The licensee shall make or cause dosimeters used to measure the dose to radiation to be reduced below that levj,to be made, as appropriate, surveys of the extremities) that require processing
at which an individual might receive aradiation levels in unrestricted and to determine the radiation dose and that

controlled areas and radioactive are used by licensees to comply with
i 20.1201, with other applicable ;

provisions of this chapter.or with
,

a

20-38. . . - - -
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION
t

deep-dose equivalent of Oct rem (1 mSv) I 2casos control of scomes to very Noh be possible for an individual to receive a
in 1 hour at 30 centimeters from the reasuon areae-wasatorE deep-dose equivalent in excess of 0.1
radiaticn source or from any surface (a) Each area in which there may exist rem (1 mSv)in 1 hour, and
that the radiation penetrates; radiation levels in excess of 500 reds (5 (ii) Conspicuous visible and audible

(2) A control device that energizes a grays)in 1 hour at 1 meter from a sesled alarm signals are generated to make
conspicuous visible or audible alarm radioactive source a that is used to potentially affected individuals aware of
signal so that the individual entenng the inadiate materials must meet the the hatard and the beensee or at least
high radiation area and the supervisor of following requirements. one other individual, who is f amiliar
the activity are made aware of the entry; (1) Each entrance or access point must with the activity and prepared to render
or be equipped with entry control devices or summon assistance, aware of the

(3) Entryways that are locked, except which- failure or removal of the physical
dunng penods when access to the areas (i) Function automatically to prevent barner.
is required. with positive contml over any individual from inadvertently (4) When the shield for the storedeach indmdual entry. entenng the area when very high source is a liquid, the beensee shall

(b)in place of the controle required by radiation levels exist; provide means to monitor the integrity
paragraph (a) of this section for a high (ii) permit dehberate entry into the of the shield and to signal.
radiation area, the licensee may area only after a control device is automatically. loss of adequate
substitute continuous direct or actuated that causes the radistion level shieldmg.
electronic surveillance that is capable of withm the area, from the sealed source. (5) Physical radiation barriers that
preventing unauthonred entry. to be reduced below that at whichit comprise permanent structural

(c) A licensee may apply to the would be possible for an individual to components, such as walls. that have no
Commission for approval of alternatne receive a deep-dose equivalent in excess credible probability of failure or
methods for controllms access to high of 01 rem (1 mSv)in 1 hour. and removal in ordinary circumstances need
radiation areas. pii) Prevent operation of the source if not meet the requirements of paragraphs

(d) The licensee shall establish the the source would produce radiation (a)(3) and (4) of this section.controls required by paragraphs (a) and levels in the area that could result in a (6) Each area must be equipped with
(c) of this section in a way that does not deep-dose equivalent to an individualin devices that will automatically generate
prevent individuals from lesving a high excess of 0.1 rem (1 mSv)in 1 hour. conspicuous visible and audible alarm
radiation area- (1) Additional control devices must be signals to alert personnelin the area(e) Control is not required for each provided so that. upon failure of the before the source can be put into
entrance or access point to a room or entry control devices to function as operation and in sufficient time for any

g other area that is a high radiation area required by paragraph (a)(1) of this individualin the area to operate a
g solely because of the presence of section- clearly identified control device, which

} radioactive materials prepared for (i) The radiation level within the area. must be installed in the area and whichg
cc' transport and packaged andlabeled in ' from the scaled source. is reduced below E can prevent the source from being put

E accordance with the regulations of the E hat at which it would be possible for en g into operation.t

Department of Transportation provided individual to receise a deep-dose (7) Each area must be controlled by
tha t- equivalent in excess of 0.1 rem (1 mSv) use of such administrative procedures

(1) The packages do not remain in the in t hour, and and such devices as are necessary to
area longer than 3 days; and ( i) Conspicuous visible and audible ensure that the area is cleared of

(2) The dose rate at 1 meter from the alarm signals are generated to make an personnel prior to each use of the
'

external surface of any package does individual attemptmg to enter the area source,
not exceed 0.01 rem (0.1 mSv) per hour. sware of the hazard and at least one (e) Each area must be checked by a

(f) Control of entrance or access to other authorized individual, who is radiation measurement to ensure that,
rooms or other areas in hospitals is not physically present familist with the prior to the first individuars entry intorequired solely because of the presence activity, and prepared to render or the area after any use of the source the
of patients containing radioactive summon assistance, aware of the failur* radiation level from the source in thematerial. provided that there are of the entry control devices- area is below that at which it would bepersonnel m attendance who will take (3) The beensee shall provide control possible for an individual to receive a
the necessary precautions to prevent the devices ao that, upon failure or removal deep-dose equivalent in excess of 01
exposure of individuals to radiation or of physical radiation barriers other than rem (1 mSv)in 1 hour.radioactive matenalin excess of the the source's shielded storage (9) The entry control devices required
hmits estabbshed in this part and to container- in paragrsph (allt) of this section mustoperale within the ALARA provisions of (i) The radiation level from the source have been tisted for proper functioning 3the beensee's radiation protection is reduced below that at which it would (see 120.2109 for recordkeeping !

program. requirements).
I 20.1802 Controc of access to very hagh * The wcuan opphee is rad..uon from (i) Testirq must be conducted prior to
raesuon arsea. byproduct nowc.. .r speoal meclear perule that [nitjal operation with the source of

are need en sealed sowces en non+eU-sheeW radiation on any day (unless operations ;in addition to the requirements in irrediators This secteen does moi apply to
I 20.1601, the licensee shallinstitute ,,d eu,e .o ,,,. th.i .re d in senesberery. in were continued uninterrupted irom the |

additional measures to ensure that an red.ography, or 6a compbriety self+heelded previous day); and
''"d**'''' '" *h'Sh '"* **"'c is both stored and (ii) Testing must be conducted prior toindividualia not able to 3 sin .per.e4 within the seine shieldms redishon bam" resumption of operation of the source of '

unauthorized or inadvertent access to end. in the d .fened eonfunarshon er the irr. deter. 1

areas in which radiation levels could be 3, .w.,. physicany in czessible to any and=duat radiation afterany uninten e
encountered at 500 rads (5 grays) or sad canaoi cresie hish levels of red'* hon ta an *'en interruption: and ,

g ih.n. .cce..ue i any andmd st Tha sectan (iii) The licensee shall submit and ,

r ad t on source or n surfs e through ,j'[,$'NP[,I,',* C' e,$ adhere to a schedule for pcriodic tests of . . .*
,

{ which the radiation penetrates ..ci,,r meetor.eenereied radiahon the entry control and warnm.g systems.
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20.1603(a) 20.1703(b)
PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION i

.

((10) The licensee may not conduct i 20.1702 use of otter controts. use the respiratory protection ,

operations. other than those necessary When it is not practicable to apply equipment. .

to place the source in safe condition or process or other engineering controls to (4)The licensee shallissue a written ~
to effect repairs on controls, unless control the concentrations of radioactive pohey statement on respirator usage
control devices are functioning properly, material in air to values below those covering-

111) Entry and exit portals that are that define en airborne radioactivity li)The use of process or other
used in transporting materials to and area, the licensee shall, consistent with engineering controls, instead of
from the irradiation area, and that are maintaining the total effective dose respirators;
not intended for use by individuals. equivalent ALARA. increase monitoring (ii) The routine, nonroutine, and
rnust be controlled by such devices and and limit intakes by one or more of the emergency use of respirators: and I

administrative procedures as are following means: (ill) %e periods of respirator use and
necessary to physically protect and (a) Control of access: rehef from respirator use.

warn nFainst inadvertent entry by any (b) Limitation of exposure times: (5)The licensee shall advise each
individual through these portale. Exit (c) Use of respiratory protection respirator user that the user may leave

portals for processed materials must be equipment; or o the area at any time for relief from

equipped to detect and signal the (d) Other controls. $ respirator use in the event of equipment

presence of any loose radiation sources i 20.1703 Use et indiv6 dual resp 6rstory y malfunct n physical or psychological
tress pro edura or unication

that are carried toward such an exit and protection equtpment. g
to automatically prevent loose radiation in)If the licensee uses respiratory operating conditions, or any other
sources from being carried out of the protection equipment to limit intakes conditions that might require auch relief.
ares- pursuant to i 20.1702 - (6) The licensee shall use equipment

(b) Persons holding licenses or (1) The licensee shall use only within limitations for type and mode of
applicants for licenses for radiation respiratory protection equipment that is use and shall provide proper visual. '

sources that are within the purview of tested and certified or had certification communication, and other special
paragraph (a) of this section and that estended by the Nationalinstitute for capabilities (such as adequate skin
will be used in a variety of positions or Occupational Safety and Health /Mme protection) when needed.
in locations. auch as open fields or Safety and llealth Administration (b)In estimating exposure of
forests. that make it impracticable to (NIOSil/MS11A). Individuals to airborne radioactive

f, comply with certain requirements of
(2)If the licensee wishes to use materials, the licensee may make

paragraph (a) of this section, such as equipment that has not been tested or allowance for respiratory protectione

c' those for the automatic control of certihed by NIOSil/MSHA.has not had equipment used to limit intakes pursuant
h radiation levels, may apply to the

E certification extended by NIOSH/ to i 20.1702. provided that the following
Director. Office of Nuclear Material 3 MSilA. or for which there is no schedule conditions, in addition to those in (
Safety and Safeguards. U.S. Nuclear for testing or certification. the licensee i 20.1703(a). are estisfied:-. .

Regulatory Commission. Washington, shall submit an application for -
3

DC 20555. for approval of the use of authorized use of that equipment. "h(1) The licensee selects respiratory
including a demonstration by testing, or protection equipment that provides aalternative safety measures. Any
a demonstration on the basis of reliable protection factor (see appendix A toalternative safety measures must test information, that the material and il 20.1001-20.2401) greater than theprovide a degree of personnel protection performance characteristics of the multiple by which peak concentrations

a

at least eqlvalent to those specihed in equipment are capable of providing the of airborne radioactive materials in the.

'' prop sed degree of protection under working area are expected to exceed the
one of e te ie e sur unt anticipated conditions of use. values specified in a ndix B to
include an entry-preventing interlock (3) The licensee shall implement and il 20.1001-20.2401, t e 1 column 3. lf
control based on a measurement of the maintain a respiratory protection the selection of a respiratory protection
radiation that ensures the absence of program that includes- device with a protection factor greater
high radiation levels before an (1) Air sampling sufficient to identify than the peak concentration is
individual can gain access to the area the potential hazard, permit proper 4 inconsistent with the goal speelfled in
where such radiation sources are used, equipment selection, and estimate R I 20.1702 of keeping the total effective

Ic) The entry control devices required exposures; E dose equivalent A1. ARA. the licensee
by paragraphs (a) and (b) of this section (ii) Surveys and bloessays, as I may select respiratory protection
must be established in auch a way that appropriate, to evaluate actualintakes: '" equipment with a lower protection
nn individual will be prevented from (iii) Testing of respirators for factor only if such a selection would ,

leaving the area. operability immediately prior to each result in keeping the total effective dose t

equivalent Al. ARA.The concentrationuse; ,

Subpart H-Respiratory Protection (iv) Written procedures regarding of radioactive materialin the alt that is
and Controls to Restrict internal selection, fitting. issuance, maintenance. inhaled when respirators are worn may
Exposure in Restricted Areas and testing of respirators. including be initially estimated by dividing the j

testing for operability immediately prior tverage concentration in air, during i

i 20.1701 Use et process or other to each use; supervision and training of scach period of uninterrupted use,h the r
'"9'"" ring controls. personnel; monitoring. Including air prsAection factor if the exposure is later

The licensee shall use, to the extent sampling and blosssays; and found to be greater than estimated. the
practicable, process or other engineering recordkeeping: and corrected value must be used;if the
controls (e.3, containment or (v) Determination by a physician prior exposure is later found to be less than |

ventilation) to control the to initial fitting of respirators, and at estimated. the correctert value may-be -

concentrations of radioactive materialin least every 12 months thereafter, that used. I j
mir. the individual user is physically able to -

December 31,1992 M
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION
I

deep-dose equivalent of 01 rem (1 mSv) I 20.1603 control of eccess to wwy N9% be possible for an individual to receive a
in 1 hour at 30 centimeters from the radiat on areae-aradiatort deep-dose equivalent in excess of 0.1
radiation source or from any surf ace (a) Each area in which there may exist rem (1 mSv)in 1 hour, and
that the radiation penetrates: radiation levels in excess of 500 rods ($ (li) Conspicuous visible and audible

(2) A control device that energizes a grays)in 1 hour at 1 meter from a sealed alarm signals are generated to make
conspicuous visible or audible alarm radioactive source : that is used to potentially affected individuals aware of
signal so that the mdividual entering the trradiate metenals must meet the the hetard and the licenser or at leasthigh radiation area and the supernsor of following requirements. one other individual, who is familiar
the activity are made aware of the entry; (1) Each entrance or access point must with the activity and prepared to renderor be equipped with entry control devices or summon assistance, aware of the

(3) Entrywaye that are locked, except which- failure or removal of the physicaldunng penods when accera to the areas (i) Function automatically to prevent barner.is required. with positive control over any individual from inadvertently (4) When the shield for the storedeach individual entry- entenns the area when very high source is a hquid, the beensee shall(b)In place of the controls required by radiation levels exist; provide means to monitor the integrityparagraph (a) of this section for a high (ii) Permit deliberate entry into the of the shield and to signal,radiation area. the licensee may area only after a control device is automatically, loss of adequatesubstitute continuous direct or actuated that causes the radiation level shieldmg.electronic surveillance that is capable of withm the areL. from the sealed source. (5) Physical radiation barriers thatpreventmg unauthonzed entry. to be reduced below that at which it compnse pennanent structural(c) A licensee may apply to the w ould be possible for an individual to components. such as walls, that have noCommission for approvalof alternative receive a deep-dose equivalent in excess credible probabihty of failure ormethods for controlhng access to high of a 1 rem (1 mSv)in 1 hour. and removal in ordinary circumstances needradiation areas. (iii) prevent operation of the source if not meet the requirements of paragraphs
(d) The licensee shall estabhsh the the source would produce radiation (a)(3) and (4) of this section.controls required by paragraphs (a) and levels in the area that could result in a (6) Each ares must be equipped with(c)of this section in a way that does not deep dose equivalent to an Individualin devices that will automatically generateprevent individuals from lea ving a high excess of 0.1 rem (1 mSv)in 1 hour. conspicuous visible and audible alarmradiation area. (2) Additional control devices must be signals to alert personnelin the area(e) Controlis riot required for each provided so that, upon failure of the before the source can be put intaentrance or access point to a room or entry control devices to functica as operation and in aufficient time for etyother area that is a high redsstion area required by paragraph (a)(1) of this individualin the area to operate a

. solely because of the presence of
section- clearly identified control device, whichl E radioactive materials prepared for

(i) The radiation level within the area- must be installed in the area and whiche~
transport and packaged and labeled in ' from the sealed source. is reduced below E can prevent the source from being put

w

E accordance with the regulations of the
E hat at which it would be possible for an g into operation.t

Department of Transportation provided individual to receive a deep-dose (7) Each area must be controlled bytha t- equivalent in excess of 0.1 rem (1 mSv) use of such administrative procedures(1) The packages do not remain in the in 1 hour; and and auch devices as are necessary toarea longer than 3 days: and (ii) Conspicuous visible and audible ensure that the area is cleared of(2) The dose rate at 1 meter from the alarm signals are generated to make an personnel prior to each use of theexternal surface of any package does individual attempting to enter the area sourca.not exceed 0.01 rem (0.1 mSv) per hour, aware of the hazard and at least one (6) Each area must be checked by a(f) Control of entrance or access to other authorized individual, who is radiation measurement to ensure that.rooms or other areas in hospitals is not physically present. familiar with the prior to the first individual's entry intorequired solely because of the presence activity, and prepared to render or the area after any use of the source. the
,

iof patients containing radioactive summon assistance, aware of the failure radiation level from the source in thematensl. provided that there ar? of the entry control devices. area is below that at which it would bepersonnel in attendance who will take (3) The licensee shall provide control possible for an individual to receive athe necessary precautions to prevent the devices so that. upon failure or removal deep-dose equivalent in excess of 0.1exposure of individuals to radiation or of physical radiation bamers other than rem (1 mSv)in t hour.radioactive materialin excess of the the source's shielded storage (9) The entry control devices requiredhmits estabbshed in this part and to
container - in paragraph (a)(1) of this section mustoperate within the ALARA provisions of (i) The radiation level from the source have been tested for proper functioning

,the beensee's radiation protection is reduced below that at which it would (see 120.M09 for recordkeeping |program. requirements).
I 20.1602 Control of access to very tech ' Wa wet =n oppies to redauen from (i) Testing must be conducted prior to
radiatson ereas, byproduct. .ource. or special nuclear meieriale ihai initial operation with the source of

m .wd in n.).d sources in nomaelf-shanded radiation on any day (unless operationsIn addition to the requirements in ,,,.o... m wei 4w. n .ppsy '*
i 20.1001, the licensee shallinstitute ,.d ci .ource. th.i r mud in teneiher*Pr. in were continued uninterrupted irom the
additional measures to ensure that an red.osreph. or ta compi'''Ir ul0*h*ided previous day); and
individualis not able to gain ",*dd'", ,',",,",,h',ch the eowce 6. boui mored ad(ii) Testing must be conducted prior to

, , , , , , , , ,,,, ,,,,ig,, ,.6,.i n berr.e resumption of operation of the source of |
.no en m 6..fsned confis.urshoa of h med..i.e.'

unauthorized or inadvertent acceas to
u .i..y. phy. cati, in.ec ..ible so say andwidvat radiation after Any unIDIended '

areas in which radiation levels could be )
encountered ai 500 rads (5 grays) or .ad cannoi cr*sie hish newl* of r*d**ha" '" *" "'** interruption; and !

more in 1 hour at 1 meter from a n,.c a .cc,...tn w any mdmd,,al N we"** (iii) The licensee shall submit and 1
,,,g,,,,,p,,,,,,,c,, .tucn o* adhere to a schedule for periodic tests of - iradiation source or any surface through ,,,,, ,,,, , ,c,a,... i ,. , ,i k , ., i

-

which the radiation penetrates n.ciwrr. ctor-eenerei.dr d non the entry control and warning systems. |
,
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PART 20. STANDARDS FOR PROTECTION AGAINST RADIATION
.

(10) The licensee may not conduct i 20.1702 Use of ott.or controls. use the respiratory protection
operations. other than those necessary When it is not practicable to apply equipment.
to place the source in safe condition or process or other engineering controle to (41The licensee shallissue a written *
to effect repairs on controls. unless control the concentrations of radioactive policy statement on respirator usage ,

control devices are functioning properly. materialin air to values below those covering--
(til Entry and exit portals that are that define an airbome radioactivity (i)The use of process or other

used in transporting materials to and area, the licensee shell. consistent with engineering controls.inatead of
from the irradiation area, and that are maintaining the total effective dose respirators;

not intended for use by individuals, equivalent ALARA. increase monitoring (ii) The routine.nontoutine. and
must be controlled by such devices and and limit intaken by one or more of the emergency use of respirators: and

administrative procedures as are following means: (iii)The periods of respirator use and
'

necessary to physically protect and la)Controlof access; relief from respirator use.
(b) Limitation of exposure times: (5)The licensee shall advise eachworn aFainst inadvertent entry by any (c)Use of re8pirntory protection respirator user that the user may leave

individual through these portals. Exit
equipment: or the area at any time for relief from

portals for processed matet'els must be
(d) Other controls. respirator use in the event of equipment

equipped to detect and signal the
presence of any loose radiation sources i 20.1703 Use of bdMdualtaspiratory h] c np e op og

that are carried toward such an exit and protection equipment. g
to automatically prevent loose radiation (n)If the licensee uses respiratory operating conditions or any other
sources from being carried out of the protection equipment to limit intakes conditions that might require such relief,
area. pursuant to i 20.1702 - (6) The licensee shall use equipment

Ib) Persons holding licenses or (1) The licensee shall use only within limitations for type and mode of
applicants for licenses for radiation respiretnry protection equipment that is use and shall provide proper visual.
sources that are within the purview of tested and certified or had certification communication, and other special
paragraph (a) of this section and that extended by the NationalInstitute for capabilities (such as adequate skin
will be used in a variety of positions or Occupational Safety and Health /Mine protection) when needed.
in locations, such as open fields or Safety and llealth Administration (b)In estimating exposure of
forests, that make it impracticable to (NIOSil/MSilA). Individuals to airborne radioactive i

(2)If the licensee wishes to use materials the licensee may makecomply with certain requirements of g
n quipment that has not been tested or allowance for respiratory protectionee paragraph (a)of this section such as

cr those for the automatic control of
N certified by NIOSH/MSHA.has not had equipment used to limit intakes pursuant -

'

E certification extended by NIOSH/ to i 20.1702, provided that the following
h radiation levels, may apply to the g MSilA. or for which there is no schedule conditions. in addition to those inDirector. Office of Nuclear Malerial I if r testing or certification, the beensee _l 20.1703[a). are antisfied:Safety and Safeguards. U.S. Nuclear shall submit an application for

-

Regula tory Commission. Washington. authorized use of that equipment. }(1) The licensee selects respiratoryDC 20555 for approval of the use of including a demonstration by testing. or protection equipment that provides a
'

alternative safety measures. Any a demonstration on the basis of reliable protection factor (see appendix A to
alternative safety measures must test ini rmation, that the material and il 20.1001-20.2401) greater than the
provide a degree of personnel protection performance characteristics of the multiple by which peak concentrations
at least eqivalent to those specified in equipment are capable of providing the of airborne radioactive materials in the
paragraph (a) of th,s section. At least proposed degree of protection under working area are expected to exceed thei

ione of the alternative measures must anticipated conditions of use. values specified in a ndix B to
snclude an entry-preventing interlock (3)The licensee shallimplement and il 20.1001-20.2401 la le 1. column 3. If
controlbased on a measurement of the maintain a respiratory protection the selection of a respiratory protection
radiation that ensures the absence of program that includes- device with a protection factor greater
high radiation levels before en (i) Air sampling sufficient to identify than the peak concentration is
individual can gain access to the sten the potential batard, permit proper R inconsistent with the goal specified in
where such radiation sources are used. equipment selection, and estimate $ $ 20.1702 nf keeping the total effective

(c) The entry control devices required exposures: g dose equivalent ALARA,the licensee
by paragraphs (a) and (b) of this section (ii) Surveys and bloassays, as may select respiratory protection
must be established in such a way that appropriate, to evaluate actualintakes: " equipment with a lower protection

' no individual will be prevented from (iii) Testing of respirators for factor only if such a selection would4
,

leaving the area. operability immediately prior to each result in keeping the total effective dose i

equivalent ALARA.The concentrationuse;
Subpart H-Respiratory Protection (iv) Written prdcedures regarding of radioactive materialin the air that is
and Controls to Restrict internal selection, fitting. issuance, maintenance. Inhaled when respirelors are worn may

Exposure in Restricted Areas and testing of respirators. including be initially estimated by dividing the
testing for operability immediately prior average concentration in air during

i 20.t701 use et process or other to each use; supervision and trminins of eoch period of uninterrupted use. by the
'"9'""''"8**"'''''' personnel; monitoring, including air protection f actor. If the exposure is later j

The licensee shall use, to the extent sampling and blosassys; and found to be greater than estimated, the

practicable, process or other engineering recordkeeping; and corrected value must be used:if the

controls (e.g containment or (v) Determination by a physician prior exposure is later found to be less than

ventils tion) to control the to initial fitting of respirators, and at estimated, the corrected value meNe -

concentrations of radioactive materialin least every 12 months thereafter, that used. ( |
the individual user is physically able to -

sir.
,

20 4December 31,1992
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unauthorized removal or access licensed
'- (21 The licensee shall obtain

_ materials that are stored in cantrolled or
authorization from the Commission "" * *
before assigning respiratory protection I**'""'****"""**factors in excess of those specified in # ""# #*# "'
eppendix A to il 20.1001-20.2401. The i m ac2 ConW of maternal not in
Commission may authorize a licensee to %e Commission mey impose

restrictions in addition to those in * # *8'"o
h use higher protection factors on receipt

of an application that- Il 20.1702. 20.1703, and appendix A to ne licensee shall control andN

E (il Describes the situstion for which a il 20.1001-20.2401 to- maintain constant surveillance of
3 need emists for higher protection factors. (s) Ensure that the respiratory licensed meterial that is in a controlled

and protection program of the licensee is or unrestricted area and that is not in
(ii) Demonstrates that the respiratory adequate to limit exposures of storage.

protection equipment provides these y individuals to airborne radioactive E
higher protection factors under the H materials; and g

,

e (b) Limit the extent to which a Subpart J-Precautionary ProceduresL proposed conditions of use,
licen8ee m8y U8e re8P ratory protectioni

~)>(c)The licensee shall use as g , ,
equipment instead of process or other

emergency devices onIy respiratory engineering controls. (a) Stondord rodiotion symbol. Unless
protection equipment that has been . otherwise authorized by the

Subpart I-Storage and Control of Commission, the symbol prescribed by
er edfr rgen 3 e i

Licensed Material this part shall use the colors megente or
R hISHA- purple, or black on yellow background.
t.n (d)The licensee shall notify. in i 20.1:01 seevrity of stored materlat. The symbol prescribed by this part in
o

E writing.the Regional Administrator The licensee shall secure from the three. bladed design:
|;; of the appropriate NRC Regional

Office listed in appendix D to $5
2n1001-2a2401 at least 30 days before
the date that respiratory protection
equipment is first used under the ,

provisions of either $ 201703 (a) or (b). 60

-

a

/

'c o

4

I.l

8!
il i

- I
8ll A,

I
--.-l H I
I

SA -

'

- --

RADIATION SYMBOL
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
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(1) Cross. hatched area is to be periods of less than a hours. if each of quantities hated in appendix C to
magenta. or purple or black, and the following conditions is met: li 20.1001-20.2431: or

(2) The background is to be yellow. (1) The materials are constantly (b) Containers holding licensed
(b) Exception to color requirements attended dunng these penods by an materialin concentrations less than -

for stondord radiation symbol. individual who takes the precautions those specified in table 3 of appendix B
Notwithstanding the requirements of neensary to prevent the exposure of to il 20.1001-20.2401; or
paragraph (a) of this section, licensees a mdividuals to radiation or radioactive (c) Containers attended by an
are authortred to label sources, source ' matenals in excess of the limits individual who takes the precautions
holders, or device components E estabbshed in this part; and necessary to prevent the exposure of
containing sources of hcensed materials (2) The area or room is subject to the individuals in excess of the limits

heensee's control. established by this part: orthat are subjected to high temperatures.
with conspicuously etched or stamped (d) Containers when they are in-

transport and packaged and labeled inradiation caution symbols and without a -

color requirement. hb) Rooms or other areas in hospitals accordance with the regulations of the

(c) Additionalmformation on sign, that are occupied by patients are not Department of Transportation.8 or
ond/obels. In addition to the contents of M required to be posted with caution signs (e) Containers that are accessible only

signs and labels prescribed in this part. M pursu. int to l 20.1002 provided that the to individuals authorized to handle or

f the beensee may provide on or near the g patient could be released from
use them. or to work in the vicinity of
the containers. if the contenta are

;[ con 6nensent pursuant so i 3555 of this
j~ required signs and labels. additional

hapter identified to these individuals by asr information. as appropriate, to make {readily available written record ;$ individuals aware of potential radiation
(examples of containers of this type are j

*
exposures and to minimize the -(c) A room or area is not required to containers in locations such as water-exposures. be posted with a caution sign because of E filled canals. storage vaults.or hot
i 20.1902 Posting requ6raments. the presence of a sealed source provided ' cells).The record must be retained as

E ong as the containers are in use for thel(a) Posting of radiation creas. The the radiation level at 30 centimeters
licensee shall post each radiation area from the surface of the source container purpose indicated on the record; or

with a conspicuous sign or signs beanns or housmg does not exceed 0.005 rem (f) Installed manufacturing or process

the radiation symbol and the words (0 05 mSv) per hour. equipment. such as reactor components.
piping, and tanks." CAUTION RADIATION AREA." g g g,3, gn, ,,ng%

(b) Postmg of high radiation orcas. (a) The bcensee shall ensure that each 3 20.190s Procedoms for e ceving and
The licensee shall post each high contamer of beensed material bears a 'P'"'"9 P****9'*-
radiation area with a conspicuous sign durable, clearly visible label bearing the (a) Each licensee who expects to
or signs bearing the radiation symbol radiation symbol and the words receive a package containing quantities
and the words " CAUTION. HIGH " CAUTION. RADIOACTIVE of radioactive materialin excess of a
RADIATION AREA" or " DANGER. M ATERIAl." or " DANGER. Type A quantity, as defmed in i 71.4 j |,,

HIGH RADIATION AREA." RADIOACTIVE MATERIAL" The label and appendix A to part 71 of this j
(c) Posting of very high radiation must also provide sufficient information chapter, shall make arrangements to '

creas. The licensee shall post each very (such as the radionuclide(s) present. an receive--
high radiation area with a conspicuous estimate of the quantity of radioactivity. (1) The package when the carrier
sign or signs beenng the radiation the date for which the activity is offers it for delivery; or |
symbol and words " GRAVE DANGER. " estimated. radiation levels, kinds of (2) Notification of the arrival of the

'

VERY HIGH RADIATION AREA." E materials, and mass enrichment) to package at the carrier's terminal and to
(d) Posting of airborne radioactivity E permit individuals handling or using the take possession of the package

orces. The beensee shall post each containers, or working in the vicinity of expeditiously.
airborne radioactivity area with a the containers. to take precautions to -

conspicuous sign or signs bearing the avoid or minimize exposures.
radiation symbol and the words (b) Each licensee shall. prior to
" CAUTION. AIRBORNE removal or disposal of empty
RADIOACTIVITY AREA" or uncontaminated containers to
" DANGER. AIRBORNE unrestricted areas, remove or deface the
RADIOACTIVITY AREA" radioactive materiallabel or otherwise

(e) Posting of orcos or rooms m which clearly indicate that the container no

licensed matenolis used or stored. The longer contains radiosctive materials.

hcensee shall post each area or room in
which there is used or stored an amount ,i, mitoses e w %,,,,,,,ng ,

of licensed material exceedmg to times A licensee is not required to label-
the quantity of such material specified (e) Containers holding licensed
in appendix C to il 20.1001-20.2401 with matenalin quantities less than the
a conspicuous sign or signs beanns the
radiation symbol and the words
" CAUTION. RADIOACTIVE
M ARRIAL(S)" or " DANGER.
RADIOACTIVE MATERIALIS)" e tabehns of p.ek.se. coni. mms redi etwe

metenene 6e reged t>y the Depenment of

I 20.1903 Exceptions to post 6ng Transponeten (DOT)if the amount and type of
radioactne matenal encrede the hm6ts for anregu6romenta. encepted quantay or ensde se defmed and hmned * -

(a) A heensee is not required to post by Dor rerviaimn. es cra in vu tml and twl and
in szwu j

caution signs in areas or rooms
containmg radioactive matenals for

August 31,1992 2M2
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PART 20. STANDARDS FOR PROTECTION AGAINST RADIATION -

-

Subpart K-Waste Disposal (3)lf more then one radionuclide is
Ib) Each licensee shell- * I "*""I
Ill Mo $ 20.2001 Gerwrel vequer,ments. , ,, -.

;

labeled ,nitor the enternat eurf aces ot aa peckage for radioactive la] A licensee shall dispose of (1)The licensee shall determine the
contaminetion unless the package heen8' m8 M8 ny- fraction of the limit in table 3 of |
contains only radioactive meterialin the (1) By transfer to en authortred appendix B to il 20.1001-20.2401 ,

form of a ses or in special form as recipient ee provided in i 20.2000 or in represented by discharges into sanitary j
defined in to CG 71.4: the regulapons in parts 30.40.00.61.70. sewerage by dividing the actual monthly |

(2) Monitor the external surfoces of a r 72 of this chapter; or aversge concentration of each
h IMd'* package for radiation (2) By decay in storage; or radionuchde released by the licensee
M levels unless the package contains (3) By release in effluents within the into the sewer by the concentration of
et quantities of radioactive material that lirnits in i 20.1301: or that radionuclide listed in table 3 of
D are less than or equel to the Type A
* quantity, es defined in i 714 and (4) As authonzed under il 20.2002. appendix B to il 20.1001-20.2401: and

appendra A to perl 71 of this chapter: u 20.2003. 20.2004.or i 20.2005. (11)The sum of the fractions for each
'

,

radionuclide required by peregraph
and E (b) A person must be specifically a

(3) Monitor all packages known to g licensed to receive waste containing 6 (s)(3)(1) of this section does not exceed
licensed material from other persons for: |84 unity:and

conteln radioactive material for
radioactive contamination and radiation (1) Treatment prior to disposal; or (4) The total quantity of licensed and

levels if there is evidence of degradstion (2) Treatment or disposal by other radioactive material that the

of packege integrity, such as pockeges incineration; or licensee releases into the sanitary

that are crushed, wet, or dameged (3) Decay in storage: or sewerage system in a year does not
(4) Disposal at a land disposal facility exceed 5 curies (185 CBq) of hydrogen-3.

-

bcensed under part 61 of this chapter; or 1 curie (37 CBq) of carbon.14. and 1

(c) The licensee shall perform the (5) Dispos al ee a geologic repository curie (37 CBq) of all other radioactive_

materials combined.
monitoring required by paragraph (b) of under part 60 of this chapter.

this section ae soon as practicable after Method for obtawho approvat undergoing medical diagnosis or therapy
receipt of the package but not later than ,i,20.2002p,,,,no gi.p , p,oceduret with radioactive material are not subject
3 hours after the package is received at A heenen or applicent for a license to the limitations contained in paragraph
the licensee's facility if it is received may apply to the Commission for (a)of this section.
during the licensee's normal working 8pProval of proposed procedures.not .

hours. or not later than 3 hours from the otherwise authorized in the regulations _

beginning of the next working day if it is

fnciner t* '* * C *
d Thelicen ce shallim dietely activities. Each application shall

b (a) A licensee may treet or dispose ofnotify the final delivery carrier and, by include: ,

licensed matertal incineration on) :telephone and telegram, meilgram, or (s) A description of the waste
containing licensed material to be (1) As authoriz. by paragraph (b) !facsimile,the Adminhtrator of the

eppropriate NRC Regional Office listed disposed of. Including the physical and this section; or
chemical properties important to risk (2)lf the materialis in a form andin appendix D to iI 20.1001-20.2401

' w hen- evaluetion. and the proposed manner concentration specified in $ 20.2005: or I

(1) Removable radioactive surface and conditions of waste dispossl and (3) As specifically approved by the
contamination exceeds the limits of (b) An analysis and evaluation of Commission pursuant to 5 20.2002.
i 71.87(i) of this chapter. or pertinent ini rmstion on the nature of (b)(1) Weste oils ( troleum derieod |

(2) Esterna! rediation levels exceed the environment: and or synthetic oils use principally as i

the limits of I 71.47 of this chapter.
(c)The nelure and location of other lubricants. coolants, hydraulle or )

(el Each licensee shall- potentially n!!ected licensed and insulating fluids, or metalworking oils) ;

, that have been radioactively |(t] Establish rnaintain, and retain unlicensed facilities: and 3written procedures for esfely opening (d) Analyses and procedures to ensure 9; contaminated in the course of then packeges in which redrosenve matenal
that doses are maintained A1. ARA and c' operation or maintenance of a nuclear

h (received: and
Isr is within the dose limits in this part, h power reactor licensed under part 50 of2) Ensure that the procedures are this chapter may be incinerated on the

followed and that due considerahon is mposal Wue e mannery
pren to specialinstructions for the type .i,20.2003 site where generated provided that the |,,orage,

total radioactive effluents from the ,of packege being opened. (a) A licensee may discharge licensed facility, including the effluents from i

(f)1.icensees transferring special fonn materialinto sanitary sewerege If each such incineration, conform to the
sources in licensee. owned or licensee. of the following conditions is satisfied: requirements of A andix ! to Part 50opereted vehicles to end from a work ( )The materialis readily soluble (or of this chapter e effluent releasesite are exempt from the contamination is readily dispersible biological limits contained in applicable licensemonitoring requirements of paragraph meteriellin water; and conditions other than effluent limitsIb) of this section. but are not exempt (2) The quantity of licensed or ether

P' HY d df rom the survey requirement in rsdioactive material that the licensee waste oil. The licensee sha!! report anyparoFrnph (b) of this section for releases into the sewer in 1 month chan es or edditions to the informationmeasuring radiation levels that is divided by the average monthly volume
required to ensure that the source is still of water released into the sewer by the supp ed under $$ 50.34 and 50.34a of
EtoP'rly lodged in its shield licensee does not exceed the this chapter associated with this

concentration listed in tsble 3 of incineration pursuant to $ 50.71 of this -

e B 6 II meme Mw
. t ad . 4 . m.o..c m, ww., t v.it.-

n w v. %. m u ...p.c .diaosa
tur.,- .n e.a.n n. a net.i. a.. se en
m em .a m w c
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

.

chepter, as a ppropriate. The licensee
shall also follow the procedures of Subpart L-Records ,[j .

8 ^**"''8*''

15 $0.59 of this chspier with respect to 3 20.210t General provtalona. (a) For each individual who may enter
such changes to the facihty or

(a) Each heensee shall use the units: g the beensee a restncied or controlled
proced ures. curie. rad. rem. including multiples and g ares and is likely to receive. in a yest.O (2) Solid residues produced in the en occupetional dose requiringsubdivisions. and shall cIcarly indicate a.E rocess of incinerating weste oils rnust the units of all quentities on records g monitoring pursuant to i 20.1502. the

E disposed of as provided by $ 20.2001. required by this part. hcensee shall-.

.n
w (3)The provisions of this section (b) The licensee shall make a clear (1) Determine the occupational

authortte onsite waste oil incineration distinction among the quantities entered radiation dose received during the
under the terms of this section and on the records required by this part (e.g current year: and
supersede any provision in an total effective dose equivalent, shallow- r
individual plant beense or technical dose equivalent. eye dose equivalent, t

_ specification that may be inconsistent. deep. dose equivalent committed h(2) Attempt to obtain the records of

{ a na re b on b
| 20.2005 D6sposet of spectne westes.

(a) A licensee may dispose of the I,[, , h.** ' '' " **" "

p
follo nF l ensed material as if it were (a) Each licensee shall maintain (b) Prior to permitting en individual to

rec rds i the radiation protection participate in a planned special
(1) 0 05 microcune 11.85 kBq). or less, progra m. including. exposure. the licensee shall determine-

of hydrogen-3 er carbon.14 per gram og (1) The provisions of the program; and (1) The internal and external doses
medium used for Isquid scintillation (2) Audits and other reviews of from all previous planned special
counting: and program content and implementation. exposures: and

12) 0.05 microcune [1.85 kBq). or less. (b) The beensee shall retain the (2) All doses in excess of the limits
of hydrogen.3 or carbon.14 per gram of records required by paragraph (s)(1) of (including doses received during
enimal tissue. overaged over the weight this section until the Commission accidents and emergencies) received

o during the lifetime of the individual.of the entire animal. terminates each pertinent license
(b) A licensee may not dispose of requiring the record.The licensee shall g (c)In complying with the requirements

of peregraph (a) of this section, atissue under paragraph (alt 2| of this retain the records required by paragraph a

section in a manner that would permit (a)(2) of this sechon for 3 years siter the E heensee may-
its use either as food for humans or as record is made. $ (1) Accept. as a record of the

animal feed. occupational dose that the individual

(c) The licensee shall maintain s $ 20.2103 Recode of surveys. received during the current year, a

(records in secordance with ! 20.2100. p (e) Each beensee shell maintain written signed statement from the
records showing the results of surveys individual or from the individual's mostrw

i 20 2006 Transf er for disposal and E and calibretions required by {{ 20.1501 recent employer for work involving
manifests. $ and 20.1906(bl. The licensee shall retain radiation exposure, that discloses the

these records for 3 years after the record nature and the amount of any(a)The requirements of this section occupational dose that the individualis made.
g end appendix F to 11201001-20.2401 (b) The licensee shall retain each of may have received during the currentare designed to control transfers of low.4

level radioactive weate intended for the following records until the year;
Commission terminates each pertinent -

' disposal at a land disposal facility (as
E defmed in part 61 of this chapter). license requiring the record: _

establish a manifest tracking system. (1) Records of the results of surveys I hd d
determine the dose from external cumulative radiation dose. en up-to-and supplement existing requirements
sources and used. in the absence of or in p. date NRC Form 4.or equivalent. signedconcerning transfers and recordkeeping combination with individual monitoring by the Individual and countersigned byfor those wastes. a
data,in the essessment ofindividust g an appropriate official of the most recent(b) Enth shipment of radioactive dose equivalents: and E employer for work invoMng radiationwaste intended for disposal at a

(2) Records of the results of g exposuro or the individualn currentlicensed land disposal facihty must be mensurements and calculations used to employer (if the individualis notaccompanied by a shipment manifest es determine individualintakes of employed by the licensee); andspecif.ed in section 1 of appendix F to #8diO'CII'' "*i''i'i""d"''d " h' -
$ $ 20.1001 20.2401. essessment of internal dose: and

(c) Each shipment manifest must (3) Records showing the results of air - (3)Obtain reports of the individus).sinclude a certification by the waste sampling. surveys, and bloessays dose equivalent (s) from the most recentFenerator as specified in section 11 of required pursuant to i 20.1703(s)(3)[1) employer for work involving radiationappendix F to il 20.1001-20.2401. and fiil. and
-

exposure, or the individual's current(d) Esth person involved in the (4) Records of the results of
transfer for dispossl and disposal of measurements mi.d calculations used to

employer (if the individualis not
employed by the licensee) by telephone.

weste.includmg the waste generator, evaluate the release of radioactive cc
g telegram, electronic media, or letter.Theweste collector, wesie processor, and effluents to the invironment. licensee shall request a writtenen

disposal facility operator, shall comply verification of the dose dets if thewith the requirements specified in authenticity of the transmitted report
section !!! of appendix F to il 20 1001- cannot be estabbshed,
20.2401.

. ._
i 20 2007 Compliance wtth environmentet
end heetth protect 6en reputations.

J
Nothing in this subpart rebeves the

bcensee from complying with other
applienble Federal. State. and local
reFulations governmg any other tonic or
harerdous properties of malenals that
may be disposed of under this subpart.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
!

*p(d) The licensee shall record the montioring was required pursuant to
,

erposure history of each individual. as i 20.1502. and records of doses received
required by paragraph (a) of this section, during planned special exposures.
on NRC Forrn 4, or other clear and accidents, and emergency conditions.

legible record. Including all of the These records * must include, when

infortnation required by NRC Form 4 *. spplicable-
The form or record must show each (11The deep-dose equivalent to the
period in which the Individual reconved whole body. eye dose equivalent.

p occupations) exposure to radiation or shallow. dose equivalent to the skin. and
radioactive material and must be algned shallow. dose equivalent to the"*

by the individual who rocsived the extremities: and*"

E exposurs.For each period for which the (21%e estimated intake or body
burden of radionuclides (see i 20.1202);Pn licensee obtains reports,the licensea -

shall una the dose shown in the toport (e)If the licensee is unable to obtain a and
in preparing the NRC Form 4. For any complete record of en individual's (3)The committed effective dose
period in which the licanoes does not current and previously accumulated equivalent assigned to the intake or
obtain a report, the licensee shall pleos occupational dose, the licensee shall body burden of radionuclides: and
a notation on the NRC Forrn 4 lodicating es,ume- (4) The speelfic information used to
the periods of tirne for which data er* (1)In estabbshing administrative calculate the committed e!!ective dose
not available. controls under i 20.1201(f) for the equivalent pursuant to i 20.1204(c) and

-

cunent year, that the allowable dose (5)The lotel effective dose equivalent
hmit for the individualis reduced by when required by i 20.1202; and
1.25 rems (12.5 mSv) for each quarter for (6)The totalof the deep-dose
which recorris were unavailable and the equivalent and the committed dose to
individual was engaged in activities that the organ receiving the highest total
could have resulted in occupational dose.
radiation exposure: and (b) RecordAceping frequency.The

(2)That the individualis not available licensee shall make entries of the
for planned special exposures. records specified in paragraph (a) of this

(f) The licensee shall retain the section at least annually.
p records on NRC Form 4 or equivalent M RecordWigformoGe
g until the Commission terminates each licensee shall maintain the records

pertinent license requiring this record. specified in paragraph (a) of this sectionce e;
E The licensee shall retam records used in E on NRC Form 5. in accordance with the
g preparing NRC Form 4 for 3 years after g instructions for NRC Form 5. or in clear

,

the record is made. and legible records containing all the

| 20.2105 Records of planned special information required by NRC Form 5
(d) Privacyprotection. The recordsesposures.

(a) For each use of the previolone of required under this section should be

l 20.1200 for planned special exposures, protected from public disclosure'

the licensee shall maintain records that because of their personalprivacy
nature.These records are protected by

describe ~.
(1)The exceptional circumstances most State privacy laws end. when

requiring the use of a planned special
transferred to the NRC, are protected by
the Privacy Act of 1974. Public Iqw 93-esposure; and
579. 5 U.S.C. 552a. and the Commission's(2)The name of the management

official who authorized the planned regulations in to CFR part 9.
le) the licensee shall maintain thespecial exposure and a copy of the records of dose to an embryo / fetus withsigned authorization: and

the records of dose to the declared ;(3) What actions were necessary; and
(4) Why the actions were necessary; pregnant woman.The declaration of

pregnancy shall also be kept on file. butand
(5) How doses were maintained

may be maintained separately from the

A1. ARA: and dose records. *

(6) What individual and collective (f) The licensee shall retain each
doses were expected to result. and the required form or record until the
doses actually-received in the planned Commission terminates each pertinent

special exposure. license requiring the record.

(b) The licensee shall retain the , ,, , ,,,, g u
records until the Commission terminates ,,,,,,,,,,3,,,,
each pertinent license requiring these ggg
records. records sufficient to demonstrate
i 20.2904 Records et tr*ldual compliance with the dose limit for
monnoring reeutta.

(a) RecordA ceping requirement. Esch 3.,,,.. m ,..td 4.i, ..d m d
** licensee shall maintain records of doses m.4. .as .an. m en.ci beim *. hmm *

' Wa== ** **' "i"b*h' P''***N, received by allindividuals for whom .doet=a ** su a"d "' b' ch*"**d
' ~~

""NMNN.,

.ocupeu. 1. neem Wim4= abiatud **d
d.4 ws: rw. e b.6n. na.uarr t. *M4.

%bi soi b. wa.d.d .s=s de= s@* hat.
be w, b. d u ib. .b .t nask
ta.lors ues u. the tanske of r.diosudd.s by the
s.duldual

Decernber 31,1992
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(
indnidualmembers of the public(see (i) Immediately af ter its occurrence licensee is also required to submit a -

1 20.13011 becomes known to the hcensee, euy report pursuant to il 30.55(c) 40.64(c).(b) The bcensee shall retain the lost. stolen. or missing beensed material 50.72. 50.73. 70.52. 73.27|b).records required by paragraph (a) of this in an aggregate quantity equel to or 73.67(e)(3)(vi). 73.67(g)(3)(iii). 73.71. or
section until the Commission terminales greater than 1.000 times the quantity i 150.19(c) of this chapter,each pertment hcense requinng the specified in appendix C to il 20.1001- |d) Subsequent to filing the writtenrecord. 20.2401 under such circum tences that il report. the licensee shall also report any
9 20.210s Records of weste disposal. appears to the licensee that an exposure additional substantive information onesult to persons in unrestricted

(s) Each hcensee shall maintain the loss or theft within 30 days efter theec :c " " ' ' " ' " ' "* " ' U "'records of the disposal oflicensed (ii) Within 30 de e siter the
materials made under il 20.2002. occurrence of any est stolen, or missing (e) The licensee shall prepare any
20.2003. 20.2004. 20.2005.10 CFR part 61 licensed material becomes known to the fePort filed with the Commission
and disposal by burist in soil. including licensee, alllicensed material in a pursuant to this section so that names of
burials authorised before January 28. quantity greeter than to times the ndividuals who may have received
1981.' quantity specified in appendix C to eKPosure to radiation are stated in a .

% separate and detachable part of the(b) The beensee shall retain the il 2n 100h20.2401 that is still missing at
' records seguired by paragraph (a) of this this time. y MPort,
section until the Commission terminates (21 Reports must be made es follows: g i20.2202 Nottncetion of inewents
each pertment license requiring the (il Licensees having en installed
record. Emergency Notification System shs!1 (e)Immediate notification.

make the reports to the NRC Operations Notwithstandin8 any other te9uirements
120.210e Records of testing entry controt Center in accordance with I 50.72 of this for n tification. each licensee shall
devices for very Ngh radiation areas. chapter. a nd immediately report any event involving

(el Each heensee shall maintain tiil All other licensees shall make byproduct. source, or specist nuclear

records of tests made under reports to the NRC Operations Center, material possessed by the licensee that

i 201003(n)(9) on entry control desiers ibl 11 inten reports. (1) Each licensee may have caused or threatens to cause

for very high radiation areas.These required to make a report under any of the followmg conditions-
records must include the date, time. and paragraph f al of this section shell. (1) An individual to receive-
results of each such test of function. within 30 days af ter making the (i) A total effective dose equivalent of

k rec (b) The licensee shall retain the
g elephone report. make a written report 25 rems (0.25 Sv) or more: ort

ords required by pnrngraph (n) of this n setting inrth the followinginformation: (ii) An eye dose equivalent of 75 rems
N section for 3 years af ter the record is N (i) A description of the licensed (DJ5 Sv) or more; or [

E materialinvolved. Including kind. till) A shallow-dose equivalent to the (E

{ made.
~*

g quantity, and chemical and physical skin or extremities of 250 rods (2.5 Cy) /
l 20.21to Form of records. form; and or more: or

Each record required by this part must (ii) A description of the circumstances 1
,

be legible throughout the'specified under which the loss or theIt occurred: p(2)The release of radioactive
retention period. The record may be the and material. inside or outside of a restricted

' onginal or a reproduced copy or n (iii) A statement of disposition,or area, so that had an individual been4

microform provided that the copy or probab!c disposition. of the licensed , present for 24 hours, the individual
microform is authenticated by materialinvolved; and

$ could have received en intake five times
*-

authorited personnel and ths't the liv) Exposures of individuals to the annuallimit on intake (the
microform is capable of producing a radiation. circumstances under which a provisions of this paragraph do not
clear copy throughout the required the exposures occurred, and the posalble 7 spply to locations where personnni are
retention period. The record may also be total effective done equivalent to not normally stationed during routinein

stored in electronic media with the persons in unrestricted areas: and . operations, such as hot-cells or process
espebility for producing legible. (v) Actions that have been taken, or - enclosures).
accurste.and complete records during will be taken to recover the meterial: _

the required retention period. Records, *"

such as letters, drawings. and vi) Procedures or measures that have (3][ Removed 56 FR 40757)

specifications. must include all pertinent been. or will be' adopted to ensure
Information. such as stamps. initials. aFainst a recurrence of the loss or theft (41[Remond 56 FR 40757.)

'I "''d eiand signatures. The hcensee shall
maintain adequate safeFuerds against Repo,, s be made as follows. (b) Twenty.four hour notification.

tempering with and loss of records. (i) For holders of an opereting license Each licensee shell, within 24 hours of

for a nuclear powerplant, the events discovery of the event. report any event

Subpatt M-Reports included in peregraph (b) of this section involving loss of control of licensed
must be reported in accordence with the meterial possessed by the licensee that

may have esused, or threstens
2 any of the following conditions,to cause,

i 20.2201 Reports of ttwit or teos of procedures described in i 50.73(b). (c).
scensed materlat. Id). (e). and (g) of this chapter and must :

(a) Telephone reports. (1) Each include the informstion required in g (1) An individual to receive.in a
licensee shall report by telephone as paragraph (b)(1) of this section. and ** period of 24 houre-

E i A total effective dose equivalentfollows: lii) All other licensees shall make 3 ea(cc)eding 5 rems (0.05 Sv); orreports to the Administrator of the

* A em6.m i zo sne pnemed b n.I of. it sPpropriate NRC Regional Office listed (ii) An eye dose equivalent exceeding
eu.unn of teen d m.ienei en sea belo,, in appendia D 1o il 20.1001-20.2401. 15 rems 10.15 Sv). or , _.

t. nam re sost muhew epeed.c commimen (c) A duplicate report is not required (iii) A shallow-dose equivalent to the {. * m.uoa under paragraph (b)of this sectionif the skin or extremities exceeding 50 rems j
(0.5 Sv): or

% 4... u goo 9 20-46
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M206(a)

,

.

(2)The release of red osetive cxmcentrations of radioactive snaterial I 80.22o4 poports se peanned speess
I| material. inside or outside of a restr eted g3 esp w a.

area, so that, had an individual been (i) A restricted arms in excess of anF he licensee shall submit a written
present for 24 hours. the ind vidual apphcable hmit in the hcense; or report to the Administrator of the
could have received an intake in excess (ii) An unrestricted ans in excess of appropriate NRC Regional Office listed
of one occupational annual hmit on 10 times any apphcable hmit set forth in in appendix D to i! 20.1001-20.2401

E intake (the provisions of this paragraph this part or in the beense (whether or within 30 days following any plannad
g do not apply tolocations where nut involvmg ex sure of anyindividual special exposure conducted in

personnel are not riormally stationed in excess of the ta in l 20.1301): or accordance with | M1206. Informing b
during mutine operations. such as hot- (4) For beensees subject to the Commission that a planned special
calls or process enclosures. provisions of EPA a generaUy apphcable exposure was conducted and indica

environmental rad anon standards in 40 the dW the pImd Wa1 own.-

(3)[Ranowd 56 TR 40737] CFR part 190, levels of radiation or ecurnd ann iniwmauequired
ruleeses of radioactive materialin I

*

H)[Rauend 56 FR 407n) excess of those standards, or of Ucense-

(c) The beensee shell prepan any conditions related to those standards. I20.220s theeervedl
report filed with the Commission (b) Contents of reports. (1) Each report

i 20.220s hoperts et m
pursuant to this section so that names of required by paragraph (a) of this section

'"***""8-
in&viduals who have received eaposun must desenbe the extent of exposure of

to radiation or redioactive matenal are ind viduals to re&ation and re&oactive (a) This section applies to each persan

stated in a separate and detachable part material. including. as appropriate: licensed by the Commission to-

of the report. (i) Estimates of each individual's dose; (1) Operate a nuclear reactor designed

(d) Reports made by licensees in and to produce electrical or heat energy
response to the requirements of this (ii)The levels of tediation and pursuant to i 50.21(b) of I 50.22 of this

section must be made as follows: concentrations of radioactive material chapter or a testing facihty as defined io
(1) Licensers having an installed involved. and i 50.2 of this chapten or

Emergency Notification System shall (iii)The cause of the elevated (2) Possen or use byproduct makdal
make the reports nquired by paragraphs exposures, dose rates, or concentrations; for purposes of radiography pursuant to

(e) and (b) of this section to the NRC and Parts 30 and H of this chapten or
Operations Center in accordance with (iv) Corrective steps taken or planned (3) possess or use at any one tima.for
to CFR 50.72; and to ensure against a recurrence, including

purpoon of fud pmcW fabdca%,,g,3
(2) Allotherlicensees shallmake the the schedule for achieving conformance ,, ,,,,,,,,g3,, , p,,g,g ,,c3,,, ,,,

reporta required by paragrsphs (a) and with apphcable limits, generally in a quantity exceeding 5.000 grams of
(b) of this section by telephone to the applicable environmental standards.. contained uranium 235. nranium-233, or
NRC Operations Center and by j and assoc!sted license conditions' f4 plutonium.or any combinsuon theno!

,

telegram, mallgram, or f acsimile to the N (2) Each report filed pursuant to N pursuant to part 70 of this chapten or
E Administrator of the appropriate NRC g paragraph (a) of this section must g y g ,,

q Regional Office bated in appendix D to include for each in&vidual' exposed:_
E waste at a geo3ogic npositwy

il 2 1001-20.2401. the name. Social Security account operations area pursuant to part so of
'

(e)ne provisions of this section do number, and date of birth.The report this chapten or .

not include doses that result from must be prepared so that this
(5) Possess spent fuelin an

planned special exposures, that are information is stated in a separate and
independent spent fuel storate

within the hmits for planned special detachable art of the report. installation (ISFSI) pursuant to part 72 of
exposuns, and that are reported under (c) For h ers of an operating license''

I m2204 for a nuclear power p!snt, the this chapten or
occurrences included in paragraph (a) of (6) Receive radioactive waste from

I 20.2203 Reports of exposwes.reaanon this section must be reported in other persons for disposal under part el
6'al* *ad **a '"wauone of re+o.c"" secordance with the procedures of this chapten or
*''''"*'''***"8**"""*- described in i 5053(b). (c). (d). (e). and (7) Possess or use at any time,for s

(a) Reportable events. In addition to (3) of this chapter and must also include processing or manufacturing for
the notification required by 1 20.2202, the informstion required by paragraph distribution pursuant to parts 30.12. 33

eoch heenser shall submit a written (b) of this section. Occurrences reported or 35 of this chapter, byproduct meterial

typort within 30 days afler leerning of in accordance with ! 5053 of this in quantitles exceeding sny one of the
any of the following occurrences: chapter need not be reponed by a following quantitites:

(1) Any incident for which notification duplicate report under paragraph (a) of
charser ofis required by i 20.2202; or this section. * a'stasomaam(2) Doses m excess of any of the (d) Alllicensees.other than those

following: holding an operating license for a
(i)The occupational dose hmits for nuclear power plant, who make reporta , ,

adults in i 20.12Cn: or under paragraph (s) of this section shall w ,

**D(ii) The occupational dose limits for a submit the report in writing to the U.S., caseos
jminor in i 20.1207; or Nuclear Regulatory Commission. emens tsi

(iii)The limits for an embryo / fetus of Document Control Desk. Washington. ensu s3 , , , ,
a declared pregnant woman in i 20.1208' DC 20555 with a copy to the appropriate " Q'- 1880

so-m
NRC Regional Office listed in appendix 1of

(iv)De hmits for en individual D to il 20.2001-20.2401
member cd the pubhc in i 20.1301: or s he com ner vepe as a soorse anna-

meggtygyge(v) Any applicable hmit in the license; , g , ,

or il so uns u. idenut.m shead be the er o. no ensammane not en en est m awar===
estomre en oeim emereen omaanoa was

(3) Levels of red ation or a.ci e dpnen.no= roman
. _

j

|

.
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720.2206(b) PART 20 o STANDARDS FOFI PHOTECTION AGAINST RADIATION 20.2402(h)

(b) Ench licensee in a estegory listed pensity imposed under section 234 of the ..

in paragraph |s) of this section shall Atomic Energy Act:
submit an menual report of the results of (t| For v6nlations of-

'indaidunl re nitoring carried out by the (i) Sections 53. 57. 82. 63. e1. a2.101.s

S licensee for each indnidust Int whom 103.104.1tr7 or100 of the Atomic Energy
Q mnnitoring was required by i 201502 Act of 1054. as amended
e. dntmg that year.ne licensee may
C ine.lude additional dets for individuals (ii) Section 200 of the Energy

E for whnm monitoring was provided bug Reorgenfzution Act;

ent required The licensee shall use (iii) Any rule. regulation, or order

Form NRC 5 or electronic media lanued pursuant to the sections specified
enntaining all the informstion required in paragraph (b)(1)til of this section:

, by Form NRC 5 (iv) Any term cnndition orlimitation
(c)%e licensee shall file the report g of any license issued under the sections* -

required by l 20.2206(b). covering the p specified in paragraph (b)(1)(l) of this
precedmg year on or before April 30 of y section.

g ssch year.ne licensee shall submit the (2) For any violation for which a'

n i repnts to the REIRS Project Manager. E license may be revoked under Section
E Offece of Nuclear Regulatory Research. 168 of the Atomic Energy Act of1954,as
g U.S. Nuclear Regulatory Commission. amended.
g Wa shington. DC 20555.

Subpart N-Esemptions and Additional
Requirements

~

l 20.23o t Apptacanons for esemptions.

The Commission may. upon -

cpplication by a licensee or upon its i 20.f s02 Criminst penstues.
cwn initiative. grant en exemption from $>(s) Section 223 of the Atomic Energy
the requirements of the reputations in Act of 1954, as amended. provides for
this part ifit determines the exemption criminst sanctions for willful violation
is authorized by law and would not of. sttempted violstion of, or conspiracy
itsult in undue hazard to life or to y olete. any regulation issued under
proper 1Y' sections 161b.1611. or 181o of the Act.

For purposes of section 223. sli the
i 20.2302 Additionet requirements. regulstions in || 20.1001 through 20.2402

y /
The Commission may. by rule. h are issued under one or more of sections

~

161b.1611.or 181o. escept for the %

regulslion. or order, impose in

requirements on a licensee. in addition E sections listed in peregraph (b) this -.,
8' Ito those established in the regulations in g

this part. as it deems appropriate or
necessary to protect health or i under Sections 181b.1611. or 1810 for the

i

minimize danger to life or property. purposes of Section 223 are as follows:

E II 20.1001.20.1002.20.1003.20.1004.
g subpart 0-Enforcement 20.1005.20.100S.20.1007. 20.1006.20.1009,

20.1704.20.1903. 20.1905.20.2002.20.2007. #
E I 20.240t violations. 20.1301,20_2302,20.2401. and 20.2402.
S (a) The Cnmmissinn may nhtnin an

-

injunction or other court order to
-

prevent a violation of the provisions
of-

(1)The Atomic Energy Act of1954.as
amended;

(2) Title !! of the Energy.

Reorganization Act of 1974. as amended:
or

(3) A regulation or order issued ~

pursuant to those Acts.
(h)The Commission may obtain a

court order for the payment of a civil
,,

.

- -
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APPEtdDix A To bl 20.1001-20.2401-PROTECTsom FACTORS FOR RESPIRATORS * ,
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION .

s'co pos*hve pesswe
L RDa demand ecacue teng tebsed etcult) Vs
; FWe swessee opmend recoculeimg tetosed cecet)

dt the poiecica tector es e sneenwe of ow oepee of swoeceton snarded tw e vestweior, delmed es ese eeno of the armrentremon of enterow eseoecwe
mencias ouis oe new eespaseory protecwe eauoment to men msoe the compment tusuent maior she facepece) tmoe' CSn$hons et use il a sophed to the omtpent
entmme concenesten to esawnese the conconesesons seeied twme wee c accorrmg to the sosowing to'muis

Ambient airbnene
Concentration concentration

"
enhaled

Prutection factor

2 The protection factors apply: cabbrated air-line pressure gouges or Dow they do not enceed the protection factors
tel Only for 6ndividuals trained in using measuring devices are used. A protection listed in this table.The protection factors

respirelors and weer6ng properly fitted factor of up to 2000 may be used for tested listed in this table may not be oppropriate to
respiratars that are used and mainteined and certthed hoods only when the air flow is circumstances where chemical or other

9 anned maintained at the manufacturer's respiratory heterde exist in addition tolunder supervision in a well
resperatory protective program. recommended menemum rale for the tedicact!ve herards.The select 6an and use of

(bl For air purifying respirators only when equipment. this rete is prester then a cubic respirators fo< euch circometences should
high efficiency particulete filiers labove feet to 17 cubic meters) per minute, and take 6nto occount opplicable approvels of the
99 em removal efficiency by thermelly calibrated air-hne pressure songes or flow U.S. Bureau of Mines /NIOSit.
genereled 0.3 pm dioctyi phthelete (DOPl test messuring devices are used. Note 1: Radioecove contaminents for=
or equhelent) are used in atmospheres not 2 'Ihe design of ' *e supplied air hood or [ wh6ch the concentretion volves in Table 1.
dehcient in oxygen and not cor.tsining helmet (with a minh.en flow of a cIm 1017

'
"

tedeoselive ses or vapor respiretot heterds. m'per minute) of str) may determine its E " , * *01 f a e on em Idon
Icl No edtustment is to be mede or the use oserall ethriency end the protection it du to inhalehon may, in addition. present

of sorbents egoinst radioactive material 6n prov6 des For esemple, some hoods espirate external exposure heterde et higher
the form of geses or vapore. rnntaminated air into the breathing zone concentrelions. Under these circumstances.

(d) For atmosphere supplying respiretors when the wearer works with hands-over. % hm W
only when suppleed with adequate respirable head.This aspiretion may be overcome if a govemed by estemsl done Iimite.
sir. Respirable air shall be prov6ded of the short cepe.like extension to the hood is wom
quehty and quantity required in accordance under e cost or overalls. Other limitations -

with NIOSil/MSilA certification | described specifid d by the opproval agency shallbe Appendix B to || 20.1001-20.2401 -
in 30 CFR part 11). Oxygen end alt shall not considered before using a hood in certain Anouel urra on lateke (ALis) and -

be used in the emme opperatus. types of atmospheres tece footnote 11 Derived A; rancentrations(DACs)of
e. I scludmg radioactive conteminants that l. Appropriate protection factors shallbe '

present en absorption or submersion horord. determined. taking into account the design of Redionuc!! des for Occupational,

For tritium oxide, approximately one-third of the suit end its permeability to the Exposure; Efiluent Concentrations:
the intake occurs by absorption through the contaminent under conditions of use.Ders Concentrollone for Rolesse lo Sewerege
skin so that en overall protection factor of shell be e standby rescue person equipped

less then 2 is appropriate when atmosphere. with a respiretor or other opperatus
farmduct/on

-

supplying respirst ts are used to protect approPriete for the potential heterds and* N
For each radionuclide Table f indicates theE egemst tritium oxide.lf the protection factor E communications equipment whenever )>hemical form which is to be used forg for e device is 5 the effective p otection supplied-air suits err used. c

factor for tritium la about 1.t for devices with E | No approval schedules are currently eclecting the appropriate A!J or DAC volve.

Protection factors of 10 the effective factor for
e wellable for this equipment. Equipment is to ne AtJs and DACs for 6nhelettes e4 eM

intium on!de is about 1.7. and for devices be evolunted by testing or on the basis of for en serosol with an activity meSan -

with protection f actors of 100 or more the teheble test informstion- serodynamic diameter (AMAD) of 2 pm end

effective factor for tritium oxide is about 1.9. k.This type of respirator may provide for three clesees (D.W.Y) of radioacth'e
.

Air-purifying respiretore are not suitable for greeter protection and be used es en motertel wh6ch refer to their retention
ptotection egemet trillem om6de. See also emergency device in unknown concentrathons f* tepproximately days. weeks or yearslin the
footnote i conceming supphed-skt suits. for protection egelnet inhalation hen.srds. put,none,y region of the lang. This

f. Centstere end cartridse shall not be l'a'ernal radiation heterds and other R clanthcotton oppl6es to a range of clearence

need beyond serv 6c.wlife limitettons. limstetions to permitted exposure. such so *" half-times of less then to deys for n kit W from .

p Under. chm type only. TF 'ype of skin obsorption. snust be taken into account LE 10 to 100 d .end for Y ester then 100
tespirator is not satisfactory lor use where it in such circumstances. E de .The as(D.W.or ven in the

might be possible le g . lf an accident or 1. Quentstative fit testing shall be co umn headed " Class" a les only to the

emergenry were to occur) for the ambient performed on each individual end no more inhaletion Ath end DACs given in Thble 1.

elvbome concentretions to reach then 0.02% leakage is allowed with this type columns 2 end 3.
Instantaneous values greater then to times of opperatus. Perceptible outwerd leekere of Table 2 provides concentrelion limum for

the pertment values in toble 1. column 3 of fee from this or any positive pressure self- strbcae and liquid effluents released to the

oppendia B to il 20.1001-20.2401 of this contained bresthing apparatus le general environment. Table 3 provides

port This type of respirator is not euttable for unacceptable because service life will be concentration limits for discherges to
reduced substantially. Special training in the ,, ,gg,,y ,,,,, , y,i,,,,protection ognonst plutonium or other high. use of this type of apparatus shall be -

tox6 city meterials. The mask to to be tested
for fit prior to use, each time it is donned. provided to the wearer. huon

h.1. l'.quipment shall 'ce ope.4d in e Note 1: protection f actors for respiratore es
he values in Tobles 1. 2. and 3 aremenner that ensores that proper air flow- mey be approved by the U.S. Bureau of

presented in the computer "E" notetton. In
totes are ensinteined. A protection factor of Mines /Neuonellnstitute for Occupational this notenon a value of SE-02 reprmats e
no more than 1000 may be utibred for tested. Safety and Ifestth INIOSill. eccording to
end.cerufted suppbed air hoods when e opphcable approvels for respirators for type er velve of 6x10-sor 0.00. SE + 2 represtras -

minimum eir flow of 6 cubic feet 1017 cubic end mnde of use to protect egelnet sirbome D 8 x10'er e00 end 6E+0 represents 8 x10'er

meters) per mmute is memteined and redsonuclides.mey be used to the extent that * 6-

L

20-50December 31,1992 _
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TOME 1 Tccupobono/" be demonstrated if the sum of the fractions of occur et the dose levels estabbshed for

% Note that the columen 6n T able 1. of this the nonstochesHe Aus ( AU ) that cxmtribute indivLdual members of the pubhc. For
apprndia capt6oned "Oret ingeshon AU.- to the commuted dose equlvalent to the orpen radionuclides, where the non.etochsstic limit

" #' ng e highest dose does not etceed wee governing in deriving the occupational'' inhalation AU." and "DACT are opphceble unhy (i e 1(mtske (in SCI) of each DAC, the stochesuc Au m md h h"8
.

to occupehonal esposure to radioechve
me terial. '.edionuchde/ AU.,1,<14) If there is en the cornspedq Mh @w w m

The Aus in this appendia are the annual raternal deep dose equivalent contribution of Table 2. For this noson. the DAC and
intebes of a g'ven radionuchde by " Reference it, then this sum must be less then 1-(11./50) strborne effluent hmite ere not alweF*
Man" which would result in either (1) e I"''f.ef of beinJt_<1.0 , .. p,,p,gg , g

,

committed effective dose equivalent of 5 rems he denved alt concentrabon (D AC) Il M1-20R
(stocheatic AU) or (2) e committed dose values are derived hmits intended to centrol he air concentrehn web W Wk
equivslent of 50 reme to en orten or tissue chronic occupational exposures. De 2. Column 1. were derived by one of two
(non-stochesuc AU). He stochestic Aus relabonship between the DAC and the AU is methods For those radionuclides for wh6ch
were denved to ruult in a risk, due to given by: DAC= Aulin pCil/[2(xu hours per the stochestic limH is spverning. the
irredishon olorgens end lessues. comparable work ing year x 60 minutes / hour x 2 x 10* mi occu lonel stochastic inhalation A!J am
to the risk easocieled with deep dose per mmune)= | AU/2 4 x10*] pct /ml. where divi by 2 4 x ItPml. relating the inhalet6on
equivalent to the whole body of 5 rems The 2 x 10'ml is the volume of air breethed per Au to the DAC, es explained above, and
denvation meludes muhiplying the mmune et work by " Reference Man" onder then divided by a factor of 3a0. The lector of
committed done equivalent to en orpen o, working condil6ons of light work. *I d,$,,th ** " comPm s: a
siesue by a weightmg factor. w,.This lhe DAC values relate to one of two modes , ,

weightmg f actor is the praportion of the risk of esposure; chher enternal submersion or occupationel dose hmit to the 01-rem hmit
of stochsshe effects resultmg from irred.stion the internal committed dose equivalents for members of the public.e lector of 3 to
of the orgen or Hssue.T. to the total risk of resultmg from InhaleHon of radioactive adjust for the difference in emposure time and
stochastic effects when the whole body is materials Derived air concentrations based the inhalation rete for a worker and that for
6rradieted uniformly.The values of w, are upon submersion are for immersion in e ecmi. mmbers of the pubhc; and a factor of 2 to
hated under the defmition of weightmg facto, inimite rioud of uniform concentration and
in i 201003. De non.stocheshc Aus were opph to each radionuclide separately. De occupeHonst valuu Nved in

g adults) so that they are applicable to other
derived to evnid non-stocheshc eIlects. such The AU and DAC values relate to
ea prompt damage to tissue or reduction in espesure to the single redsonuclide named. [ 'I' 8*"P'' radionuclides for whlehFor those
orpen funchon. but also include contributions from the in- A

A selve of we0.06 is opphceble to each of growth of any daughter radionuchde g submersion (etternal dose)is limit ng the
occuPetional D AC in Table 1. Column 3. was

the five orgons or tissues in the ' remainder- produced in the body by the decay of the divided by 219 he factor of 219 le composed
category receiving the hi hest dose parent. Ilowever. intak es that include both of e lector of 50. es described above, and eF

equivslents. and the dose equivalents of all the parent and daughter radionuchdee should lectw OM8 nleung occupeHonal nposun
: other remelnmg tissues me) be disregarded be treated by the genetel method appropriete fw 2.000 houn pn yur to fuhme nposuns

R The following parts of the GI tract--stomach, g for mixtures. (8.7eo hours per year). Note that en addtuonal
~

emell intestine. upper large intestme, and g The value of AU and DAC do not applym
sector of 2 for age considerations es not

E lowet large intestine-ere to be treeted ae e directly when the individual both ingests and warranted in the submersion case.
g four separole organs. inhofes a redionuchde, when the individualis The water concentrations were derived by

'

Note that the dose equivalents for esposed to e mixture of radionuclides by taking the most restnetive occupational
eatremities (bande and forearms. feet and either Inhalation or ingestion or both, or stochastic oralingestion AU end dividmg by
lower legs). skin. and lens of the eye are not when the individualis exposed to both

7J x 10'.ne factor of 7.3 a 10'(ml) includes
'

considered in computing the cornmitted internal and externel redistion tece the following components: the lectors of 50
effechte dose equivalent. but are subject to i 20 1202) When en indMdualis exposed to

and 2 described above and a factor of 7J u
hmits that must be met separately radioactive materials which fell under

10'(m!) which is the annual water intake of j
When en AU is defmed by the stochestic several of the transloceHon classifications E'I"'"C' M *"-

|dose hmit. this s alue elone. 6: gnen. When en [I e, Clan D. Class W. or Class Y) of the Note 2 of this appendia provides groupings
AU is determined by the non. stochastic dose same radionuclide, the exposure may be of radionuchdes which are applicable to j
hmet to en orgen. ihe otten or tissue to which evolueted es if it were a mixture of different unknown mistures of radionuclides These i

the hmit opphes is shown. and the Au for the radionuchdes.
elocheshe hmit is shown in parenthens 11 should be noted that the classification of

g oupings (mcludmg occupational inhalation ,

Alee and DACs. ett and water effluent
(Abbreviated orten or tissue designations are e compound as Class D. W.or Y is based on

used LU well - lower Istre intestine well. the chemical form of the compound and does concentrations and seweregel require

St well = stomach well. Blad well . not isb e into account the radiological half Ille demonstrating that the most hmiting
radionuchdes in successive classes are

bladder well. and Bore suel = bone surface 1 of different radioisotopes. For this reeson.
obsent.The limit for the unknown mixture le

The use of the Aus hsitd hrst. the more s slues are given for Class D. W. a nd Y

bmuir.g of the etorbeatic end non-sioche: tic compounds. even for very short-hved defined when the presence of one of the
listed radionuclides connat be dehnitelt

Alh. nill ensure that rion stochestic effects radionschdes. "' " ""
are avoided and that the risk of stochastic Table 2 .

red 6anuclide compattien of the source o'
effects is hmited to en acceptably low value. The columns in Toble 2 of this appendix grmn actusi manunments.
II. m e pnticular situstion involvmg a

capitoned 'T.f 0uents." * Air." and "WateT."
'radeonuchde for which the non stochastic AU *F' apphceble to the essessment end control tom % c N d"to hmitmp v e of that non stochastic AU is of dose to the public. porticularly in the The month y everage concentre ons ,orconsidered unduly conservative. the beensee

implementeuon of the provisions of I 20.1302.may use the stochest e AU to determine the The concentr ation values given in Columns 1 ninn to eennuy nwns en opp o 1

en 2 of eMe 2 are eWient in the the provletons in | 20.2001 The concentrelion jcommiited ellective dove ertuivoient.
>linwever, the brenmee sball also ensure that

uchde c nntentreHons which. 6f inhaled
**Iues were der'ved by taking the most

the 50 rem dose equivalent timet for any or ingested continuously over the course of a restrictive occupshonal stochashc oralrn

ingestion AU and devidinFby 7.3 a 101mflorgen or tissue is not enceeded b) the sum of yen wo Id produce e total effecuve dose " The lector of 7.3 m 1 Dim!) 6s composed ort -~
the emeerne! deep dose equn elent plus the equivalent of 0.05 rem (50 milbrem or 0.5

E isctor of 7.3 m 101ml). the annuel water ,miere el enmmitted dow to that orgen (not
I*; '',,

the ef terhve dosel ior the eese where there [det on of non.r'achestic hmits hasR Intehe by * Reference Men.* end a factor of

not been included in deriving the abr and 10. such that the concentrations. If theis no esternal dose contribuhon. this would

water effluent ennrentretion hmus because sewege released by the beenner were the

non stochsetic effects are presumed not to only source of water impested by a reference
men during a year. would result en e

I
1
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PART 2ETANDARDS FOR PROTECTION AGAIR RADIATION

*

1.asT or ELtutNTs-Continued '

| _ List or EttutNTs-Continued _ _ . . _ ,

romminied efferin e dose equnelent of a s
ecm _

Atomac Aton%
|

LIST or EttMENTS Name Name
Lyncoi No Symtmi No |

|Atomic
Name -~ ~- * Gallium . Ga 31 Recon .. . . . . . . , . . . . . An 66 j

Symbol No Goemerwum . . . . . . . Ge 32 Rnenum . He 75 '

~
Goto Au 79 Rhooum .. . .. Rh 45

. . . . . . Hf 72 RutmWm .. . .. ... ... . ftb 37

se|H8"wum
Act nium Ac

13 *90'"*dm - ~~- -".. Ho 67 Rumemum . . . . . Ru e4
Asun=num At
Ameerum .. - ,Am os Hvi>09en .H 1 Samatum , $m 62

g,,eimony Eb 51 '"d'u* -- . . . . . . .. . In 49 ficandum .. Sc 21

Arpon . ., At is too'as .- t 53 Se'eaum * 6e 34

Ameenc.. ... ., As 33 l'asium ~ ~ .-_. q er 77 secon . ! Sa la

Astaune . ; AI 85 tron .., Fe 26 savse _ _ Ag 47

Bacum . ... ... .. . Bs 56 y,rypton . ... . F.t 36 Sodum Na 11

' Gr 3857
Be,s i,um . Os 37 Lanmanum.. . La

BT I' Strontr.am.

h Be<ytaum . . . . . . . . Be 4 Lead .. .. . , Pb Eunur ... :E 16
7' emalum To 73'

H fumum._ . .. ., a B, i 83 Luteium . . - - - - . - . . Lv
12 g 'locwium _ Tc 43Bronwne _.......0<

'

35 uagnesum .. Mg" : :

25 | 1eaunum ;To 52k Coomum . ..~. . Cd 48 ; Manganese . . . . . . . . . Mn
101 Te asg Co.com . Ca Po ueme.e . ...._; Mo
40gTe,i,um.

a Ta etCawornum _ J Cf 96 We'c u'V . . - Hg

42 | TewsuumThorum 'Th I 90Carbon .. C 6 Mo+yboenum .. _ Mo

(meum .. Ce se Neooymoum Nd 60 Thalium . Tm
"

69I

Cesum.. .. . Cs 55 Neptunum . . . . . . Np 03 Ten . .' En 50
*

CNorane .. CI 17 Necnet N. 28 Taanum ' Te 22
Tungsten 'W 74Ceromum Cr 24 Niotaum .- He di

Coben .. Co 27 Osmum Os 76 Wnium . 'u 92
Coppet .. Cu 29 Pel.aoum . . . . . . . . PO 46 Vanadum :Y | TJ'
Curum Cm 96 Phosphorus P 15 3,,,an ,,,, j ge ga

ye, J Yb 70CWresum... Dy 60 Piabnum . . . Pt 76

Emeteerwum .. Es 99 Pivtonum . Pu
,

94 ym ey 3g
*

E rbum..-..._ . _ Er 68 Posonium Po ; 64 ya , go

(3 K 10 2rconum. 40
100 , Potats. uni

f uropum ., _ _ [u
Pre seooym.um Pr SEt o mum . . . . . . . _ Fm

Fauonne _ , . . . . . _ . . . _ . F 9 ' Promemum Pm 61

F rancum .. ... .. Fr 87 Protartmum . Ps 81'

Gadoiensum , . , . . . . . Go 64 Raoum . Na 80

/-

t

.
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'

isoie a v.ie 2 3.s. 3.
I

nese.in. te
occ.euenei sei.s r e fi.nt -

se-c 1c. =entretiens
g

-

. Cei. 1 Cat. 2 C.1. 3 C.i. 1 c i. 2

e.mnshly |erst
in,estion iu siten vers.e ,

eteets and6enuc16ee C16ss All Au DE Sie hter Cancentretten i

me. (48) (48) (48/el) (41/et) (gt/st) (dt/et) ;.

3 s'rersoea-3 water. DAC tactuees skta
esserptten of*4 el*4 st-6 11 4 31 3 3E-2

IGas (NT or T,)$mmersten n wie sewee selses as oli and 7, estelse to att and to the hear la 8170.

4 Sery11t e 7 w. oil coopewes oncept 4t*4 !!*4 M4 M-8 M4 M-3 -

these gleen for Y !
.

V, estees, hattees, and
;es trates - 21 4 ef4 Ms . -

I !
4 Sery11te10 W. oot Se II+3 M*2 M-B 2E40 - =

'
LLI we11

4St-5 M-4(1t+3) * - *
y

1t+1 M-9 2141 - -Y, see se -

I
6 Certon-11 stones t ee - If+6 M4 M4 . .

'

6t+5 M -4 st-7 = .Diester - *

Compownes 4E+5 4t+5 21-4 M7 M-3 M-2

- -
-i

!!*6 M *4 21 46 Ceesen-34 stoneslee -

7t+5 M-5 31 7 - -N Sien tee - '

E Ceepownes 2t*3 ft +3 If4 3(*9 M4 M-4

rE , r i.finene e, n.aers av .. u.
na. E. Re. Ca. and f r Sted 7t+4 M4 H-7 = = ,

it es11
71-4 M-3 3Ell *4) = * -

,.

v. f t.rtees of se, ng,
|Co. Sr. Sa, ts. A1. Es. -

In,11. As. 50. Bl. f e. '
.Sv. Os Co. at. ps, pt. i

Cu Ag. Av. 2n. C4. hg. f
Sc. V it. 2r, v. se.

- M4 M-s u-7 |- -
te, nn. sc and me

st+4 at4 11 4 - =
,

T. tenthamm floortee -

,( |
11 Sedte22 C. att cespeces 4t** 6t+2 M4 M40 M4 M4

{ 3

13 5edl e 24 0, all compounds 4(4 M*3 21 4 75 4 M4 M4 .

!**
'

12 sug.es te28 D. all camounds escept
thou gives for v 71 2 n7 M-9 W-6 M-5

.

w estees, byerealees.
, certtees, me) tees, and

-
'

u+3 St ? 21-9 - *
.mttestes

13 Alastomer 25 9. all compounds sacept
teen steen for w at*2 M+1 MB ' M41 M4 M4

1

*
W. estees. Dyeeenters,
careless, ha16ees, and

Mel 4(-s 11 !3 - -
-mitrates _

~
4

>

34 5tticon 31 8. e11 compouws oncept
these gteen for w and v M*3 M+4 31 4 41-3 H-4 11-3

w. esters. hyerestees,
M*4 af4 'M 8 - =

certtees, and attretes - ,

= *
M *4 M4 M-8Y, elustnestitcete glass f

-

- * i

14 5titten 32 0, see st 2t*3 2t+2 M-7 M40II
.-LLt well 4E4 41-4* *
!(N*3) ~

Her M-a M40 . .

tr.see$55 - M +0 M9 7E*12
-

a * ,

*f. ese 31 i

1$ paesphervs* 32 S. etl compednes escoot
poesphates stee* for W M *2 M4 41-7 11-9 M4 9E4

-

'
-

W. phosphates of In *.
I IS * Mg#*. fe *, $1

4I4 M4 M40 * *.
*

ens lenthentoes
g .3 gg,3 4t-6 M-t M4 at-4

1$ paesphervs-33 0, su |2p N +3 11 4 4E-3 = =
-

v. see p 1

% -- -

,

1

1
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.
.

to.ie I we e sanie 3-

Occestteael talees Efflueet heteeses te ,
- Castentrat tens Sousa

Cal. 2 Ce1. 3 Col. 3 Cal.1 Col. 2 -

Drei stenthly .

Inyestion isAaletten Average

atendt 848teauciter Class All AU DE Air taster Caste *tretten

aw. (ptt) (ytt) (pct /el) (uCl/st) (yCi/e?) (#l/et)

1E*4 M4 2E-S - -
-

16 Swif ue-35 taper

D swittees one sulfates
encept snese g6ee, fee W H +4 M *4 M-g 3g g - -

Lt! well U-4 M-3(DE*3) - * -

W, elemental eetfwr. M*)
sulftess of Sr. ta, Ge,

. Sa. Pt. As. Se, St. Cu.
4. Au 2n, Ce, 09, W, and
Iso. Self ates of ca, 6r,

M *3 M4 M9 * *
he,Se.As.le ensSt -

17 Chlorine M B, chiertees of 91. Lt.
he, E. Rh, Cs. sad it Me) H+1 12-4 M4 jf4 .T.4

W, etterseen of tenthe-
etees, te, sig. Ca. Sr.
ta ta, at, t.a. In,11,
Ge, la Pb. as. Se, S t.
f e a , es, C , en, tr.

at.Ps.Pt.Co.AG.As.
2n. Cd eig. k.1. f t.
29. Def. 9, 86,1a, Cr,

M *2 M4 3C48 - -
she, W, em,16, aw te -

' I M
,

17 Chisetne 38 S. see C1 Fl*4 4[*4 M4 M-e - -

St. es11
at-4 gg-3| (M*a) - - -

' E W, sw I'C1i M *4 M4 4t4 - --

E 17 Chiertard,2 g , ,, Mgg yg,4 g,4 g4 y ,, , ,

(41 well
4t

M-4 M34) = = =

M Mae M4 st-e - -

W. see CI -

I M.0 M3 - =
.

,_

la Arven 37 Seemersion - -

f.M-4 et f - =
- -

| 18 Aryen-39 5emeesten
. - .

%M4 U-e - -
- -

18 Aegea 41 Seeseesten

19 Petanstas-40 9 ett compounds M +2 4(+2 M4 M-10, 4E-6 AE4
e

19 Petmastus-42 8. ett cameanes Stes M*3 M4 M-9 M4 M-4 ;

19 Potasstar-43 D, ett campounes H +3 M*3 4E4 M-t M4 SE 4
4

I' It Potasslar44 S. all campeones M *4 M*4 M4 M-4 = =
I

st. esti M-4 M-3- - -
(4(+4)

19 Petesstar ti D. all comoewes M *4 M4 M4 M4 - -
I *

St. es11 .

M-4 M-3.. - -(M*4)
- - *

to C41ctur41 W. att campeees M*3 4t+3 M4
tems surf tema earf M-9 M-l M-4

(ete3) (4t*3) -

70 Celeter45 W. all esmpounes M*3 stet eE4 M-9 M-5 SE 4

20 Calciar41 W. att campowWs SE*2 M *2 4E4 M4 M4 M*4

21 Scawtme-43 T. att compeones M*3 M *4 M4 M"8 M *4 M*3

21 Scanstnere4e T. all commosa86 M*! M*I M4 M4 M4 M4

21 Scaedlas-44 Y all courewa8s eE4 M *4 M-4 at-e M-6 M-4

21 konflue46 T. all cowounes M4 M ** M4 M-10 M4 M-4

* *

21 kaadture? T. ell **'e*"d* M4 *I M4 *I4 .

Lt1 en11 ef4 et 4= = =
(M.3)

SE*2 M4 M4 ' 21 4 M4 M4
71 komelir48 T. ell causennes

11 kandlaret . T. ett campeones M *4 M *4 It4 8(-t 3E-4 M3
I

22 t itantus-44 8. ell cowounds escept
snese gt,,. fr W ens y M+2 M*1 M-9 21-M et-6 4E4

i
W, estees tv 'estees.e

* g' *f* ** " *'' *" - -
M *1 u-o as-u-

,

- -
M*o M4 er u-v, Settes

20-54 .
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,

. 1este 1 febte i Tale 3
-

Streettenet # stems Ef fleset teleseos te
teseenteet tons heures

i

Cal.1 Col. 2 Cel. 3 Cel.1 Cal. I
emuthly

Seal seeceps
latestion Ishe t et t e.
ett 'ma ss, see eastee e%entlen

(SCI) (yct) (dt/et) (At/s)) (gl/et) (gt/et) -etests seensaattee Class
sm.

22 1stenteel 9,see ft M *3 Mae M4 M-t 38 4 M4 '

* *
el*4 14 4 M-8*

t, see is . =
M *4 M4 e1-0*

t, see 16 i

2
23 Wenedt e 47 g , ,g g ,,,,,,,,, ,,,,g

veee gim see w M *4 et*4 St4 11 4 = =

st. well et-4 et-3* = .
( M *4)

W. estees, hremstees. 18 4 M4 11-1 = .

samlees, ens mettoes -

M *2 Sf*3 M*? 21-9 96 4 91 4

23 tonesteret 8. one hv M *f M-7 M 30 = .
aW, ses v

* = =

!! Donetteer49 C, see V 71 *4 M *4 11 58 ;
Ltl unit asse seef

M-8 18 3 11 2
(N =4 ) IM *4) *

= +
2t*4 SE4 ft 64I ,-

W, see V

24 Cheaste48 0, all compovass eacept
venegownseeeonet GE *3 1I+4 M4 al e GE4 at 4

. =

78 3 M4 11-4
t, hattees e4 otteetes . -

;= =
Mel M4 Sf4

t, essees one en/emetese - "

I Mae M *4 41 4 10-7 4t4 ' 44 3

to Carentett t, see "jte - =
1t4 41 4 31 7 t-g W, see gCe = *
M *4 41 4 11 4-

1, see te

24 Cheestell C see Ce et*4 M *4 ft4 M4 M-4 M-3
- =

28 4 it-S Mt*
t, see e

21*4 M4 Mas * *
$*

1 eee e

t

tiese etwa fe, W Ft *4 M *4 M4 11-8 M-4 M-8
21 meage.nell g , ,g g ,,,,,,,,, ,,,,,g

..
'

W. estees. myematoes, * *
61 4 M-S St-4*netteen, ens attestes

* -

no .ese43e' e, = Ih M *4 M *4 4E4 uv
f as

(46 estl
St M -4 M*3,

+ = =
4)e

11 4 41-6 1E4 --

Ib** -g w, m

Me2 38* 3 M*7 ft 9 13-l 18 4

9. en h'em
* =

25 annesaese42 M *2 et f . 15-9 *
+

W, ese
7t=4 M*3 $

25 hengeasse43 $,see Ih M *4 jf *4 M4 =

mese esef * *
* M -4(75 4)*

11 4 M4 M-4 * *4

Ih a
w. see

M*3 M *f M-7 14 4 M5 M-4

25 mangenese44 9, see fl *uen
M *2 M4 11 4 =

b -
w, see

M*3 ff *4 St4 Sf4 M4 TI'd
FS mangeanse46 9 see fien

* *
M*4 M4 M *8h e-w,see

r

i

O

i

l.

.1

.

~ -

i
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App. B8 PART20 STANDARDS FOR PROTECTION AGAINST RADIATION App.D

i.i. : 1.se e te.t. : *
teensettemet Wetmo ftf)sont bleseo,s tesmoes tsee es.,

Ce1.1 Cel. 3 C.I. 3 Col.1 set t
teal tent,A1y
8esestten tahet et tea emo eys

starts teatesme t tee tions ALI au as ate tenee tameseteetten
to. Mt) Mt) Metal) (WCt/si) Ml/ ell Cact/el)

M Iw&2 9. ell campownee necept
these gtwee ese W SE *f M el M4 4t4 M4 M4

W. estees. eyewtees,
If4 10 4 38 4mas hellees * *-

9. see his tid M*3 et ? M4 M4 M3M twll
M*3 21 4 H4W. ses de * **

8. see hfe SE *! M *f it*? M 10 U4 31-4M less49
N *f at4 7148W. ese fe = =*

9. see hse M4 ud M4 gg4r et4 44 4M tess40
M4 M4 MMW ese fe = =*

!? Cabatt45 v. ell commenes emmt
these steen fee T 18 4 M *3 18 4 4(4 M4 3E-4

v. esteen, eyeenstems,
at4 11-4 4(4sette e. em etteetes = *-

w. see NCs Net Nel 11-7 4E-10 44 4 44 4r? Centt-M
1. m to 4t*2 31 4 01 4 M40 = *

W. see [[ts stel M4 11 4 4t4 M-l M-4T7 Caselt47
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H+3 M4 7t4 * *

W, see Ce -

* M*3 M4 M-9 * *
T. see

M 2 tac 42 T. all e - lle) M*3 M4 4E 9 M4 M4
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..

M ltac-73e T. all comosesuas M*3 M *4 M4 M-8 M-5 M4
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. .

2t *4 7t 6 ft-s
-

W, see 5e

M 5elente75 9. See N6e
M*2 7t+2 H-7 11-9 FI-6 ff4
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$1 enties w-121 9, see Ie
LLI well 11 4 11-4* *

fetal) * *

,

w,see 46 74 4 91 4 of f M4 *gg
* *

# IU N *4 41 4 21-4 M4
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St Preseedyste142 W, see er M *3 fiel M? M4 13 4 M-4
M4 M-7 M-9 * *

t, see er -

St Preseedysterl43 W see *Pr SE *f SE *2 M-7 11 4
1* *
|

LLI meller
21 4 H+4E (II+3) = - =

g
g Y, see Pr - Mar M-7 M48 * *

I N
li Preseeeyeler144 w, see ew M-4 11 4 W6 21-7 * -

St es11
M-4 M3(at.e) - - -

iM 11 4 M4 21-7 * *
T, en Pr -

I M*3 M *3 *E 4 11 4 48 4 M-4treewielen W, see derSt
M *3 M4 II*S * *

Y, see Pr -
#

I U j
Il Preseesyster147 W, see Pr St e4 M *l M-5 M? - *

t* St. eell i

M4 M-2 i* - =(st*4)
I~~ Y, see # r M *l 8f-6 M*? * *

P *

I =
60 heeepete1M W. eli seeeeasaen encept 1

tense steen ter i 11 4 M *4 21-6 M-8 21-4 21 3 ;
,

i

Y, selees, eye'estas.
* M *4 !!4 M*8 * *serstas, one fluertees*

W 68*3 M4 M4 M-1 M*4
t.ie)60 eseeyotse-138 W, see Mne M*3 M4 M4 * *

g, ee. es

W M*3 M *4 M *6 H-8 M*l M-4 Iedu,,, seeSc meeepetw1ree m 1a*4 Ga-6 at-e - *
.ee ee *

.

.

. 4

.

% % *

.
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

tone 1 tale 3_ _ tone 3 ,-
tasapettenel 9 elses. . Eff tmet hetenees to I

*

feesttens teswee

Col.1 tel. 2 Cat. 3 Col.1 tel. I \
teel enmuty

i

laesstten tenetet te= ame, eye

atasta sassennettee Ctess 41 m3 as ate tarte, a== *-westen i
'

tutt) (Al) (utt41) (ett/st) (scipal) gyctpel)
he,

60 esespelear13t t, see es M *4 M4 38-4 et ? -33 g3I

M *S M-4 et-f * *
T, see ed *

<

48 teseyetam-34) w, see ad 25 4 Mel N-4 M4 E-3 Nt 'I

Nel N-4 st 7 * **t, see es

IM
60 aseeyot e l47 w, see as M *3 m4 et-f 38 4 * *

i
LLI eef t ;M4 N-4* * *(M4)

1, ese b M4 et 1 M *9 * * .* ,*

M aseepel e 14t w, ese ed 11 4 M *4 M4 et4 3f-4 33-3 i
I I

M *4 M4 N =0 * *-1 eee se

40 heeqyelas-ill W, see ed M *4 M4 WS N1 W-4 g.3I

R4 mE4 M-7 * **
T. ese sa

I
,

43 Premontes-343 W, ett eespeews estwt I

towse gteen fee T M*4 54 M4 M*) = *

St. emil
St-4 et-3* * *

(Mee)
v. estees, eremstens,

M4 7t4 54 - *
seenises, eas steertees *

I* M *3 N4 M7 W-M M4 M-4 !v. m I'h41 Promeute 343 M M4 M4 M-g * *
-

N 1. m
I"I II+3 it*! M4 NM M4 N-4 .

b 61 Promesete164 t, m I*ho {
ee

1E4 M-4 side * *
.g t, m '

M*4 M3I"I
53 Premrule HS w, see N 11*4 M *2 M-e *

eene nerf .

!

St-W . * *(rter) **

t, see I'h 54 M-G N-M = *
*

I"I M*1 M4 M4 M41 ft & eNEl Presente3a6 y, see 38I 44 N-e MM *

v. ees re -

III - * *

41 Presente347 :(, ese 4 41 4 M4 M9

I-
*-

\!
,

til esti teas eerf
1t40 M4 M-4(He3) (Flet)

,=

I*I 192 M4 RN * *

T. see ra *

$1 Presentenate w, see se M4 af 4 - 31 4 at 18 M4 M4I"I

M*2 M-? M-p * *
t, see I"h ,.*

El Promeut e 14e W, ese 9e ciet M4 Ef SE*N * *
381

ALE em11 } M4 M4* * *(u.2)
l'I M4 M4 MM * *

-
i T, see on

El Premrule149 tJ ese fe Stel M*3 E4 SE4 * *
I"I

LL3 unti *

38 4 38-4* * *** (M*3) ;
I'I 28 4 M4 M4 - *

*
4 Y, see pe

I"h M4 M*4 M4 3E*8 M4 M4 *
*

El Presentam 150 v,, m H.,e mee M-e a-o - - -
-, see

I' Ion M4 et*3 M4 M4 M4 M*0
.r63 Pressulellt w, see 38% * *

M4 M-6 88-9*
t, see

>

k

*

A }
:

.
,

!

i

- ,

>

b

,

;
i

-aw * . - $
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-

4
..

,

5.i i.i. 3

wt2(m. et .ew
.s =

-

w s.s.1 i s(.
.

tle.ei
ette es.e

.

m1 cei. 2 cei. 3 c.i.1 ut. 2 .

1i m w, -

8suestten tensletisa Aseeeps

- Atante Gestesmarttee stess att au ou ett unter taneenuetten i

es. (wCf) (wCl) (4t/et) (dt/ml) (dt/el) (s&t/et)
'

I
62 &amertarlene W, ell campowes M *4 Sf4 4f4 SI-? 4E-4 et*3

I [62 Sammelar141 W, all causewits M *4 M4 sti M-? - *
*St. emit

(H+4)
.

** * OE-4 M-3, =

I
E2 &anselas 142 W, all campowes Of *3 M *4 II'l al-e 11 4 M-3 ;
62 Seneeter345 W, all _ :s M4 M4 M4 M-10 st4 et-4

;
E2 Sensetur144 W, sll _ lt*1 4t4 11-11 * * *

team serf tese sort ;

M44 M4 at4(3t4) (M 2) *

62 SammelarH7 W, all sanoewes M4 et 2 2t41 * * *

teme surf eene surf <

If * U 4(4 44 4 |(3(4) (F1-2) *

62 &amerlue-151 W, oil - :s it*4 11 4 et-8 - * *

LLIeell teae surf
25 19 21-4 M-3(1t *4) ( 21 4 ) *

,

52 &anseliar 111 W, ett remo wes 21 3 M*3 11 4 et-9 * *

ett emit i
M4 M-4 ;(21*3) * * *

E I* 62 &amerlie-115 W, all sempeonen M *4 M*5 M4 M4 - -

$ St. se11
* 11 4 11 4

,tot *e) * *

t

62 Senecier154 W, all sempeones H +3 M*3 4E4 II-8 M4 M-4

El facuetur145 W, all cespoones 21*3 21 4 M-7 M4 M4 at-4 *
,

63 tweepteurles W, ett tempounes II+3 31 4 M4 at4 11 4 11-4

El tereptur14I W, all Emupeeds M*3 Pl*3 25 4 21 4 44 4 44-4

E3 teruptie-34s V, ett : :s it4 4(4 11 4 M40 13 4 M-4 ,

[ 63 Es'epteur149 W, all - It *4 M4 11 4 4E4 21-4 ' M-3
-

,
'

El trueles 150 W, all sempowds No M*3 4t4 11-8 4(4 44-4

(12.62 h) ;

63 Escoelurlie W, all ^ Std atel M4 M41 11 4 SI-4 b !

(M 2 y) ;

63 truptur11am W, e11 camewes M*3 M4 at4 M4 4E4 4t4 ?

1

63 Escuptur112 W, ell enspennes M4 at*1 M4 at-il 14 4 SI-4 ;

63 terupturD4 W 411 campeeds M4 at4 St-9 M41 M4 7E4 {
M4 M-4&3 terester115 W. 411 cosyewes 4E*3 M4 4t-4 * ,

tese sert t

.'2t-W(1t*2) * **-
*

63 Eweeter166 W, ett sowowes M4 M4 at4 M 10 st4 SE4
<

,

,

I

I

i

- )
i

I

I
i

)

I
l
<

44w gun w
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.

tele 1 teste I tenke 3
Occasettenst Wetees t fflevet asteases te /

Cancentrattene Bestes

tal. I tel. 3 Cat.1 Cel, t

C.ol. I.. i no,,u,1,
-

3 apresten tahs t et * .._ t.ecese
.

Steetc taceauc16ee Class att ma as ett eartee r% ten
me. (,Cl) (44) (ptsN1) (4thi) (At/el) (aC E/mi)

El tv eetes-37 W, all -
- ff *3 M*3 H-4 25 4 M-l M4

f
63 Evesotelle ,, ,g y , , , , g, g4 gg., g.g g4

2p seesitate145 0, ett tempowess escept *

these steen see w M.a M4 M4 ft ? i- .

St. eell
M4 8t 3(H.4) = = =

k, estees. eye eateus,
54 M4 M7one flaneless * *-

H Geesttele144 0, see I'h U+3 if*f M-8 ff40 54 H-4
W, see I'h M ** M4 side- = =

H LeesI tatus-341 8, su Dh M4 4E*3 M4 M4 38 4 M-4W, see Ilh M*3 II4 M4* a -

H Gessilmieus 8, see I'h if*1 SE-3 M42 - = *

team surf bene seef
H-34 M4 3t4(ftel) (31 2 ) *

W, ses gag &c M-2 11 11 * * -- ,

- two serf +

M 34(H 2) * - *=

p Geesitatem-189 5, s+e Ih
.af *3 M*I M *I M4 8I*I M **

g, e,, I h M*3 11 4 M *9 * *

' H seeeltalve-Int 3. see I"h M*3 4t4 H-? M4 M4*

t me ovefE W-a(H*f) - ---

g .. ,ee u% - ne) u- M-s - -

64 Geesitate152 0, sw I'h fie3 11-2 44-12 * * =
,tone surf tone surf

pg (M *3) (ft-2) M-14 4E4 44 4-
v, see se st ! 31-11- - * *

tone serf
(M #) M43a - - -

145 ~'64 seastialar113 0, see 64 Stel !!*! Sf4 Sf4 W-4=

teaa earf
III*II gg,IO %,

II** * * *g* W, see 14S ,g g4 g4 3,, , ,

3, see jag64 seesitetets3 M *3 Of *3 3E-6 M4 4t-5 ef=4
.'*t, see h M*3 M-6 N-9 * =*

2S$ 1eelarte7 ,,,i,,,,,,,,,, g4 g,, 2,,, , , , , y,, y,g

H sester m .. .n - u.3 M*! no u4 n4 n4i.,

.$ H 1e9turDC W, all sempeones M*3 M *4 34 M4 pg4 34
65 feester111 W, ett :

_ . _ 4tel M3 4E4 M-4 ,N4 M-4,,

b $5 Terttur113 W, e11 coupesies M4 M *3 M4 M4 M4 M-4
' 45 fe startad W, oil senseeies 31 4 46*3 #E4 SE4 M4 M-4 '

., ,e lem ...,1- M.3 3 3, M-, 4

1 El feettur1Me W, eli semmevaan M *4 sted M4 at e 3-4 M3
(1.0 n)

.

O

e

e

1

% 6*

.

?
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!-

mis I e.ie 3. u
i. i. i.iw.1

!
t eeecc Lion.i ..

ICescentesL tons 6eerve
I

tel.1 Col. I Cel. 3 tel.1 tel. 2
Deel cientasy f

I

inerstnon Iw1et sea a eese.

asam6c asetensc16ee tiess ALI A. 3 r,E ate tutee Concenteetten

ns. - (44) (wCl) tytt/el) (yct/et) (vCt/el) (wCt/et)

65 te-elelm t, ett esmee nas 71 4 sten M4 u-o 11-4 11-3

(74 4 m)

&& tevolme 156 v. ett causevnes Sta3 it *3 61 7 M4 11-6 11-4
i

4) leetterit? W, ett coeevnes M*4 M *! 11 7 - a e

tti eell $see surf
88-10 71-4 75-3( H.4 ) (st 4) *

El teretourlb8 w, oil c.. II+3 !!4 Sid M41 M-l FE-4

El feettw160 W elisempeeds SE *! Met M4 31 10 11-6 M-4
* .

65 Tecotes-151 w, eli enspennen M *3 !!4 71 7 ft4 - -

tti es11 M4 M-4(M*3) * * *

66 Dyspees tes415 W, all aeape es M*3 M *4 11 4 41 4 11-4 18-3

M Dyspeos tear 157 w, et t tempeones M *4 M *4 al-5 M8 M-4 M-3

M Dysocos twilt W el) campeones 16 4 !!*3 11 4 M4 ft-4 25-3

M Dyspees tus-165 m, e11 canoe nas It *4 St ed 21 4 6E4 ft-4 21 4

6 M Dyserestelu W. ett tempeones M*! 7t *2 31-7 M4 - *

tti esti
11 4 II-4E (st*I) - * -

67 en)steur1SS w, ett eaa evnes 4t.4 M4 M4 M-7 N-4 M- 3I

$7 heletear117 t. *11 comoevnes M *l M4 St-4 !!4 41 4 el 22

57 haistenrint W.e11u w s tid 11 4 41-4 11 4 M4 M-fI

$7 meistem-161 w, ett sensevaes lld 41 4 M-4 M4 1E 3 31 2

47 aisletas4&In g, ,9 3 ,,,,,,,,, y ,, 3g4 gg,4 gg,y 99,4 34t

67 helsius4&t W, all i
- St4 ft4 U-3 M4I - =

[ st. eell
11 2 11 4

-,

- - -
181 4 )***

.

57 eietetas4Ms W. all c_ s 11 4 M4 11-4 41 4 Sf4 15 2I
-

67 ansioiss464 W, all caseevnes it4 M4 M-4 M7 * * - jI

$1. eelt
M-3 M2- - *

(ft4)

' 67 MeistelMe w, all compounds M4 7t4 M4 M42 M4 M4

57 eastetaur1M w all compouses Met It*3 11 7 SE1 * *

til mell
11 4 U4- * -

(M4)

67 stoistem-157 W, ett twoownes It *4 M *4 2t4 at4 ft-4 2E-3

M tetteur161 W, eli sempeones ft *4 M *4 M4 W-0 ft 4 ff*3 p

as (stus465 W, eli gespoones M*4 ft*6 M4 M-? M4 M4

.

9
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APP. B PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION AP ', '
-

. te , . te , . ,e ,
Occupatteest esteen E f fisent teleases te

(macenteettent teares

tel . 1 tel. 3 tel. 3 tel n tal. 3
Deel atentat,
leyestion t ahs t et toa esece,e

assett testowltee Close . ALI all m '~ Att. teete, tencenteetten
em. (dt) (41) idttell (44/m11 (dttel) (sts/mi)

64 totalet W, ett emisevnes M4 N el 11 4 48 4 - -

LLI us11
(41*3) M-5 M-4* - -

44 lestam-371 W, st) -_ 4t * 3 18*4 et4 11 4 M4 * M-4
68 tetten 172 W all somew=es St*3 15 4 SI-? M4 * -

til us11
(If *3) It4 21-4- - -

I69 Niter 1EF W, eli temeses fl *4 M4 11-4 44-7 * *

$1. eell -
._

(Fl*4) 11 1 11 2- - *

49 hiteer164 W, ett asupewes et*3 1t *4 M4 21 4 GE4 M-4

69 f aultase 167 W, all t _ _s !!*3 21 3 M-7 M4 * *

Ltl sell
M-S N-4tit *3) - - *

69 N14w170 W, til campownes N*2 Ret M -0 N-10 - -

(11.I am11
LL

11 4 11-43) - - *

61 blear 171 t, s11 temewase 1t *4 M*2 11 7 - * *

N t.L1 vall tone serf
M40 M-4 H-3g (1t *4 ) (H+2) *

8 69 %)telff W, all comoewes 7t*2 11*3 M-7 M4 * *

LLI eell
11 4 Sf*4(8t*2) - - -

69 Ninear173 W, e11 comewes 4t*3 II*4 M4 21-0 M4 M-4.

I69 hites-17& W, ett asapewies 7t *4 M4 15-4 4E-7 * *

St. well
11-3 11-2(Mee) - - -

I
70 Yttenteur1&r W,411 causewes estest .

ta.se gown ter T 71 4 34 st 4 48 7 11-3 11-2

" T. estees, ksees tees, kM4 11-4 42 7one inweises * *'*

70 Yttentese-1M W, see 4 it*3 Ne3 M*? 38 4 M4 H-4 , ',
T. see N 21*3 M-7 M4 * **

I70 fttestarist W, see 152 , gg4 gg4 gg.g gg4 4g,3 gg.g
T. see IN 71 4 M4 11 4 - **

,

W70 ftteetter 169 W, see 4 M *3 Mar 44-7 11 4 M4 at-4W 71 3 M-7 11 4 - *v. e e n *

70 Ytteette175 W, ese 1&2, gg.3 gg.g gg g g.g . .

LLI ist)
4t4 M-4(Mes) = = =

1&2 M*3 11 4 M4 * *T. see n * g

f
70 Ttteetter177 y,,,, g g,4 g, gg4 yg g g, g.3

M *4 21 4 M4 * -T see n -

I W
78 f tteet te173 W, ese W 11 4 et*4 21 4 64 4 N4 N-3

4t *4 21 4 M4 * *
T. see *

.

O
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APP B PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION I
~

}
*.

*

1ste 3 tehte I lete 3 ,

* *
. Gesapettenst Welses tf flessit | enleases to d ,

Caseenteettems asmes
-

Cat.1 Cel. 2 Col. 3 Ca's.1 Cel. I
ensninlyoret

legestten Inhetet taa esevere

music testeamHee Class All au n sie estee Essentsetten
(ett) (ett) (aCl#el) (scitell (stitel) (dttet)

me.

71 Letettsar Mt W. sit eeweemos escept
seese gt en for T M *3 4f4 M4 08 4 M4 M*4 .

Y, estees, eyerestees,
et*3 M4 M*9 * *

one flwctees *

II* 3 M*3 M *7 M4 M4 3E4
71 Latettes 170 W. one $te

*

M4 M*7 M4 * *
*T, ese to

'Le M*3 M*3 81 4 M4 38 4 M*4,

71 Latetter171 W, see I'I M*3 M*7 M4 * *
*t,ese te

I''Lo M*3 1E*3 M4 M4 M4 Sf4
72 Latettes-171 v. ese M*3 M4 M4 * *

g, see II't. *

M4 M*4
73 Latettes473 W, see U'te M3 M *! M*7 ,*

i
sans surf !

M-M * *gu.r) ..

M *2 11 4 e(40 * *

v. ese N'te a

* * *
I''te M*3 M*2 M*7

72 Lateste174e w. eee
ti tone eerf

(N.l een St*H 4(4 81E*4
3) (Met) *

M*2 M-4 M*10 * *

t, ee. D'te *

M4 II**
6 71 Latetter174 W, see Lv. M*3 M*I M*8IU *

.me.e w,
M*10 * *

(M*2) *

I .
IH Mar M4 It*H * *

*g, see te
i

I''te M*3 M*4 II'l M *8 M*8 II4 :

71 Latette176e W eee * *
M4 M4 M4t, see I"Le =

M*5 M4 ,

N'&e yg. M M4 *

71 Latetter176 W. see
* *M41(31 1) *

. * *
et *0 M *9 M41,, ,,, M9 .9

'Le II*I I I'0 *
~

71 Latettar177e W. ese g
* * rM*H(33 r) *
* * *.

ag g M4 Male
y g ,, ,189 .

9
*

U'te it 1 M *3 M *? M1 *
,

#
73 Leteste177 W, see ,y!,r" . M4 M-4 ..* * .

-

M.3 M4 M *

,, ,,, H.,e ,.

* *

I NI M *8 M*4 M*l M*?
73 Latette17en W, see se '

'

gh. y" . et-4 SE*3. .
* *

Het M4 M4,, , 349
,

9

I 'Le " * * U*I "'' '' i

71 Latette17t W. ose

gd. ;47" .
8 M-4 M4. * ,

* * '

Men ti4 . M4
,, ,1H _g

He gg.3 H.4 M4 M4 M4 M*8
*

71 Latette179 W. ose ggg g,4 gg4 M4 *u 1,

T, see to |

!

I

I
l

|

1

- i
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PART20 STANDARDS FOR PROTECTION AGAINST RADIATION AP B*

*

tante 1 taale 2 1ste 3
'

i

accoettenst values Eff assat teleeses to '
fancentrattens seiers -

tel.1 Cs). 2 Cel. 3 Ce1.1 tel. 2
oret menta),
tapestlea

au 'estettaa
emeragel

duett testonet tice Class att as Ate tetae tensenteetten *
me tytO Inct) (vCttel) (ac/at) (act/st) (act/et)

6
72 mafetes-170 9. att someevnes esteet

snese geven fee w M <3 M *3 M4 St4 et4 et-4
W. estees. mye estees. ,
caettees, one attretes * M*3 M-4 - 6t*t * *

ID72 metater172 0,see uf 1E * 3 M4 4(-9 M4 38 4*,

tone surf

m, see af =
(Flal) . M 11* = * =gyg 5at*1 M-s * * -

hone surf r

(H+1) St-11* * * *

9. eee j$af72 mafet e 173 wf M*3 Itad M-4 M-8 7t4 M4
W. see II+4 M4 21-0* * *

,

I
et4 et-4 '72 mafete176 D, see af M3 M *2 4t-7 '*

esae avrf
3g (1t*3) 11 4* * * *

w. see of 1E *3 M7 M-s* * *

72 metate177e' C, en af 21*4 GE *4 M4 et-e M-4 M3
t, see af - M *e 41 4 11-7 * * I

IE 72 mefeter1?na e, see I"nf slet Ite M-10 M4 M4*'
teme serf

E 3,O (ne) M42- * * * -

M *0 M4t. en mf * * * *

teme sort ,

(M*0) 11 11*
i* * *

72 to' ate 1N t, see I"wf it*3 M*2 M-7 1E4 11-4*

teme oorf
* * * * ''iID (H4)

.

M-30
w. see uf M *2 31-7 St-20- * *

72 bef atela2n D see *f 71 *3 Med M-4 M-4 M4 M-3v. see af M *4 SE4 et-4= * *

II872 mofatetal 9. see Mf it*3 M*2 7(4 M4 H-4
t tone surf

- "-
1 " ,'

IM ( 41 2)* * GE-10 * *
, w, see af 4t e! M*7 M-10* * *

I S, see hwf72 mafete182e et *4 M *4 4E-5 3E ? H4 'M4 *

.
w see et M4 . St4 M-7* - *

ID72 metales-182 8. see uf M*2 at 1 at40 * * *
.

tens surf tes
(4t*2) (25.e surf. i 0) M-12 M4 M4*

W. .ee I'o.f M*e M4a - - *

teme serf i*
(714) M41* * * '*

I ID72 mofalese483 p. see ef M *4 M *4 M-S GE-3 M*4 M3 i
. W. see I"af GE *4 at4 at4= * *

,

72 nefatelM 0, see af M*1 SE*3 M4 SI-e M4 M4
w, see wf * 6t+3 M-6 M4 * * *
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APP B* PART20 STANDARDS FOR PROTECTION AGAINST RADIATION
App. B*

.

*

i

b*
-

ca.es

:
nei i. 3. t.

si t o.eu i. 3..ies.oe i
-

Em ee
t nea. so.m ,

( i
ui. : us. 3 cas,1 ui. :

.ce.i . 1 i,*i
Isgettion laheletion 6*etage

Aleott heetenutilet Class ALI mil m Aie tantee Conreateettee
8W- 141) (41) fuCl/el) (44/el) (eCttel) (uCl/el) ,

2
73 Tentalesr172 g , ,j g ,,,,,,,,, ,,,,, g

thus gt*ea fee v 41 4 11 4 M4 M7 M4 M4

T elements 11a. estees.
tysmetoes, hattees.
ce*6 tees, attretes,

ll*5 48-5 11 7 - * 4ens att toes *

.. e ;;;,. 7t*3 ,t e. -. St ., m -.,3 ,en,a , e ,,)
2t *4 78 4 21-9V see la - **

W see f f1a
I M *4 11 4 48 4 it 7 4t 4 48-373 Teatale114

M *4 eli M-7 * *Y, see la *

E 61*3 M *4 71 4 M-t M4 W-4 *
ta73 tentate175 W, see N

M*4 M4 21 4 * *T see 1a -

W. see fffle et*3 M *4 M4 M-8 W-5 M-4 r73 Tentalesr176
1t *4 N-6 21-8 * =

t, see le -

W ie !!*4 M *4 88 4 M*8 M-4 It473 Teatele177 w, see W
M*4 71 4 21-5 - *t, on ie a

W
73 1eatetal7s e, su la M *4 st ed 4E4 11 7 M-4 St-3

v. ou 1 72 , 7t *4 M4 11 7 |
= *

3 ,

73 Tentale179 W, see 12, pg ., y,3 M4 SE-9, .St a4 .SE*33

V, en 12, gg-gg.g og.,'
3 ,

'
.. s.ee i;;,i. .M *. M **.. =4 * - . =-4 e~ n mtaie s <

.. ee . M4 . . . - *

g
g 73 Teatale140 W, see is it*3 4t*3 g-? g.10 3t4 31-4

>1,see le ,
* gg.3 gg-g 3g.g .

I W73 Tentalasrlate w, ese ia 21 4 M4 21-4 W-7 = *

St. se11
(21*5)

.M-3 3t 3- - -

T. see gy;is sig M4 et ?.

gffle73 fantale142 W. ese
s{

N '2 M*2 31 7 M40 18-5
.St-4,

T. see la It*2 61-5 M 18- =
.

III~
73 Tentale183 v, see ta M*r u.3 g.? g-g . .

ut eelt

172 III'3) 31 4 38*4* * *

v. see la 1t+3 4t-7 St4 *-

W. see f fie73 leatalurlH M*3 Std M4 et-t 35 4 3E-4
T. see la H+3 st4 7t-3-

'

73 teatetur185 W, see fffiaI M *4 7t *4 3E-5 It 7 et-4 48-3
v. ne la et+4 m4 et-e . .-

,

73 1antal. iss? y, ,,,172 , g, g4 g, ,g., |3 , ,

st. sett '
>

,M4 ,M-3(7t*4) * *
Y. see g72 , g4 gg4 g.,3 ,

,

74 laatstea 176 3. ell seaseenes it*4 H +4 35 4 7t-e St-4 11-3 i

74 imagstead?? g, ett comoeww M.4 36 4 4t4 it-7 g-4 35-3
<

l
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APP D*APP.B PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

i.i : i.ie 3
occ i.ie, ca.te,i.e.t .s me.ise.nes ie

-

t .en. hi.s
ce-te. tie . .,o -

Col.1 Ce1. 2 Cel, 3 Cel.1 Cat, i

tre) esatsty .,

lagestion lase t et ten e.ecoge

Atambt teeteenK% lee Class ALI w pa;~ &le tatter &seremtretlen
* * - (dt) (41) (dt/al) (44/el) (dttel) (dt/et) ,

-

74 1snestea 178 0, all causevnes M*3 elee et4 M4 M4 11 4

I74 1epestea-179 D, sin compeones M4 21 4 TE-4 31 4 Pt 3 PE-3

74 Tementea-141 9. all : ra it *4 M *4 11-6 g(4 3t-4- M-3

74 Tuntstee 185 0, all tempeones it*3 7t*3 M -4 M4 - -

LLI mell
4t4 4t=4(N*3) * - *

74 tungstea 187 C, s11 caseevnes 21*3 M4 4t4 11 4 M4 at.4

74 tengstea las D, 411 comewones 4t *! II+3 M-7 21 4 - -

LLI mail
M4 7t4(M*I) - - -

I
75 smea6s-177 D. all campeones oncept

tasse steen for w M *4 M4 11-4 4E-7 * .

St. well
3E-3 3t-3(H4) - - -

w m ees,eyewstees,
i4t4 11-4 5t4 = .-one ettestu

III |
M ane 4e17s? cm se 7t *4 M4 11-4 ag4 . -

st. sellM 18 3
.M-2(H4) * - -

c: gy,se M4 St 4 4t-7
n w, see .

9. su |||ae M*3 M*3 4t4 st4 M4 M4M anennarist
M*3 44 4 U-4 = * i

u, see se *

I

e, m jjja. M4 st*4 st4 st-e st4 st-4 .

75 saesiana
it'4 6t4 ft4 * -

(12.7 n) w. see se -

9. m h ne
as at*3 ft *3 H4 M4 21 4 at 4

75 heatelt2
Nel M4 M4 * *a(H 0m) w, see

9, see IhaeI 21 4 St*3 11 4 41 4 M-5 M-4
M enenlandeae

W, see se Stat 21 4 5t 10 * *
'

rt4 et*3 St-4 M4 M4 M.40, see has75 enentetM it*3 M-7 31 4g w, see te
= =

-

\'1 - IU !!*3 ft*3 71-7 - * *

M eneelartais 0,see se
st. well St. enti

M4 25-5 N-4 *
(21 4 ) (ff *3) *

* * 'gyy 21 4 M*8 tidew,see as -

te 31 3 M *3 11 4 4t4 M4 M4
0, see ffy75 enentelt6
w, see ne - 21 4 71 4 21 4 a *

.| 81 3 St-2III
A 75 asenter137 3,see te 6tel M*5 4t-4 *

Et. eell |'l li4 = .*(Men) =.
)377 11 4 41 4 M4 = *

w, see se .

f
I sted if4 M4 St4 5t 3 11-2

w, se. 2f7
I

|
8, see aeM heal. taen - - *

M4 M4 stose -
,

ae 3t4 M*3 11 4 4t4 St4 39-4
9. see ff7M tseates its - *M4 11 4 44 4u, see se *

I

l

'l, I
:
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APP B*
APP 7' PART20 STANDARDS FOR PROTECTION AGAINSTRADIATION,

we 1 vaie : i.ie 3-

tccupettesnel Valses E f fluent Geneeses to -

Cmacentrattens Sounes

! Cel.1 Col. I tel, 3 Cel.1 Cs), 2

Deel sapathly

Systten lameiet ten aweesy
Steelt Sadlenutitee Class Als Al W Air tastee Centanteetten
as (s41) Mt) (s44/el) (dt/s1) (ast/al) (Al/el)

w, see [7 ,
- M*3 M*3 3I4 7t4 e4-3 4t-40, see 471 Imentelft ,

4t*3 It4 M4ne - -*

2
76 Coste180 0, all comeands emceet

tsese g6nn fee w sns t 1t4 eld 31 4 M4 St.) 11 3

M4 M-4 71 7w, hellees and attestes * -*

M4 21-4 M7Y, estees and treenstees * .-

I I
76 teste141 g, o,e Os II+4 4t *4 M4 6t4 21-4 at-3

M *4 ft-l 6t 8 - *esW, see gg
- 4t *4 21-5 6t-8
*

- -1, see os

76 6entelt! 9, see *0s afd M4 H4 ei-t 34 4 M-4 -
4t*3 tt -6 6f4w, see 3,;0s - --

el*3 21 4 61-9T. see *0s - --

0, see IM 2t*3 Stat tid ?! 10 M4 M4
m, see *'os - 8t *2 M-7 IE-9

76 eestus-185 I * -Os -

Big 31 4 M-9 * -Y, see 06 -
,

76 Desteltte 8. see on et.4 ff *5 II-4 1. '? It'-3 11-2

w, see gg - ff *s 91 4 3(4 = =es
21 4 71 4 21 4 - .

1, see os -

76 Deeles-191e 8, see I 5 06 It *4 M *4 11 4 48 8 21-4 28-3
w, see I';Ds 21 ** SE4 M-8 - +-

6 T, see II"Os 7t *4 71 4 21-8 - --

B 76 Dest e 191 9, see # s 21 *3 M*8 M4 M4 - *
0

LLI well
- M4 M-4(M*3) * -

gg Fl*3 71 4 21-9- - -
w, see I'os lt *3 M7 21 4 - *1 see es *

F6 Dest e lt! 3 see *0s Ftd M *3 It4 6E4 - -

LLI mell
ff4 ft-4(21 4 ) - * *

g M4 11 6 M4w, see *g - -
os -

M *3 11 4 41-9 - -Y, see 0s *

t' ! 76 Destus-134 9 see *0s et*t 4tel ;PS 64-11 * *

h
Lt1 es11 -

M4 et4=
(6t *2) - = =

W, see *g3 68*1 ff-t et 11 * -
os -

M *0 M4 11 11 * *
V,see 0s -

#
t

77 leistelat 9, all esseevnes escort
tasse steen for w one T 4t *4 11 4 st-l 21 4 - -

5t. us11
GE-4 SE 3- * *(4t*4)s

w, settaes, esteetes,
21 4 St4 31 4 * -

and estatitt setetus *

11 4 M4 21 4 - -
f, estees and eyeeestees *

3, see $le sEO ftes II4 M4 11 4 11 3
77 letst e184

M *4 M4 M-8 - *

W, see gir -

M *4 11 4 41 4 * * ,
1, see le -
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APP O PART 20 ONNDARDS FOR PROTECTION AGAINERADIATION App.

T.e,e , T.,.. , .,e ,
euzupettemet 9slees Effisset toneeeet to

*+

t-==teet tees &seppe

*
tel. I t.e1. 2 Col. 3 Cat. I tel, 3

Deat ItpstMy
lyetten t aho t et t ** deseroga

atents nedlemaller Close eLa un we__ ate taster Cannesteettee "

shs , (gCt) (gCt ) Mt/pt) |dt/el) (3CtABI) (gCt/al)

W *
M 3rldieritt 8, ese le - M*3 II+4 M4 M4 M4 75 4gg

1t *4 M4 M -9 * *lew, ese gg
= 1t *4 et4 M4 * *
=

T. ese it

77 leteternes 8 ese le M*3 GE *3 3E4 18 4 M4 M4
M4 M4 91 4v see le * *-

gy Nel M4 31-9 * =T, see Ir .

M letelar uf R, see le Sta4 M *4 St-l M-8 18-4 M-3
M ea. U4 et-4le = *w, see gy -

M *4 14 4 etatV,see ir
* *=

M leidlerlat B, noe le M*3 Mel M4 M4 M4 M-4
et *3 11 4 M4le * =

w, see gy =

M*3 11 4 M-9
,

* *1 see ir -

WU letetarist 9, ese ir M*3 M*3 21-4 75 4 * *

til sell
71 4 M-4(H*3) * * *

gg
4t4 M4 M4w,see le *

_=
*

1 ees A&2 , egg g4 g4 , .
3

.

tM tetsteltos 9. eee le 21 4 M4 M4 SE4 St 3 * M4
9 w, ese W = r14 M4 M- * *le

M4 01 4 Mf = =1, see ie a

M letenur190 C, see # e 15*3 ilt *2 C-7 11 9 11 4 11 4l
b w, see *# e RE*3 GE4 11 4 * *l = *

M4 44 4 11 4 * *

3 T ese le .

B , see *#'let M*3 Mel of e M48 at4 et 4 *
77 letstes-197e

M *1 M4 M-U * *

t, see *le fiel M4 St U * *
v. ese *

M leteterat! O , see # e M4 M*2 Ita et U 13 4 11 4tW et *2 21 7 M-M * *w, see ir -

W tie! 91 4 M-84 * *T, ese ar =

9, ese $le M4 Met of-0 MdB ti4 St477 tridte1Me
21 4 7t4 M 34 * =le *w, ese gg
11 4 4(4 M48. = =T, ese ir =

g
77 let41e1H 9. ese le Stel M *3 11 4 et4 13 4 M-4 jffI

Ri{i| ff *3 M4 38 4 * *lew, ese g -

25*3 M4 M4 * +; m T. ese ar =

S see hlt M*3 M *4 14 4 M4 II-4 15 477 letate lMe
M +4 M4 ef4 * * * .le *

V, see ggg * * =
at*4 M4 at 8' T, see it

=

77 lettie1M 9. ese $le M *4 48 4 ft4 SE4 M-4 St-3

k| W, see W M *4 M4 7t4 * *
ir *

48 4 M4 M4 * *

'd V, see ir *

Ps 96atteuseta4 9, all : 11 4 4t+4 at4 St-4 M4 St4
.|

75 tietteelm 3, til eenseense 2t*3 SE*3 M4 38 4 M4 M4

78 tistteertel 8, sti osapeanes it*4 38 4 11 4 4t4 15 4 LI-3
*

Ps tietteertti B, 41) conseween et*3 stes 4t4 31 4 St4 N4

,

8

+
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|

l
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PART 201 STANDARDS FOR PROTECTION AGA?NST RADIATION
.

*

1stle 1 lette 3 1ette 3
tttim Inteeses toetsepettenet tatsee

Caecent entattens Seases

Cel.1 Cel, i Ce1. 3 Col.1 Ce1. I
Dret 8tsathly
lagestten laewistion __ eseeege

Ateelt &edteent16ee Class AL) Ail Das Al. Wete, Cente=Leetles
te . (WC1) (wC1) (dt/si) (eCt/si) (ditel) (dt/el)

n o,' 75 . 6ellaim- me E all sagsavans at * 3 61 3 at - 6 54 3 + =

LLI mell
4(+5 4t =4( M *4 ) * * *

78 F1sttams-193 C, all a : M *4 M *4 M4 M -3 * *

LLI well
EE-4 M4( M *4 ) * * *

- 78 Plateaus 4the 8, all -_ r FE *3 4t*3 ft-6 M4 * *

LLI mall
* * * M-5 M-4(fl4)

I
79 Plattenarith 8, all esmoeeds 21 4 4t *4 ft4 M-8 21-4 ff4

18 tiettmar tl7 0, ett campeemes M*3 11 4 4E4 1E-g ei-l st-4
I

78 Plellmer19t S. all teasevnes M *4 11 4 SI4 21-7 71-4 71 4

78 Plateaus-200 C, all ceasewads it *3 M*3 11 4 M9 21 1 21-4

79 Gele*193 C. ett coweeaes enmt
snese towa fee w ead v M*3 M *4 M-l 41 4 II-4 11-3

2t *4 SE4 M *0 * *t, nelleen saa otteetes *

1, estees one nyemsters - 21 4 SE4 M4 * *

UI*e 79 Gele-194 9, see 4 M4 M*3 M4 1t*8 SE-l 4t*4

Q w, see av - M4 ft4 M-9 - *

V,see ae * M*3 M4 71 4 - -

E 79 Geledt5 8. see QAv - it * 3 M-7 M4
M*3 If *4 M-4 M4 71 4 71-4

A * *W, m 3g .
4t ** 25 4 M*16 * *1. m Av -

9. see h,3 - It * 3 M7 ft4
as it *3 St * 3 11 4 of4 11 4 15 473 Geleites

* *AvW, see 3 if *3 M4 E-9 * *1,see As =

79 Gene 19e 0, see av It*3 4t*3 ft-4 M4 21 5 H-4
Fi+1 M7 M-9 * *A *

( W, see gg s
- 21 4 71 4 54 * *T see Au,

INk 79 & ate 191 C,see Au St*3 M*3 4(4 1E4~ * *

LLI mells "I*I "*IN*II * * *
1H

*W, see IU s - 4t * 3 M-4 M4 * *
A

4t * 3 R4 M-9 * *1,see Au *

As M*3 4E4 M4 M4 N4 N-4
9.,.

see79 8 ele Form
M4 M- M- * *s., A. -.

V, see ,,,Au 21*4 18 4 M-9 * **

79 g, ele-tec p,see IN . M *4 M *4 M-5 M4 4E-4 4I4 -I A

w,see UI. M *4 M4 lt=7 * *
A *

IU FE *4 M4 M4 * *
T see Av =

79 Gele-tal D, see IN . 7t *4 fiel W-5 M-7I * *
A

St. emil s
1E4 II*I( M *4 ) * * *

IN ft4 !!*4 M*f * *
Au *

w, see IN . 21 4 M4 M4 * *
1, see A *

.
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,

-
i.s. 3 s i. : i.i. 3

.
eseeetteast Welaos E f f les*L toneemos to .

Cassenteettens teuers

Col.1 Col. 2 set. 3 tel. 3 Col. 2 . -
.

'

|\-

9est Stanthly
lasesteen taestat te ___ amorpge ]

*teelt teetenis tles (less att au as ete unter Consentotten ~ i

me, twCt) (dt) - tact /el) teclM) tactM) (d uel) ,

sto M4 Ma = =
oc samver lean espee a

0 peast 9 at*3 Sf*4 N4 M-4 54 St-4
9. seltetes M *3 M*3 et-6 M4 46 4 4t 4

W. ecless. myevesters,
hettees, attestes, ens

atos N-4 11 4 * =
swif teen +

N ed 11-6 M-8 * *
Do stettery 153 Wesee *

Degente 8 M oe e4*4 N-l N4 38-4 M-3.

3, see " M *4 4t *4 M4 M-4 M-4 36 3

t. ese " 46*4 Ml M-8 - =-

M*3 * 35-4 , W43 - -
80 stenmey-194 weree -

Devents e at*3 M4 M-4 4t-13 31 4 M4

9. see "" 3 M4 M-4
St4.30

SE *2 4t*3 M4
31Met M-e = *=v. eee

4t*3 M-4 M9 - *
to sterrocy-3tle teser *

Depeat 9 M *3 M*3 M4 SE4 et4 et-4

B. see f b "'I "*I "4 "4 "i " * "
.

M*3 38-6 M4 - -*w. see og

M *4 1E4 4t*8 * =
to steervey-196 teeer -g tegent 8 M *8 M*4 M4 M4 N4 N-3

8. see "3 Stee M *4 St-6 M4 N4 N3
tr. see "h*ng M *4 M4 M4 * **

# WI $t*3 *gt 3 M-9 M4
i, g

.. ese Hs N .3 M.3 N -. M M4 M-.
M*3 31 4 M4 * *

y, so, ll3*eg *

ti*l 4f4 M4 * *
a

30 fleecary 197 Wesee
Degente B M*3 M*4 St4 at-e SE4 91-4

M*3 31*4 M4 38 4 M4 88 4
9. see f|% st*3 M4 M-4 * * .

-
v. ese

'* \
SE *4 N-l M-7 =

I *
to startver19tn tepee

tepeat 8 M*4 at4 M4 3t-7 * *

,-
St. es11 15-3 11 4* * -(M4)
6t.4 ild 88 4 N4 01 4 St-8 i

8. see ""h">is3 at4 M4 N-f * *
=u, see

<

SE*f at4 M-9 ==
*

9mals 8 Met M4 N-? M4 M4 M430 samsey 203 tapee

M*3 Stel M4 M4 SE4 3E"4
g ' .,e.H NUN

- *
U+3 M4 54.y ee

n wentes.3 n .. .n : M*4 N4 a-5 m4 - -
2 ,

g,& M-3 M4* * *

.

1

f

I

'
.
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*

. -

ia1 soie 2 5.i. 3

.

acceastenst estaes E f f swat Geneeses to '

' ,i Concoatest tone sesees ?

Lot.1 Col. I tel. 3 Col.1 Col. 2
ensethly

Dest i

lesenteen tematatioa e,eesys

eueic totienucitee tiets att au m ate tutee saucenteetten

test) (s46) (41/el) (sCthal) (s4ttel) (s4ttel)
i 88- *

il 1me19 6me-1M 9, all sameunes M4 M*5 M4 at ? * *
I

St. me!) 4t-3 et 1- - =
( M *3)

81 tha114e191 9, 411 campewuss M*4 !!4 M-5 M7 9t-4 M-3I

el thellius457 9. att emmpounss 7t 4 1E4 M4 M7 St*3 M2

81 1ms114w1Mm 0, eil tempeunes M *4 M *4 M4 St4 4E-4 4E4
- i

I

81 Ths181em-1M 9 eli tempownss 21 4 M *4 St4 S43 M*4 M-3

11 Ins 111es-1M 9 e11 esseunes et*4 at*4 4t4 11-7 f( 4 WE4

81 thsillerfe0 9, 411 tempowes at4 SE*4 SE4 M4 13-4 M-3
P

81 TheillerICI 9, q19 tegeunes Moe M *4 9t4 M-S jf-4 M-3

81 ths15terIC2 9, all tempevnes 4t +3 M4 M4 Ild Ef*5 M4

81 tee 11tes-FM 9 att cWyoWaes E4 It*3 M*I 3t-I 15 4 M-4

52 tese 191s 9 ell compounes M *4 ft4 St4 M1 M-4 M3 ,

I

82 Lue1M 8, att esoevnes at*4 M *4 at4 St4 4(-4 4t-3
*

82 Leee199 B, oil comoves fled 7t *4 M4 3E ? M-4 St-3
I

82 tese300 9, sin tempevnes M*3 M *3 34 4 5t1 44 4 4t 4

p '

62 Leed 201 0, ett tooeves ?t*3 M *4 M4 3t4 M-4 M4

$2 Lese 2Can 8. 411 comeewes tid M *4 3E-5 48 4 M4 ' 11 3

82 Lees-7G2 9. e11 compeones it *! M4 It4 M-11 M4 M4

M *3 M*3 4t-6 11 4 M4 W4 r

82 tese t03 0, ett campowds

82 tees-705 9. all compenas 4f4 If*3 M4 At4 t(4 M-4
f[

S2 Lees-fot D e11 compeeds M *4 M *4 M4 M4 M*4 M4 <
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82 Leet-210 8, ett assevnes 6td it4 1840)
4_
iSene surf 6sas serf M 13 1E-8 11 7

(If*0) (41 4 ) *
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C see #8 M*3 M *3 11 4 M *9 M-5 M*4
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St. emil
M4 M4(SE*3) -* * -
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tome serf teme surf
3E*14 N-7 3t4(1E*1) (25 2) *

t, see gy'in 2t-2 7t-12 21-14 - -*

2MM inerte229 W. see la 6E 3 st-4 4t-13 - * *
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+

4

*5

I

.

6

.

.

f

eem a em -

5

'2WApr9 30,1992



_

.

O A i

W w
*

A P* B*P
APP B* PAR.T 20 STANDARDS FOR PROTECTION AGAINST RADIATION

,

i
*

.
*

i.ie 1 mie 2 i.no 3
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- * * ''
93 Peptmaturtin W. 411 coupevnes 21*4 SE *f M4

til self 6 ens surf
M4 at-4 M* 3( 21 4) (M *3) *

* * *

't $3 heptsale tM W, ett emapewuss M*0 ff*! 9t*12
tone awf tone oorf

4
(1.384 y) et H SE4 M*I(6t*0) (M 3) -

- * *

93 eestanterrue V, ett osapewes M4 M4 M4
(12.5 t) tome *wf teme surf

M-34 ef4 M-4(stes) (Ft4) * ,

* * *

' 93 Deptsater!!? W. all soupeenes M4 4I 3 M 12
bene serf Dome serf M*H M-4 M-7(ties) (u 3) *

|

.

*

- !

~ -

i

DMAprit 41992

.

_ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - . _ _



o &*d W
APP U*

A P.B* PART 20 STANDARDS FOR PROTECTION AGAINST RADIATIONP
~

teste 3 Teste 2 Tente 3. *

ecceettenal weisen tf f neemt toiseses to
Cearentrettens Sewes,

f
'

Cat , 1 Col. 2 Ce1. 3 Ce1.1 Cel. 2
swimly

pet Aeeenge
lasestten (Wiettea

Ateste nedleaucitee Ctens Atl Aix W._ Air tsetee Caersateetten

tutt) (vCt) (vCl/et) (Attel) (d ttet) (dt/ey
es ,

F

93 anotmate!M W, s11 seapeunes 18 4 6t *3 31 4 - 21 4 Mae

tese esef - -Ft-30(2te!) --

. -

13 sestaat ur-239 W. att respewuse Pf*3 Pf *) M4 M9
Ltl well - 2f4 ff -4+ .

(2t *3)

93 meetmaten 260 y, ,g g ,,,,,,,,, gg,, , , , , g4 3,4 ,g,4 g,g
2

M*3 21*2 M-t st=30 11-4 12 494 tivtaatw!M W. 411 compovase
estest tece Ft*2 84*8 3L 20 * -

-
T PeCs

I M4 3f4 11 3 41-6 11-2 it 1
M Plateanw 233 W. ese av

31 4 M-3 31 4 - +
-Y, see fu

* * - =

2 34,, 21 4 21-2 01 12
M 9 6stentar-2M W. see be e surf Gene surf M*14 SE 8 SE4

(4t4) (af4) *

41 2 21-11 4 14 * -
2H -Y, see fu

6 M 91stantus 237 W. see #v II +4 3t+3 11 4 M-t Ma4 21 3
- -

T. see P.
- M*3 11 4 41 4

= * *g IN M4 71 3 38 12
M 91stentw2M W, see Pn

Deae surf 6eae surf 21-34 21-0 21 4
(ft*0) (11-2) -

* *
21 2 SE-12 21 34T see IH , -e

* * *

N tivteatesP!It k, see I"tv Std M-3 31- 12

tone svet Seae svet 21-14 ff-8 21 4
)( 11 4 ) ( 11 4.2

*
- - -

gg 2142
-

t , see 2 H,, .

heae svrt-

21-14 * -

(!!-2) *
-

- -

N tieteatw240 W, see fu 81 3 6t 3 M-12 *2M
6eae surf 6eme surf 2144 21 4 21 4

(Ltd) (2f 4) -
= *

Y, see tv - 21 2 7t42 -
2M

Seae sM * *ff 14( 21 2) -
-

* *

II"Ps 4t *1 31 1 If40 -
,

N Plutenio-241 W, see Deae svef Sene surf $f-13 1!4 11-5
(7(*1) (6f 3) - *

- =
gy st4 st40 *

-
Y, see tv taas surf - -

11 12(ue0) -
-

t

.

e

4

% we

Apr0 30,1992
20-97



. . . . _ . . = . . . . . . .. - . -

!

3g- g
y W '

APP B
PART20 STANDARDS FOR PROTECTION AGAINST RADIATION - App. B* -

w. .

esseettesel senses--
i.ie s - i.ie : -

teflames teleseet to -

>.

Casesntentlens asuers

tal.1 Ce1. 2 - Cat. 3 Cel. I tal. 2 %
tre) hunthly*

.
San =stion Inhetettea as enge

c e.onteette.as.els testen.cIlee taass atT au ea; air init,,so. M1) Mt) Mt/el) (aCth1) laCIAel) (eCt/st)
IMM Platenle#42 W. ese Ps et 1 7t4 M-12 A-= *

tone cert tons earf '
2M (It4) tit 2) St44 Me M4*

T. ese es re-2 - 7142. = =- - !

tone surf |
(21 2) M44* - * *

'

I"M Platanter243
W. ese 2M,#e . flee 48 4 !g.4M 5t-0

.M-e .M4t. ese , 4g,4 g g4 (
INM PlatantePee W ese ew St-1 f7t-3 .cf

3t 32 * *

to e
-

*
tone we ,

2M III'83 IUNI II44 E4 E4 '*

T. ese to M4 M-12- = = =

Sone surf
(st 2) M44* * * *

M Platanteurf41 W. see $ee at+3 M4 -M4 M4 M4 Me
T. ees Pe 4t+3 M4 M-9 * =-

H Platentete6 W. see I 34 , eter 3't+1 M4 et-207 - *
LLI emil

=
9 gy (44 +2) 08 4 4t4* * =

Y. see P. atet . M4 et-la= *

1M Ameetstaar237 ,,,33,,,,,,,, g,4 g4 g,4 4g4 gg g , g4 ,

E M amertstaur!M W, eli saweases et+4 M*3 M4 St-4 06 4 -*

team serf
(M4) 98-9= * * =

95 Americlar2M W. all saweenes afd II*4 91 4 M4 It4 - M-4 i
'iM emertetirite W. all seweenes M*3 M *3 38 4 48 4 M5 St-4 '

95 anecialert41 W e11 sowounes et4 48 3 3(42 * * =

tone wf to eef .
(ug) (M 2) stie M-e 31 4 *=

i M Ameristem Hao W. eli emwounes ti4 M3 - M42 = * * ,
tone serf tone esef . J.

~ . P
,

(ud) (u1) =~ 8t44 M-4 M4 !

M Aseetetet42 W. att - 46 4 stet et4 * 98 4 88 4 \
s tese eerf

-{. 1846(st+3)- * * *
.

fO M americtus-343 W ell eswounes M4 Ef4 M-12 = * -

| tese eart esse eerf
M44 M4 M4(ud) (u-2) =

g ;
t

St. esti esse sert -

'.'95 Amertetue fees y, ,y g gg ag4 g4' . . .

;
18 4 M4 32 4(Sted) - (7t4) *

*
eli 40-4el ' Asertstas444 W. all esmeeunes 3t4 M4 .M4 *

. 'Gene esef
M40(4tet) = * I*=

. .

95 Americtam-745 W. all : _ M +4 88 4 M4- M4 et-4 40 4 *

i

1

e

- )
. j+

*4 J

+

.1
a

-

.

% 9m M

.

Apft 30,1992 20=es

_z___-- . _ . - _ - _ _ _ _ . - - _ - - _ _ . . . ._ _ .



i

,

b M
w w I

^EP' *

APP. B* PART 20 ' STANDARDS FOR PROTECTION AGAINST RADIATION
* .

, tele 1 tale 2 1ste 3

l-
ettoettene) Weises ttrimeat teneases to

gasweetrettens se. ors j

tot.1 tel. 2 Cal. 3 Cal.1 Cat. 2 |
ensamly

|Dral
3 IsAe t et sea ._ esevege

nTstlen
i

au w et, inte c= meets.
an.eic a.ei.e.sitee stess

. M1) Ml) (eCt/al) Mt/s1) M t/el) Mt/el)
he .

I

M emmelstarttee W. att somounes 6t *4 ft4 et-6 St 1 * *
f |

st. estl '

St a4 St4- . -
16t *4)

M emnteteta4 w. e11 commeds M *4 11 4 44 4 If4 et*4 E3
I

'

M teles-334 W,ett eeupe mas It *4 Met H4 25 4 tid 21 4

* * *

N tstas 240 v.e11e e s Stel H1 M40
6eaeset team sort M43 M4 M-9(etd) (H4) =

21-6 ft-4
M Carlus-841 W,ett esseeeds 11 4 M*2 11 4 - .

toen serf
H-11 * -

telet) =*

M Cartme-142 w att tospewes M4e .,f M.4 .,f |
- - -

18 19
es . .e

4(43 71 7 75-4
(H4) (M-1) *

* * *

M CateF43 v. ett compowds !!4 Sid 44 12
Deas evet base eerf 2144 38-4 st-7

( 21 4 ) (21 4 ) =

- * *

M Ceturt&4 v.e11camewds it 0 it-2 H 12
teae eef 6ese surf N-34 at4 SI4N ( 31 4 ) ( 21 2 ) *

g = = *
3 H 12

H..e .cfJ( M Cateer ten u. att seweenes ?I 2
ne.e saf .

2144 21 4 !!4
(12*0) (U4) =

= * +

W tertertoe w,attcamewes 7t-3 6f-3 E42
6eae eerf team serf 2144 21 4 25 7

( 11 4 ) (11 4 ) *

* - *

St =1 Sb3 at42
M Cwrt es-Itf W, oil cesseenes 6+as act teme surf 2144 St-6 ti4

(It4) (11 4 ) =

= * *

M Ceturies w,ett camewes FI4 ft4 7t-13
o.

tone surf 4eas surf 4t48 M-9 M4A '

(4td) (M 3) -

71-4 71-3*esar

M CwrearP4f W, att taspewWs H +4 flee 71-4 =
I .,

tone surf
st4 * *

(M*4) =.

* *
41 2 N4 1(43 *

M Celes tSO w, all respewds tese ee-f bene oef
Ot45 tide 91-9

(H4) (H 4) *

tid M*3 H4 21 4 E4 M-4

97 ternelliertal 9. ett senseede
M*3 3t4 11 4 M4 4t-$ eta 4

97 Seetettart44 W. all compowds
* * *

54 4 41 3 2142 .
17 Sersetter tet w, all esapewnes bene set home esef M44 21 4 21 4

( 18 4 ) (M4) *

** *
if4 !!4 7140

97 te*taltetel W. e11 teseewds taas oorf tese osef St 12 N4 St4
(H+2) (4t*C) *

1

I,
I

5

.
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,esi. , ,.s,e t . . . . . -

Screetteast values E ffluent tonesses to
Cancentrattens Sewes

C.I. 3 Cat. I Ca1. 3 Cat.1 Cat. I
eest swety .

sepeetten t=*etet tea a.ormee
stamic tasteawllee Class 461 a. K__ ele tartee teacantratten
me (41) (41) (dt/al) (dt/al) (dttet) (ds/st)

97 terhet tur f50 v. all sweemmes 9t * 3 M*t 11 4 11 4 11 3*

teme osef
31-9(Ft+2) = *-=

t
98 Caltfecetam taa v. all essee mas escept

thue stvea for ? M *4 M *2 21 4 SE40 = *

St. salt
44-4 4!4(M*4) - - *

Het 21 7 et4tT, estees sas eyerestees . .*

95 Cattfe*etes-t44 W, see tf 4t*2 M4 41 4 11 n M-4 M4
T. see Cf - M4 41 4 UH ,

= =

96 Celt fecatisrt44 v. see I"C f SE *0 6t f St u - - *

Seae surf teae svet
Ft 13 21-7 21 4(21 4 ) (It4) -

tu M1 48 u 11 13T. see Cf = *-

M Callfecatus449 W, see I"C f M4 eli 21 12
team ovef Seas surf

.
*- =

II48 II*8 II4UI4) IM'33 *
764 15 2 4141t, see Cf - = *-

6eae swf
2144(u 2) - -- -

98 Cet tf orelsor tte w, see I''Cf 11 4 M-3 4E-12 * * *

$ Deasswf Gene seef
M44 M4 M4(flg) tit-3) -

E T, see I"C f M-2 M43 4(44 - *-

M Cattfeester11 W, see I"C f M4 4t4 2142 . = =

tone surf Seas surf
1144 2t4 2t4(H +C) ( 91 3 ) -

yu H2 48 Ut, see Cf = = =-

teme surf
2:44(11 4 ) - ---

IM'

M Califerstam-252 W, see Cf 21 4 21 4 M42 * * *

Sene surf Seas serf ,

M 34 71 4 7t4(H4) (4t 2) * ;yu M-2 II*H M44T, see Cf * --

\m 244M Callferster13 W, see Cf 21 4 21 4 M48 M 12 - -

tone seef *414 M-l -
P (4t4) . = -

244
'

Y see Cf - 21 4 75-10 H-12 = *j
W. see f"g'Cf M4 ff-F M 12 M44 M4 M4

| 18 Callfsealeertie
31 2 7142 2144 * -T see Cf -

| *
M-4 M-3M tiaststelser:50 W. all compeaaes 4t+4 M4 22 4 =

| taas surf
21 4 - *(M4) =-

M-4 M4* M ttantstates 211 W, all compsaaes 7t *3 Met 44 4 -

team surf
:

a|
2t4 * -tud) *-

;
' M tlastaisive-tu v. all : It*t 32 4 61 10 E 12 2E4 It4

e

k

*

* *

&

1

|
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. .

.

.i. i w. : i.se 3
? Gessettomat teles Ettlesat toneeses te -

temeestrettsas tenues |
Col.1 Col. I tel. 3 tel.1 tel. I
trei anothly -

Ismeetten tehntet tea esseuse, stants heeleaurHen Class ALI nu m Ale uutee Sunsenssetten
he . (pCl) (pCg) (gC1/el) (eCSAmt) (gCl41) (NCl#el) **

M tomteleternes W, ett : _t stot 34 et-g 3 31 . .

til emil

(M4) * * .= et4 et4

M tlastelelas 264 W. all - - Wet 9t f - W.11 . . .
,

esse esef tse esef
(3t4) ( 38 4 ) 3t43 - m.f N4- =

100 fevelernt if, all emosenes M4 M4 M4 at.13 et4 et4

140 femierns ti, all - Stel M4 eli M 11 M4 Me
100 fesetus 3H w,ett emmpasses Ne3 W4 et-e MM et4 er-4 - |

100 femalarMS t, all - __ Mer stet W4 at43 M-6 M4
= .~ =100 fosetern? W, et t - M4 st4 - 7543

esse esef esse surf L
M43 N? M4(e44) (at4) *

,

E
. M.3 i

8
~

,3 ,r4 .E .,wi a, le,,,rn, ., sii em,,,,,,o .

emme earf
M-M(sto)* = = =

,

341 anaestostes fte W, ett same**ds stel M4 M 18 = * *

tsar earf tame earf
(64 4 ) (3t4) M 33 GE4 SE4= >

l
esy state oestesmutten est listas-

seeee vita escay anse othee uma e

eteen antesten se esentoaseus fis- [

seen ene witA resteactlee half * i
life less tasa a esses luemeestemg* SE4 M7 M4 * =

,

!
Asy slagte eaglemuscites est Stated ;*

essee otta escer es euer than
eiphs estosten or _ _ _ - fis- 3

stem and with en.dteerstee. half- st- Moe M-u uo M-tuse m ne, u . .... .p
, . ie .seia u. est usied- .

eseos that escays by alphe estesten ?
'er speatempeus itseten, et any sis- -

tore fet ghtC4 ettner taus $stellty
of the easteatretten of est cente- u

.
engl.ies la Ste elstare $s met u4 m-u M-u a4 me !.e .... -

t
*

!
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e
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F00TICT(1:

(,_ l.a. a a. th.t ,_ , t . ., f e . t.a t. . _ t.sh. 1 _t.o.f la,4. . ,_. .f ...em.

esteene1.
,

21mese resteaucitees save rettelegical half-liees of less thea 2 eeves. The totel effecites este eeviveleat
recolees ev tag eseretteas ettn these resteaucitees eight latisee a sigattttent contestution free esteems) esse-e
evee. ine DA: esives for all teeteauc) tees, other then these oestpastes Class *&seseestoa.* ere meses esee tne
comettice ef fective eene eentealeet sue to the tatste of the easteaucitee late tmo sedy one es aC1 tecisme Detes-
tietly sigatf 6 cent centettettens to esse envivelent fees esteemet espessees. The incensee any Estttsee 112
s,Ci/el fee the Insted DAC to accewat fee sne sessmeesten esse prospectteely, but shevte use tasteteunt menttertog
eef tces er othee resistion meesveleg lastemats that meeson esteenal esposves to eseenstrete eespitence with
the tietts. (See 6 20.1203. )
f ee soluele eletwees of U-239, e2M, sas U 235 to etc. thselcal testetty eey be tae llettlag f actee (see

a semove we=eIf the percent ty wetp%t (eaescemeat) of >225 to est greatee then 5. the teacenteellen ecles fee6 20.12 cme)).
a se D.2 etitten.s maim we c.et fee say eaencement the preewet of

sne seece,e concentratten ons ties of naesere evrea,c estee of sie somee.e ae-move ow.=een snati eet acne sto (sa) ect-herei.
w,en sa is sne spectf tc actietty of the wente tan ies. ihe seertf ts actletty ver metml mate is 6.723-2*

cueses we gree s. ine enctf tc actietty fee eue, etesmo of e-238. 7226. ens tr234. of met namen, enait ee:

5A = 3.6t-2 certes / gree o eseptetes

sA e ($ e e 0.38 (eneteseseat) * 9.00H (eaetcomentP) 14 eartcoment g 8.72

wnen earschaeat to the percestese or weig%t of tr235, empeones es puent.

scil:
1. If the teentity of each testeavcitee la e statum se ta wa but the teacenteetten of one se este of t.he

easieaucliers la the statues is not taeva, the DAC for the statem shell be the oest testrictlee D4C of esy
teeienecitee to the sistm

2. If the teeattty of eact escisanctise ta the sietwee is met tasma, but it 16 anown that certete emetasescitees
specif tes la this appeneva ere ces peneat in see sistves, the sahstettea All, DA! and ef floent ens eewege
concentrations fee the eistvee see tac 1, west est es spectflee la tats ascenota fee say ensteaucites that is
not saeva to be essent f ree tne statvee, e*

g Teale 1 1stle 2 feele 3
Sccesttenet tatues Efflemat heteeses legg

Concentrattene Sosseea

Col. 3 Col. 2 Col. 3 Cel.1 Cel. 2
Deal Otsethly
lagesttaa e laheletica Asersee
Asl Ad f,A;; Ate Wetee Centeateetten

testeaucitee (vC t ) (utt ) (utt/al) CwCl/el) (act/al) (att/al)

If it is namen inst Ac422-0 and Co-250-w see
set present - It-4 St 13 * * *

IIf, to esetttom, it la haeva that Ac-227-w T.
* = * Ifr 229-w.V. in 230-W 1> 232-w,Y, to 233-w.t.

hp 23bw, tr239 w, Prico-w, pr242-w, As-243-w, (
As-242e-w, ee 243-w. Co 245-w. Co 24Pw, Co-24bw,

, Co Ist-w, 8s-24bv. Cf 249-w, end (f 253-w /21 3 31 12 * * *
I see met present *

If, le sesition, it is tasun that so-346 w,
le44bv. &#-let-9,w, Go-li2-0,w. Th*229-W,T.
In 230-T, U-232-T. t>23FT. 72M*V. U 23$-T.

* D 2M-Y, W-234-7, hp-236-w, tv 236-w.T.
Pr238-w,Y, Pr239-Y. Pr240 Y Pr242-Y.
Pr244-w,T, Ce44Fw, Co-244-w, Cf*248-W.

Cf 249 v. Cf 250 W.T. Cfi,ll Y, Cf tSt-w.T. ?!-2 31 11 * * *
and Cf-2$e-W.T are set p* seat *

,

If, la eseittoa. it is taeva that PD 230-D.
S t-210=-W. Pe-210-0,w. Re !!bv. Re 225-w. #
te 22Pw Ac 225-0,W,Y In-22bw,1, p 230-3,W.T.
W 232 2,w. Pr 243-w, Co-280-w. Co 242-w.
Cblag y (s 254-w, f e fibw. ene sne-258-w

- 7td 3tq0 * . .
em set penent

's
,

! - .

t
i

I

.

.
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|
|
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*
y

tette 3 1ehle 2 TeHe 3
^/ f:coatsenet welues Ef fleent teleases to

'

Cassenteettens Sevees

*

Col. 3 Cal, 2 Cat, 3 to),1 Cat, 2
thatMy |Oret

3 siten Innslettea _ Assegge
!*"-

AL Aii og &le tester Consentrettaa.

(att/s))tytt) tytt) EWtt/al) (utt/ol) (ett/el) s
.todtenacitee

I

3f, en eastteen, it to 6aewn that St=3pf,
.

IIl*44 T , f e-60-0, Se-to-T, te-93-0,
|Co-Ith-0 Ce-11F0, le*13PD.w. to-138-0.

tr376 w, af 37en'0,v, eit.3s2 0,w, 8t 23ee-0,
Re*224-w, Re 220-W Ac* 22FD w,T Pe 230-w,Y,
U 2 3F0,w, 0 2M 0,w, U 23F0,W >2M-0,v,

-

W 2M 0,w, Pr24PT, Da 249-w, (f 2$py,1, . . . j
73 0 g-g.and 1s 26Pu are met present i

If it is known that Ac*222-0,W,T Te!!9-w,T, (
|1>23bw T. Pe-25Pw,T, to 244-w, and M 34 = =

* *
Co-2bO-w see met peesent * |

If, la oesttlen, it is taewn that Se-14bw,
klat-D,w, W112-0, Ter229-w,1, in-230 w,1,
U-23FT IP233-1, e2M-T, t*23PT, D 2M-T, ,

D 236-T, D-net *T, IIP-!M-w, ep 28bw, tell6-w,T, !
Pr 2M w.1, Pr239-w,T, Pr24bw,T , Pr24Fw,1,

|Pr244 w,T es 24Pw, er-242e-w, &*-24) b, * , .

Co-24Fw, to 244-w, Co 24Fw, Co 24&w, i

Co-24bw, te 24bw, (f 249-w,T, (f *260 w,T. ,

(f 2Sbw 1, Cf 2nPt.T. ens (farbo w,T 11-13 * =
- a -

are met present

If, la eseltten, it ts taewn that Se-14bw,
tv 152-W. PD 2160, 56 210e-w, Pe 2100,W.
to 22bw, te 22Pw, to-22em, at-22PC.w.T.gg 1b 22bw,T, D 230-0,w,T, IF23FC.w. W-het*t,h

|( Pr24bw, to-foo-w, Co fat h, (f 249-w.t.
Es 2H-w, fo 2Shu, mas end 264-w see est

- - - 11a12 * *

present .

If, la oestilen it to tsewn that fe-60,
Se*to, te 133m, co 113, lo-115,1-129,
Co 1M, Se 185, So-342, be 348, tie-112,
pr 104 f orpentc), It 210m, to 223, ae 224,
to-225 Ac-225,1>228, le2M, D 233, IP2M,
D-236, D 236, >238. U-met Co 242, (f 248, 15-6 12-5-- * .-to 2H, f e til, enc ste-268 are met present

,

k** e

/
If e stetwee of teelenuritees constats of wreate and its sevghters to oce dust (10 en aut40 partide ~#3.
etstriedten esswees) pf tee to thmettel steeretten of the scentus free the efe, the fallswtag celess egy be6t 11 wtt of gross alene actietty few wrentw238, sesele234, taert e 2N,
woes for the OAC of the stalves:and reste 226 per ellliitter of att; M-11 esti of meteral wrontes per ellllitter of stri er el entferrass of

,

maturet orantes per tests seter of air.
a

If the identity end tencontratten of eeth redienutiles la e statsee met hsWWE, the tiettleg eatens eheWId be
j

setermine, fet eact fedienucttee in tae eletsre, the rette betwee tem concenteetten I4.

peesent la the statvee one the seacentratten etnervise estanitsted to appeasta 5 for the spectfle restemetudeeetteed as follows:
the om of such rettes for all of the postenutttees la the statsre any est esseed *3*

,

emen not in a alsters,

(i.e., " unity"), e
'

!
if ~uses a, a, c ,eesent 4. e. ace treu.ns c., c,, - c , - u =c ;t. ie.

es.uce.ie we are w,, w,, - w , res,enseev, shea the co-e.treue s oh.ii e nettee se taet =
,

t !

f ellentag rotettenship estats:

-
c e, e

e t
i1ex , - g; - si:;

,

m

9

e

!
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APesox c to tI 20.1001-20.2401 APetNoix c to 5120.1001-20.24c1 f
C> JAM 7f71ES 8 OF LICENSED MA7smtAL Quae <7771ES Or LJCEN&to MATtRiat (REoumwG LAsEuwG-Contnued REOutRwG LASEDNG=Contmued .

APPE NDix C 70 || 20.1001-20.2401 gy p% egainormes,se
QUANTT7tES 8 OF L.lCENSED MA7ER4AL
Rtcomwo LASEUNG

rar-r47 1A00 Searmmae 10Zec42 100 &rernm40 01
Renowcsuse O*""V 2rc43 1A00 Swarmm81 500W 2re45 10 Searmm42 1002rt4Dm 100 Yvesmeem 1A00

8'Yro9em 3 1.000 2rr48 1A00 Ytrnam46 100beyws? 1.000 2rc 7tm 1A00 Ytrum47 100BeYmm t 0 1 Zec 72 100 Yiwam44 30
Ca* Dom 11 1.000 Galwm45 1A00 Ystam40m 1A00Commid 1A00 Gesam " 100 Ytmum 90 10
Fasorme 14 1.000 Gaimm47 1ACO Ytrum01m 1A00Euthm22 10 Galwmaa 1A00 vernmet 10Sockm24 100 Genum.70 1A00 Yartm82 100
Merweeft 100 Gaham?2 100 Yurtm43 100Aameww26 to Gennm73 1A00 Yuram44 gADO
5mcor>31 _ 1.000 C- n -.m " 1A00 Yarmam45 1A00
Secom32 1 Ge N msm47 1.000 2rooram46 100
Presonorus.32 10 C un" 10 Zamormmet 10
Preacmorus 33 100 C- T-r ?! 1A00 2roormande tic
S Aa35 100 Germernm71 1A00 Zroormant3 1
Crearme 34 10 Gennman?S 1A00 Zroonaan45 10Ompme-38 1A00 Gemumm77 1.000 2roona*47 100
Derme-39 1 A00 Gemema*78 1.000 Netam44 1A00
Ar0m30 1.000 Armenc49 1A00 " _- N ges enW6 1A00
ArgoM1 1A00 Ame'w 70 1.000 8entam40 (122 feet 1A00
Poteneem 40 100 Araruc 71 100 tenernam80 100
Potessam42 1.000 Armerw-72 100 tentamtam 10
Potaesw wd3 1.000 Armeduc 73 100 9eokamed 1
Poiseevn 44 1.000 Armerwc-74 100 8enta m 45m 100
Poiseenan45 1.000 Artenc 76 100 W_ "

100
Cascam41 100 Arteme.77 100 "" 100

<> Celtam 45 100 Armeruc 78 1A00 00nhnm47 1.R10
j Calourm47 100 Seemm70 1A00 -^ "

1A00
:y &comhan43 1A00 Seemsm?'t= 1.000 C,- . " 500
g Ecemkmeem 100 Esenam73 100 44WWiearmem43re 100
6 &comsum-ed 100 Eesomm?S 100 adedytmeerments to O
R &cemkane 10 Seennamts 100 adertuserassee 100 A'" (d ""* Esemkm47 100 Seonnan4 tm 1.000 Mosynesemm101 1A00 -

Scenenan48 100 &owrum41 1A00 T ^; - **= 1A00 \
| Ecormhm49 1.000 Seerean43 1200 Tedvemmt3 1A00
e lassm44 1 Stomr*7am 1A00 T.J. ^_ - - - 1A00

Tesamm45 1A00 Sromr*74 1A00 Tecreekmed 1A00
1 Vanesum47 1.000 Stomr*75 1A00 T.C;2 - ": 1A00

Venedwm 44 100 Bromr*76 100 Technstam46 100
| Venaewendt 1.000 Brcreano-77 1A00 Techrwenam 87:n 100
i Ortmum48_ , 1.000 Stomre40m 1A00 TeWeehan=87 1A00

Orommm 49 1A00 Broenne40 1A00 * TA ^rr 10
Oromam81 -. 1.000 Stomne42 100 T-__.- 1A00

t Men 0enese51. 1A00 tromre43 1.000 Technstnmes 100
MeNemme>52n. 1A00 Bromew44 1A00 Technetunt01 1A00 ,

Mogenese42 100 e p ?4 1Acc Tearistum104 1A004

Magenese43 1A00 0(rypton.76 1A00 Nthennm44 1A00*
Mege we+54 100 pasion?7 1A00 Ntmonkms7 1A00 .

Mengenses S4 1.000 *.rypton.79 1A00 NIhenkm 103 SCO !

Dor *12 100 Erypton41 1A00 Niherihan105 lAl2
rem b5 100 Erypton43* 1A00 Ashemu m100 1

Wer*68 10 Erypton45m 1A00 Rhoenandern 1A00
Don 40 1 Erypep48 1A00 Rheinunce . 100
Caben 15 100 etypton47 1A00 Rhoshan 100 100 :
Catsen 54 10 Erypton."S 1A00 Rreshm101m 1A00

s C W 457 100 R.mduw?S 1500 Rhoensa.101 la
Cecen 50m 1.000 Sham 41er 1A00 Rnoshru=102m 10 |

Cecen-le 100 R.a ouwei. SACO Rnas6m 102 - 10
1

Cabeli40m 1.000 R.mciwr>42m 1A00 Rhodum103ra 1A00 i
'

~
Ceben40 t R ammat43 100 Rnoew ntos 100
Caten41 1A00 M h =m64 100 Mresenm100m 1A00
Caten42m 1A00 Ntammes - 100 Rhoen m 107 1A00
8ecostS6 100 R.ameurm47 100 Peassun100 100
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Appendix E to Ii 20.tect-20.24c1 Appendix F to il 28.2001-30.2401- person transporting the ween to the land

|Roserved) Requiremente for law-level-Waste disposal facihty.The enensfest mueralso
Transfer for Disposal at land Disposal in&cate es completely as practicable: e

1

Facilities and Manlleste phyelcal description of the weste, the volums.
radionectede identity and quantity, the total4

**
, o g I. Manifest c. rodeoectivity, and the pnncipal chemicali e

g The shipment manifest shall contain the u form. The soli &fication agent taust be
.

'

E pome, eddress. and telephone number c=f the $ opecified. Weste containmg snore then 0.11L
person generating the weste.The manifest cheletmg egems by weight must be identifred

*** --
shall also include the name, address. and and the weight percentage of the cheleting'

telephone number or the name end EPA agent estimated. Westes classifeed se Cass
heterdous weste 6dentification number of the A. Deas IL or Dess C in i et As of this

20-107 APet 30,1992
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App. F* [gPART 20. STANDARDS FOR PROTECTION AGAINST RADIATION

chapin must be clearly identified as such in 2. prepare e new manifest to reflect D.The land disposal facility operator sha,e
the memfest The totalquantity of the consolidated shipments: the new manifest 1. Acknowledge receipt of the weste withia
redinnuclides H. "C. "Tc. and '"I must be shall serve as a heting or index for the 1 week of recetpt by returning a signed copye

shown.The mantlest required by this detailed generator manifests. Copies of the of the mentfest or equivalent documentation
parenreph may be shipping papers used to generator manifests shall be e part of the new to the shipper.The ehtpper to be notified to
meet Department of Trensportetton or manifest.The weste collector may prepare e e, the licensee who last possessed the westeo
F.nvironmental Protection Agency regulations g new mentfest without ettsching the generator g and transferred the weste to the operator.
or requirements of the receiver. provaded eli g manifests. provided the new manifest The returned copy of the manifest or
the required informetion is included Copics a contems for each package the information E equivalent documentstion shallIndieste any
of menilests required by this section may be ,, specified in section I of this appendix. The disempancies between materials listed on the
legible carbon cop 6es or legible photocopies. * collector heensee shall certify that nothing manllest and meterials received,

has been done to the weste that would -

11 Cerfihcohon invahdete the generetor's certificalion:
The weste generator shallinclude in the 3. Forward a copy of the new manifest to f-

ehipment manifest e certification that the the lend disposal facility operstor at the time R
2. Mainteln mples of all completed

transported meterials are properly classified. of shipment:
manifests or equivalent documentation

described. packaged. marked. and labeled 4 include the new manifest with the .n
shipment to the disposal site: g until the license is terminated; andand are in proper condition for transportation

- taccording to the applicable regulations of the
Department of Transportation and the .,,, L
Commission. An authorized representstive of $>5 Retsin a copy of the mantfest and
the weste generator shall sign and date the documentation of acknowledgment of receipt -

**" 'l g se the record of transler of bcensed meserial 3. Notify the shipper fl.e., the generstor, the

//1. Controland TmcAing G es required by parts 30. 40 and 70 of this collector, or processor) and the Administrate

A. Any genereting licensee who trensfers g duiptn and wtnin infmmation from of t'ne nearest Commission Regional Office
,. rnnatm anifest until the license listed in oppendia D to this part when any

radioacteve waste to a lend disposal facility
es in minated. a nd eMpment or part of a shipment has not

or a licensed weste collector shall comph L arrived within 60 days after the advsace
k with the requirements in peregraphs A.1 manifest was received.
y throuah 6 of this section. Any genereting E. Any shipment or part of a ehlpment forg bcensee who transfers weste to e licensed 6 for en) shipments or any part of e

wesie processor who treets or repackages shipn ent for which acknowledgment of which ocknowledgment is not received'
n se Mmes ed foe in We section must:E weste shall comply with the requirements of receipt is not receiveu 4.. L. Gmes set

1. Be investigated by the ehlpper if the
paragraphs A 4 through 6 of this section. A forth m this section, conduct en investigation [ ehlpper has not received notmcation or
licensee shall: in accordance with section 111. E of this E receipt within 20 days after transien and

1. Prepere ett westes so that tt.e wesie is appendix.
2. De traced and reported.The lavestigetton [cleesilied eccording to I 61.55 of this chapter C. Any licensed weste processor who

and meets the weste characteristics treats or repackages wastes shall: shallinclude tracing the shipment and filing e ,--a

requirements in I 61.56 of this chopter; 1. Acknowledge receipt of the waste from report with the nearest Commission Regional

2 I obel each pochege of weste to identify the generetor within 1 week of receipt by Office lieled in appendix D to this part. Each

whether it is Cass A weste. Class B wesie, or returning a signed copy of the snanifest or licensee who conducts e trace investigation
shall file a written report with the

Class C weste in accordance with i 61.55 of equivalent documentstion;
this chapter; 2. Prepare a new mantlest that meets the appropnate NRC Regional Office within 2

wnks of completion of the investigation.
3. Conduct a quality control program to g requirements of sections I and !! of this

ensure compliance with Il 6155 and 61.56 of g appendix. Preparation of the new manifest
' -

this chepter: the program must include e, reflects that the processor is responsible for
management evolustion of audits; c the waste;

""
4. Prepare shipping manifests to meet the 3. Prepare all wastes so that the weste is

E classified sceording to I 61.55 of this chapterrequirements of sections I and II of this
appendia; and meets the weste characteristics

5 Forwerd a copy of the manifest to the requirements in i 61.56 of this chspier:
intended recipient, et the time of shipment, or 4. Label each package of waste to identify
deliver to a collector at the time the weste is whether it is Osse A weste.Osas B weste or
collected obtaining ocknowledgment of Cass C waste, in accordance with Il 61.55
receipt in the form of a si r.ed copy of the and 61.57 of this chapter:F
manifest or equivalent documentetion from 5. Conduct a quehty control protrem to
the collector; ensure compliance with { { 61.55 and 61.56 of

6 include one copy of the manifest with the this chapter.The program shallinclude
shipment: menetement evaluetion of sedits:

7. Reteen e copy of the manifest and 6 Forward a copy of the new manifest to
documentation of acknowledgment of receipt the disposal site operator or weste collector
as the record of transfer of beensed material at the time of shipment. or deliver to e
es required by parts 30. 40. and 70 of this collector et the time lhe waste is collected.
chapter; and obtenning ocknowledgment of receipt in the

form of a sl ned copy of the manifest or6 For any shipments or any part of a F
shipment for which acknowledgment of equivalent documentation by the collector.
receipt has not been received within the 7. Include the new manifest with the
times set forth in this section. conduct an shipment:
6nvestigetton in accordance with paragraph E 6. Retain copies of original mentfests and
of this appendix. new mentfesta and documentation of

B Any weste collector licensee who acknowledgment of reertpt as the record of
handles only prepockaged weste shall: transfer of licensed material required by

1 Acknowledge recetpt of the weste from perte 30. 40 and 70 of this chapter; and -- -.

the Fenerator within 1 week of receipt by 9 For any shipment or part of a shipment j

returning a signed copy of the menilest or for which acknowledgment is not received
equivalent documentstson; within the times set forth in this section,

conduct en envestigetton in accordance with
sect 6on Ill. E of this appendia.

Dar=*mber 31 1992 20-108 |
__ ___ . _ _ __ __. . _. . _ .
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UNITE'D STATES NUCLE'AR REGULATORY COMMISSION ,

-
RULES and REGULATIONS

,

8 TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS - ENERGY
i

- - ,

21.1 21.3(a)

PART -

'

REPORTING OF DEFECTS AND NONCOMPLIANCE .

OsmAl. PDOelsIoss safety hs.zards or (b) that the fac!1 tty, and failures to comply under this part :
. a ti ity, or basic component supplied and the responsibility of individual'

2t l' Pu ** ; to such facility or activity contains de. directors and responsible officers of
'fects, which could create a substantial such licensees to report defects under21.2 h

'I21.3 Dettntuons. ~ safety hazard, to immediately notify section 200 of the Energy Reorganization
21.4 Interpretations. the Commission of such failure to Act of 1W4'a22.5 Communicauens. comply or such defect, unless he has. (c) For persons licensed to operate a .,21.6 Postins requirementa.

21.1 Exemotions. 7 actual knowledge that the Commission nuclear Power plant under part 50 of this
an.s Inro,mstton coueetion ree.arements: has been adequately informed of such chapter, evaluation of potential defects

OM B e rprovat. defect or failure to comply. and appropriate reporting of defects
-

neAraw
~ under il 50J2. 5033 or i 73.71 of this -l 21.2 Scope. the ter satisfies each person's28.21 Not4 canon of failure no mmply or (a)The regulations in this part apply. era untion. notification.and reportingnistenct of a defect and its evaluation' except as specifically provided obligation to report defects under this

otherwise in parts 31. 34. 35. 39. 40. 00. Part and the responsibility of individual
* * * * ~" '

21.31 Procurement documents. 61. 70. or part 72 of this chapter, to each directors and responsible officers of
individual, partnership, corporation. or such licensees to report defects under1psrscTrons. Recmans
other entity licensed pursuant to the section 206 of the Energy Reorganizationg ,g y trgulations in this chapter to possess, Act of Int.t.51 andinspectionofretwdt
use or transfer within the United States -

E"NCm" eource material, byproduct material. 8 (d) Nothing in these regulations*

ishould be deemed to preclude either an
E. Individual. a manufacturer, or a supplier '21.s t ratture to noury. special nuclear material, and/or spent '

f.21.at resminstpenatnet fuel and high level radioactive weste, or
to construct. manufacture, possess, own. 3 of a commercialgradellem(see
operate or transfer within the United i 21.3(a-1)) not subject to the,

States, any production or utilization regulations in this part from reporting to ,

!scility or independent spent fuel the Commission. a known or suspected r_

> Authentiy: Sec. tr.t. r.e St.t. o<s. as storage installation (ISf31) or monitored delect or failure to comply and, as
*

retrievable storage installation (htRS); authorized by law, the identity ofamended, sec. 234. as stat. 444. es amendeda

a ter tis.c rrot. 22a21: sees. 20t es . mended,

% son. es sui.1:4z. .: . mended tres 14: ti.s.c.
and to each director and responsible anyone so reporting will be withheld
officer of such a licensee,The from disclosure. NRC regional offices i

'

= ss41,ss4st ,

E section 2t2 siso tasued under sees.us- regulations in this part apply also to and headquarters will accept collect
t se met 2232. 22W42 eoch individual, corporation, telephone calls from individuals who

D fgy-
partnership or other entity doing wish to speak to NRC representatives

L _ business within the United States, and - concerning nuclear safety-related

S each director and responsible officer of problems.The location and telephone
E such organtration, that constructs a numbers of the five regions (answered

E production or utilization facilitylicensed - during regular working hours), are listed

g for manufacture, construction.or in appendix D to part 20 of this chapter.

operation pursuant to part 50 of this he telephone number of the NRC_,

chapter, en ISFSI for the storage of spent Operations Center (answered 24 hours aOEMEaAL PaovtstoMS

NI*I I"'P'* *- fuellicensed pursuant to part 72 of this day-including holidays)is (301) D51-
The regulations in this part estab- chapter, a MRS for the storage of opent 0550.

~

Itah procedures and requirements for fuel or high level radioactive waste '

implementation of section 206 of the pursuant to part 72 of this chapter or a 8 21.3 Definitions.
Energy Reorganization Act of :19"l4. Be logi "p sit r7 or the disPo8alof is used in this partf
That section requires any individual min c e wes e under part taMt) * Baste component." when ap.
(1 rector or responsible officer of a 60 of this chapter, or supplies bes,e plied to nuclear power reactors meanst

- firm mnstructing, owning, operating components for a facility or activity a plant structure, system, cornponent
cr suaplying the components of any licensed. other than for export. under or part thereof necessary to assure (1) >

". facill*v or activity which is liceitself or parts 30,40,50,60. 61. 70.71, or part 72 of e the integrity of the reactor coolant
~

oc otherwise regulated pursusLnt to the this chapter- A pressure boundary. (11) the capability
I Atomic Energy Act of 1954, as amena. (b) For persons licensed to construct a e to shut down the reactor and matntain
* ed, or the Energy Reorganization Act facility under a construction permit E lt in a safe shutdown condition. or.f till

of 1974 who obtains information rea- issued under i 50.23 of this chapter. 4 the capability to prevent or mitigate
sonably indicating: (a) That the facill. evaluation of potential defects and the consequences of accidents which
ty. activity or basic component sup. failures to comply and reporting of could result in potential offsite expo- ,

plied to such f acility or activity f alls to defects and failures to comply under sures compa.rable to those referred to
comply with the Atomic Energy Act of
1954, as amended, or any applicable i Sn.55(e) of this chapter estisfies each in i 100.11 of this chapter,

i2)" Basic component"' when appited
rule, regulation order, or license of person's evaluation, notification, and ' to other f acilities ssnd when applied to
the Commission relating to substantial reporting obligation to report defects

~. .m
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PART 21 REPORTING OF DEFECTS AND NONCOMPLIANCE 2We)
1 .

Other acurities 11oensed pursuant to
Mrts 30, 40. 50, 60. 61. 70. 71, or 72 of (2) The installation, use, or oper. (m) " Substantial safety hazard"means
its chapter, means a component, ation of a basic component e@*E a loss of safety function to the extent

,tructure, rystem, or part theroof that a defect as defined in paragraph (dX1)
that there is a me}or reduction in the

~

a,
- ts diredly procured by the Hoensee of of this secuon; or otection provided t bl E

degree of[safetI for any a fadlity or acurity subject to the ng. (3) A deviation in a portion of a is. health an
g ac @cersed.othu (facilt'y 8fL utstions in this part and in which a c!Ilty subject to the construction

n for esport.- defect (see 121.3(d)) or fa. Dure to pennit or rnanufacturing lleensing re.
comply with any appucable regulat. ton qutrements of Part 50 of this chapter Pursuant to Parts 30. 40,50. e4 61~

70.y1.or y2 of this chapter.'In this chapter order, or licenae issued. provided the deviation could, on the e
by the CommNsion could create a sub. basis of an evaluation, create a sub. I

-stantial safety hazard (mee i 21.3(k)). stantial safety hazard and the portion *

of the iacility containing the deviation

n offered to the purchaser for
- (3) ln all cases. bosic componen* , ; g) ;.Sup' plying ~E or "supplice" sneans
includes safety related design, analysts. : contractually responsible for a bacle
inspection, testing fabrication. component used or to be used in a fa.a

replacement parta. or consulting E (O A condition or circumstance in. cility or activity which is subject to
E services that are associated with the volving a basic component that could the regulations En this part.a

'

g component hardware whether these contribute to the exceeding of a safety
~

lservices are perfonned by the Umit. as defined in the technical sped.
.

L. compooent supplier or others. fications of a license for operation - j

1., issued pursuant to Part 50 of this 5 2tA Interpretations.
(4) A commercielgrede item is not a *N$edauon" means a departure heeg as specmcany authodzed by

-

past of a bealc cocyonent untu after from the technical requirements in. ; Commission in wdung, no inter.

dedicatba (sw (21.3(o4)k . cluded in a procurement document pretsuon of h meantnr of the regu.

(a-1)'Commerdal grade item" means (see i 31.3(D). at lations in this part by any offlocr or
as item that is (1) not subject to design (f) " Director" means an individual. [ ernpkm M W Cornmfubn other
or specification requirements that are appointed or elected amneding to law, , than a written interpretauon by the

,

!

' ""'' I*malque to facilities or actidtles tiansed whr. As authorised to snanage and
g ,

pursuant lo Parts 30. 40,30. 00L6t.yo, yt. or dirth the affairs of a corporauon.
0{; y2 of this chapter and(2) used to- partnerahlp or other entity. In the -

case of an individual proprietorship.
$ applications other than fac!!!!!as or
e

director" means the individualactMties licensed pursuant to Parts 30. _ i21.s communications.

| M $0.00.61.70,y1. pry 2 of this chapter
- F.xcept where otherwise specified in

and(3) to be ordered from the (g) Discovery means the completion of this part, all written mmmunications
inanufac.turer/su er on the basis of the documentation first identifying the and reports concerning the regulations
pecfficanone set orth in the existence of a deviation or failure to E in this part must be addrenad to the
manufschter's published product comply potentially associated with a k Document Control Desk. U.S. Nuclear

Ldacription(for example a catalogl substantial safety hazard within the g Regulatory Commission. Washington.
DC 20sss.in the case of a licensee. aevaluation procedures discussed la g

E I 21.21. (a). copy must also be sent to the
2 (b) "M"= Won" means the Nucle. appropriate Regional Administrator at
E ar Regulatory Commtuton or its duly the address specified in appendix D to
L authorized representadvea. (h) Eroluotion means the process of part 20 of this chapter.*

~ determining whether a particular _

#
. deviation could cnete a substantial _

,''d
* hazard or determining whether a failure i 11.4 Pesung m resnents.a

I saanufacture, fabrication placement. fu (a) Each individual, partnership, cor-p 8t
tan ,afeY h

erection. installation. modification. portuon or other enuty subject to the
inspection or testing of a facility or 0) M, on eneans &e telephonic regulations in this part, ahan post cur.

E activity which la subject to the ;;; e mmunication to the RC Operations rent copies of the fonowing documents
Center or written transmittal of in a conspleuous poaluon on any prem-* regulations in this part and consulting g infonnadon to 6e EC Domunant* laes. within the United States whereservices related to the facility or setivity

.e. Control Desk. the acuvities aubject to this part arethat are safety related.
3 (11 Operating or operation means the conducted (1) the regulations in this

- operation of a facility or the conduct of part (2) Section 206 of the Enerry Re.
e licensed activity which is subject to - organissuon Act of 1974, and (3) pro-

O the reguluions in thl part and eedures adopted pursuant to the regu.
to-1) "Dedicauon" of a commercial consulting services related to operations : lauona in this part.,

g mde item cours sher reedpt when that are safety related.
- I this part or the pia,-h adopted

(b) If posting of the regulations laK
that item is designated for use as aa

; basic component. pursuant to the regula11ons in this

L (11 " Procurement document" means part is not pracucable. the lleenace or
a contract that defines the require- firm subject to the regulations 16 this
ments which fac111 ties or basic compo. part may. In addtuon to posting sec-~

(d)" Defect" means- nenta must meet in order to be consid- tion 206. post a nottee which desertbes
- (1) A deviation (see i 21.3(c)) in a cred neceptable by the purchaser. the regulations / procedures. including ,~

'

I baa2e component delivered to.a pur. (11 " Responsible officer" means the the name of the individual to whom
E chaser for use in a f acility or an activi. prealdent. vtce-president or other indi- reporta may be made, and states where
F ty subject to the regulauons in this vidual in the organization of a corpo- they may be examined.

part if. on the baals of an evaluation ration, partnerahlp. or other entity (c)The effective date of this section - - ;

(see i 21.3(g)). the deviation m uld who is vested with executive authority has been deferred untti January 6 !

create a substantial sa'ety hazard; or over activities subject to this part. 1978.
L-.

i

April 30,1992 21-2 I
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2D PART 2i e REPORTING OF DEFECTS AND NONCOMPLI ANCE 21.21(d)
.

I 21.7 Es e m ptieaa. (3) Ensure that a duettor or has been received should be made by
*Ihe Commission may, upon app!!ca- responsible officer subject to the callmg the NRC Operations Center.This

; tion of a.ny interested person or upon regulations of this par' is informed as paragraph does not apply to interun
its own inttlative, grant such exemp. soon as practicable, a nd,in all cases, reports descnbed in ( 2L21(a)(2). I

-

{ tions from the requirements of the within the 5 workP.g days after (ti) Written notification to the NRC at |
'

rtrulations in this part sa it deter- completion of me evaluation described the address specifiedin i 21.5 within 30
* mines are authortsed by law and will in i 21.21(a)(1) or i 21.21(a)(2)if the days following receipt of information by

not endanger life or property or the construction or operation of a f acility or the director or responalble corporate
comrnon defense and security and are activity, or a basic component supplied officer under paragraph (e)(3) of this
otherwise in the public bterest. for such facility or activity- section, on the identification of a defect

[i) Fails to comply with the Atomic or a failure to comply.

[ Sup. Energy Act of 1954, as amended. or any
'pP cable rule. regulation. order. or til The wdtten report required bybIpliers of commer.:tal grade items are

exempt frorn the provistons of this license of the Commission relating to a this paragraph shall include, but need*
not be limited to, the fonowing infor-

E part to the catent that they supply substantial safety hatard. or
mation, to the extent known-

commercial trade items. (ii) Contains a defect. (D Name and address of the individu,a

(b)If the deviation or failure to
*

al or indinduals informing the Com-
comply is discovered by a supplier of

*1**I "- I

basic Components, or services (!!) Identifleation of the facility, the i

if u h uon h asaociated with basic components and activity, or the baste component sup-
'

ogg app,,,,g,
the supplier determines that it does not plied for such facility or such activity' (a) The Nuclear Regulatory have the cepability to perform the within the United States which fans toCommission has submitted the evaluation to determine !! a defect comply or contains a defect.. informa tion coilsdion tsquirements exists, then the supplier must inform the (111) Identification of the firm con-contained in this part to the Office of
Purchasers or affected licensees within structing the Iacility or supplying the

Management and Budget (OMB) for ive w rking days of this determination beste component which fans to comply
1 apprm1 as by the Paperwo& so that the purchasers or affected or contains a defect.

Reduction Act of 1953 [44 U.S.C. 3501 et licensees snay evaluate the deviation or (iv) Nature of the defect or failure to;
pq k OMB has approved the failure to comply, pursuant to i 2L21(a). comply and the safety hazard which is*

.

information collection requirements (c)(1) A diretor or responsible officer created or muld be created by sucha
[ contained in th!s part under control subject to the regulations of this part or defect or iallure to comply.

number 3150-G235. a person designated under i 2L21(c)(3) ;; (v) The date on which the informa-*

(b) he approved information must notify the Commission when be or g tion of such defect or failure tocomply was obtained.
collection requirements contained in this she obtains information reasonably e t

part appear to Ii 2L21 and 2L5L a failure to comply or a defect g I"[ **** 'f,d o ans to
**"# I* *""" "" " "

- 8 (i} %e construction or operation of a " " " " * " " * * " ' ""
"", or"being seppued for on"e or moreNortricarto" c facility or an activity within

= . States that is subject to the h.the Unitedfor=-

censlag facnttaes or activities subject to the
,,m%g%,g, requirements under parts 30. 40,50. 80- regulauons in tMs part.
enet.noe of a newet and es eve 6uenort d that (vii) The corrective action which has

(a) Each individual. corporation. w thin h s er o tion e
*"* I' *"* **

partnership, or other entity subject to responsibilit or "
the regulations in this part must adopt (11) A basic cmmponent that is within fespo !b e ! r he a o te*

appropriate procedures to- his or her organization's responsibility length of time that has been or win be
(1) Evaluate deviabons and failures to and is supplied for a facility or an taken to complete the action.

comply to identify defects and failures activity within the United States that is (vm) Any advice related to the
to comply associated with substantial sub}ect to the licensing requirements defect or failure to comply about the
safety hazards as soon as practicable, under parts 30. 40, 50. 80. 21. y0. yl. or y2 fac!Hty, activity, or basic component
and, except as provided in paragraph of this chapter. that has been, la being, or will be given
(a)(2) of this section,in all cases within (2)ne notification to NRC of a failure to purchasers or licenseca.
e0 days of discovery,in order to identify to comply er of a defect under (5) The director or responsible offi-
a reportable defect or failure to comply paragrapt 01(1) of this section and the eer may a.uthorize an todfridual to
that could create a substantial safety evaluatioe ia failure to comply or a provide the nottftcation required by
hazard, were it to remain uncorrected. defect unde. paragraphs (e)(1) and (a)(2) this paragraph, provided mat, tMs

5 and of this ocction are not requiredif the shall not relieve the director or re-

If (2) Ensure that if an evaluation of an director or responsible officer has actual sponsible offleer of his or her responst-
bility under this paragraph.

identified deviation or failure to comply knowledge that the Commisalon has
ir

I potentally associated with a substantial been notified in writing of the defect or (d)Individuale subjeet to this part

safety hatard cannot be completed the failure to comply, may be required by the Commission to*

within 60 days from discovery of the (3) Notification required by paragraph supply additionalinformation related to

deviation or failure to comply, an (c)(1) of this section must be made as
a defect or failure ta comply.
Commission action to ebtain additionalInterim report is prepared and submitted follows

to the Commission through a director or (i) Initial notification by feestmile. Information may be besed on reports of

responsible officer or designated person which is the preferred method of defects from other reporting entities.

se discussed in 12L21(c)(5) he interim notification. to the NRC Operations _

report should descnbe the deviation or Center at 301-492-8187 or by telephone

f ailure to comply that is beang evaluated at 301-051-C550 within two da ys

and should alw state when the following receipt of information by the

, evaluation will be .ompleted.This director or responsible corporate officer

intenm report must be submitted in under paragraph (a)(1) of this section. on
)'! wntm;; within 60 days of discovery of the identification of a defect or a f ailure

' the deviation or f ailure to comply. to comply. Venfication that the facsimde

21-3 April 30,1992
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PAFIT21. REPORTING OF DEFECTS AND NONCOMPLIANCE
-

,

PnocumcNewT Docowcarrs EN ronceM cNT
- 11 Procurement documents. t

~

th Individual, corporation, part- ,

F- ncrship or other entity subject to the ' I t t.s1 Fopure to poety.
'

r;sul tions in this part shall assure ,

th;t cach procurement document for a Any director or responsible officer
factitty, or a basic component issued subject to the regulations in this part -

.. by him, her or it on or after January N who knowingly and consciously fails to |
6.1978 specifies, when applicable, that ".!

: t.he proviilons of 10 CFR Part 21' [ provide the notice required by i 21.21
7

ahall be subject to a civil penalty equal
| g apply * In the amount provided by sechon 234 of*

*InsrecTsons. Rcoonas
; 5 21.41. Inspections. the Atomic Energy Act of 1954. as t

amended.
' Each individual. corporation, part-

~
'nership or other entity subject to the ,

r gulations in this part shall permit
(Note removed 49 FR 19623]

.

,Cdy cuthortz.ed representatives of the
Commission, to inspect its records.
pr;mises, activities, and basic compo- 1

f
nints as necessary to effectuate the
purposes of this part. i

6 21.s2 Criminal penettles. - |

k(s)Section 223 of the Atomic Energy
Act of 1954, as amended, provides for
criminst sanctions for willful violation-

i 21.51 Idaintenance and inspection et of. attempted violation of. or conspiracy
goeorge, to violste, any regulatinn issued under

sections 1 sib.1stL or 1sto of the Act,
(:) Each individual. corporation. .2

partnership, or other entity subject to g For purposes of section 223. all the ,

the regulations in this part must prepare 2 r*8ulations in Part 21 are issued under
a one or more of sections.161b.1sil orend maintain records necessary to 0; lato, except for the sections listed m |

,

wmplish the purposes of this part. paragraph (b) of this section..
-

.g; y
1)Re sin $ valuations of all

(b) The regulations in part 21 that are
not issued under sections 1 stb.1811.or -divi:tions and failures to comply for a talo for the purposes of section 223 are

minimum of five years after the date of es H ws ll 21.1. 21121.12t A 211thiev:luation: 28.E 21.a. 2121. and 2142.
(2) Suppliers of basic components ;

- m st retain any notifications sent to -
s

'

purchisers and affected licensees for a -

minimum of five years after the date of
;; the notification.
g' (3) Suppliers of basic components
" mist retain a record of the purchasers of
b besic components for 10 years aIter !

'

E delivery of the basic component or
service associated with a basic

'

component.
(b) Esch individual, corporation,

p rtnirship, or other entity subject to
thz regulations in this part must afford
ths Commission, at all reasonable times,
thi opportunity Io inspeet records
pert:Ining I'o basic components that
rel:te to the discovery, evaluation. and .

reporting oT deviations, failures to
comply and defects, including any
cdvice given to purchasers or licensees *

en the placement. erection, installation,
oper: tion, maintenance, modification, or
inspection of a basic component.

_.,
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UNITED STATES NUCLEAR REGULATORY COMMISSION 3

RULES and REGULATIONS .

TITLE 10. CHAPTER 1. CODE OF FEDERAL RECUtATIONS-ENERGY

34 8(81
34.1

UdENSES FOR RADIOGRAPHY AND RADIATION SAFETY

34 REQUIREMENTS FOR RADIOGRAPHIC OPERATIONS .:

,

'

capsule designed to pre,e t ne.geg, ,,see.
34.1 Purpose and scope. escape of the byprodect aseterist;
34.2 Derinfuona. -Source changet" % e dm
34J Aeoniceuens for speettle licenses.
34.4 34aintenance of records. .i de@ *nd "d'' ''P *C'"'*' *II

*
34.s intere=auen eenection requirements: sealed sources in radiographic exposure-

oua approvat. g 34 y y "'P''' ""d 'C' P'- devloes. including those also ooed for
transporting and storage of eeeledhis part prescribes requirements forsee.ve A-se.< ens u. i.ea:, _ "s
***'C"

the issuance of licenses for the use of ,

E #" "'""' ""I *C"I.*"'.,

34.ti lasuance of spectitc licenses for use et
scaled sources containing byproduct sna E ' facility,"or vehicle which is used tosealed sources in ts.dloeraphF- ~

; ternal and radiation safety requirements ; store,in transport or to secure a
.

sep.et km.ded.a5.feyR @ w s ; for persons using such scaled sources in E radmgtmphicespusure device.m stssrage
-

{ radiography. He provisions and require * ; container ser a eenled source when it is
3420 pe,for .cc mp,;,e.e,g,go, . ments of this errt are in addition to,and not in ese and which is locked or has a

not in substitution for, other require- physical barrier to prevent accidental,,o;,,,p,,,,,,,,,,,,,
34.18 umits on levens of radiawn for raat. ments of this chapter. In particular, the c8Posure. tampering with. or

inuiuthorized removal of4he device-osraphk esposure devices and storase
containers.

' provisions of Part 30 of this chapter " "883"'''''8"#'CC*
apply to applications and licenses sutdect Storage container" means a de-

ase ntal rs, u to this part. Nothing in this part shat!
vice in which sealed sources are trans-ehaneers.

34.33 stormee precavuons, apply to uses of byproduct material for ported or stored'34.24 Radtauen survey instruments. . medical diagnosis or thtempy.34.25 tesst testins, repatr. Lacstns. open. _

ing. snodification and replacement of
6 34.2 DefinitionL gg3 g,- 7 Set speednc Scenoot..-

sealed sources. A Person eney file en application for;34.26 Quarterly inventory. As used in this part:
0 8PecIIic license for use of eeeled sources34.21 Uttitaatton toes.

34.2s inspeetton and maintenance of radio. " Permanent radiographic a in radiography la duplicate on NRC
staphie esposure sevlees. storase con- installation'' means a shielded

i. Form 212.* APP cationforMeterial
li

tanners. and source chsmsers. Installation or structure designed or

{Ucenee."In accordance with theprovisions of 130.32 of this chapter.34.29 Permanent teolocraphic instatta. Int nded for radiography and in which
radiography is regularly performed., ' gg;pog n

'' Radiographer" means any indi
D48 88''"''"*"''''"'''8''300 Reporting requirements. vidual who performs or who, in atten- Each recorn reouited by this part ravePasomat Rantanom Sarere ReeptatuewTs

dance at the site where the scaled source be legib c throuphool the retenhon,,com Rastocaamcas aus Rassoomarneas*
AssisTawts , or sources are being used, personally Period specified by each Commission

34.38 Trainins. 3 supervises radiographic operations and FrFulation.De record may be the

34.3,2
; who .es responsible to the licensee for originalof a reproduced copy of a*

Operatins and emettency proce.
. ,

E assuring compliance with the require- microfurto provided that the copy or,y,,
14.33 Personnel monitoring.

; ments of the Commission's regulations ; microformis authenticatedbyauthorized personnel and that thePascaononant Paoectoses in ;and the conditions of the license;
** Radiographer's assistant" means ; mictoiormis capable of producing aItassocaarmte Oremations

clear copy throughout the required34.41 Secur'Ity.
any individual who, under the personal s e ret:ntd may also be
supervision of a radiographer, uses radio * g retention permd. stored in electrome media with the34 42 Postins-

34 43 stadlauen surveys.
34.44 Supervtalon of radborraphers' assist * graphic esposure devices,. scaled sources capability for producing legible.'

eccurate. and complete records duringants. or related handling tools, or radiationi
survey instruments in radiography; the required relention period. Recordsn , ,,,,,,

34.s Applications for enemptions. "Radingrsphic esposure device" such as letters, drawings, specificahops.

mcans any instrument cor'sining a scaled'
must include all pertinent irtinemahon*'
such as * tamps. initials, and si neturesF

k
source fastened or conta:atd therein,in W hceme shah maintain shpepen, meg which the scaled source. or shiciding safeguards opninst tampering with and*

^ " ' " ' ' ' ^ - thereof may be moved, or otherwise loss of records.
changed, from a shielded to unshicided -

la'*'m #8"
position for purposes of making a radio - l_R8

Authority: Secs. s t.361.181183. 88 Sat.
" me Nuclear ReguleW

_
-

%.
, 335. 040, es3.954 as emended 142 U.S.C 211t. pachic eaposure; (e
M 22o1. 2232. 2233t see. tot. se Stat. s242. as

" Radiography" means the essmi. ;
C*""" " b " '""

5; emends d l42 0.S C 564tl. nation of the structure of materials by on requirements
ams scaled. * laformation collecis.contenned ta this part to the Office of

*

Section 34J2 otso issued under occ. 206. 68 nondrstructive enethods, utih. .ct

I Stet.1246142 U.S C 56461 sources of byproduct materials; Menegiment and Budget (OMID for
"$ealed source" means any by. opproval se required by the Paperwork=

Reduction Act of 1980 (44 U.S C. 3501 etproduct materist that is encased in a

November 30,1992
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yA:) M.20(b)
PART 34. LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY- *

eng4 OMB bee opproved the radiation safety thrwegh the ASNT-
lederamettom collection e miremente IRRSP Le subetitute ANST-IRRSP

Esbpart 8-Redleenen Estety

eentelned la thle part on control certification in lies of the described "'9""*** ..

==La* 3t30-0007 meene to determine a radiographer's EQUlpMENT CoKTROL*

(b)The approved bilermetime knowledge end enderstanding of the {I8'#' P''''"**"**'",. 8"collect 6os requiressente easteined Le thle emblects in i 34Jt(e)(t). (His peregraph g'
part appear Le Il M.tt. HJ4. 34 23, doce pet effect the liconeee's '"

4'8Irment moed in industrial
*

{ Fadiotr8P c operet6one amust aneet theM38. MR. M24 H.23. Mat. 3432. responsibility to eseure that
au hi34.33. and Mts. redsegraphers are property tralned in

E es(ineccles reestremente le edesee toE accordance with 6 34Jt(e)). g following minimum criterie:2 c)TWe part centales neformetime
* I

(6) bleans to be mese by the licenwe L$ h approved mder th M K
4 osme' ear spedf ed te peregroph (e) of thle to detmaine the sodiographev's easistset's
? eseties.nese hiermatboe entiecties k***l*det and endersteadmg of and abu- (e) Each eediographic exposure device

_

regelremente and the seetrut enrebere 4ty to comgir with the operating and and all associated equipment meet meetunder which they ese approved are as emergency preadores of the applicant; the requirements specified in American_

NationalStende d N432-19eo-
(1)le i M1 Term NRC-313R to 2 (c) The applicant has established and

"Rediological Safety for the Design andopproved oeder eestrol member 3150-
g submhs to the Commission entisfectorY Construction of Apparetus for Comme

written operating and emergency proce. Radiography.* (published as NBS
= s

Sebpart A-spect(ie tJeensies (dures as desertbed le $ 34.32; Handbook 13tL Lesued January test).
-

E'9"I"***t8 His publicetion has been approved for-

g g4,3 g gamesee of spatric ticeans (d) The opph. cent has established and gncorporation by reference by the
see wee of ersted esseces la redies, submite to the Commission a description . Director of the Federal Regleterin
jy, of its inspection prograra edequate to R accordance with 5 UAC. ES2(a).nis

ensure that its radiographers and G publication may be perdased froen theAs applicet..oe for e specific licen** radiographers' assistants follow the E Superintendent ot Documents. UAfor use of suled emeras in radioperhy
Commission's reguletory requirements I Government Printing Office.

wat be apprend if: and the applicant's operating and Washington. DC 20432 and froen the"

(a) The sprikant satisfees the generst emergency procedures.%e inspection American National Standards Institute,
requirements specified an $30.33 of the program snust: Inc.1430 Broadway. New York. New
chaptee; (1) Include observation of the York 1001a. Telephone (212) e42-49(x1.

(b) The applicant erDI heve en ede- ,, performenee of each radiographer and Copies of the document are ovelleble for,,
* quote program for training endsopaphers ; radiographe, s assistant during en inspection et the NRC Library.7920

(' seg e.diosrephers' eseistants and submits C actuel radiographic operetion ei Norfolk Avenue.Bethesde. Maryland

[ intervals not to esceed three months: 20854. A copy of the document is also onso the Counmission a schedule or de-
* scripties of such proarsm which specifies (2) provide that. If a radiographer or a life et the Ofhce of the Federal Register.-

*
the: radiographer's assistent has not 11001. Street NW Room 8301. Washington.

(l) Initial trainng; participated in e radiographic operation DC2 m
f2) Periodic traininE' for more then three months since the

~~

(3) On4heiob training; leet inspection. that Individuef's ~~ (biln addition to the requirements(d) Mans to be used by the tscensee pergormance must be observed and
le determine the radiopapher,s nom y' specified in peregraph (a) of this section.

recorded One rient time the Individualedge and anderstnading of and abilitr to the following requirernents apply to
participates in a radiographic operation; radiographic exposure devices andemmpty with Cosemission regulations and associated equipment.sad licensing requirernents, and the ores- (3) include the retention of inspection (1) Fach radiographic exposure devicering and emergency procedures of the records on the performance of must have attached to it by the user. e

,epplicant; and radiographers or radiographers* durebte. legible, clearly visible label

(5)la ines of describ.mg its inillet essistants for ihree years. bearing the--=
-

(i) Chemical symbol and mass number
training program for radiographers in (e) The applicest submits e descrip- of the redionuclide in the device:

""

the subjects outlined in appendis A of tion of its oect-ell organtutional struc* (ii) Activity and the date on which this
this part, and the description of and the sure pertaining to the r,diographY pro- activity was lest measured:
sneene used to determine the gram, including specified delegations of (iii) Model number and serial number
radiographer's knewledge and authority and responsibDity for operation k of the scaled source:
enderstanding of these subjects, the of he program:and [ (iv) Manuf acturer of the scaledapplicent offirms that allindniduals (f) The applicant who desires to cm- E source:andacting as radiographers will be certified duct his own lesk tests has established (vi ticensee's name. address. and
in radiation selety through the adequate procedures to bs fonowed in telephone nember.

g Certification Program for Industrial
.

(2) Radiographic exposure devices- g g,, g
Radiography Radtetion Safety Personnel Intended for use es Type B transport.

e leauge end casem.ansun and submitsC of the American Society for containers must meet the applicable
E Nondestructive Testing. inc. ( ASNT- t,

.to the Commission a description of such requirements of to CFR part 71.
C IRRSP) prior to commencing duties as procedures including: (3) Modification of any exposure

radiog*ephers. From April 1a,1991. to (t) lastrumentation to be used. devices and associated equipment is
the date of the renewal of en entsting (2) Method of performing test. e.g., prohibited. unless the desigami eny ,

'hcenee, en approved license oppl6 cation points on equipment to be smeared sad replacement component, including
. is deemed to include the option for method of taking smear, and source holder, enurce ensembly, controle

j

ledeviduele who are certir.ed in (3) rertinene esperience of the person or guide tubes wnuld not compromise 4

who will perform the,Itst. the design safety features of the system. * -

;
_

1

|

|

l
.
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34.20(c) 34.25(b)
PART 34 e LtCENSES FOR RADIOGRAPHY AND RAD (ATION SAFETW ,

7su2 tachta . . e an(c)In eddition to the requirements (d) Allnewly manufactured
enecoe,me g.sett t ;

epecified in peregrephe (e) and (b) of radiosrephic exposure devices and eentaan re,e.e

this section, the following requirements associated equipment acquired by *haae*'*-

epply to radiographic expoews devices licensees after January 10.1992 enast (e1 Each radiogrepkic expoewe device
skaU han a lock or outer lockedand eneedeled egalpreent that etnow the cornply with the requiremente of this emntainer designed to preventros to be sweed out of the devlee for wetion. isneethorized or accidental removal ofroutine operetion. (e) All radiographic exposure devices Ib medd sourm irmlh eMed(1) he coupling between the soares

steembly and the control able must be and associated equipment in see after postuom.no exposure deem or la
designed in such a manner that the January 10.1996 must comply with the contenner ekU be kept tark.A when not
sovra essembly wtU not become requiremente of thle section. moder the direct owveillance of a

dieconnected il cranked outside th' 5 34.21 Landt* == levels '*! radiati== '*d'*grapher or.= radiogropher e
guide tube.De coupung must be each for udnegnpMe expuun devh and sostatsst or ea otherwise smay be
that it cannot be unintentionaUy sotherized in i 34.41. la addition during

disconnected under normal and redlegraphic operations the sealed

reasonably foreseeable abnormal (alRadiographic esposure devices measur. source eenembly shnu be secured in the

conditions. Ing less than four (4) laches from the shielded position each time the source le
"'* * d'' **'P**l0*"-(2)ne device must autoa ,ticaUy scaled source stoesse podtion to any

eecure the source sesembly when it le exterior surface of the device shan beve : (b) Each eeeled eeura storage
contelna en soum chansa shan hancranked back into the fully shielded no radiation level in excess of $0 mini-

position within the devloe. nis securing roentgens per hour et six (6) inches from E shd orde gned p eat t

system may only be released by means ,, any exterior surfect of the device. Radio- : occidenteltemevalof the sealed eeurce
of a deliberate operation on the E gnpMc uposun devices measuring a IMa eMdded pnH6m mg
exposure device. se minim ,a ,I four (4) taches irera the contenners and source changen shan be

(3} %e outlet fittings, lock box. and 'e sealed source storage podtion to any kept locked when contenning sealed
drive cable fittings on each radiographic e,ge,sor surface of the device, and au sources except when under the direct**

owvduance of a radiographer or eexposure deelce must be equipped with storage containers for scaled sources or radiographer e essistent.oefety plugs or covers which must be for radiographic exposure devices, sh*U
Installed during storage and beve no ndistion level in excess of 200 $ 34.23 Storage precestions.
transportation to protect the soup anUllrocatgens per bout at any exterior incked radiographic exposure devices

ej assembly from water, mud, send or sairface, and ten (10) snUliroentgens per and storage containers shan be physicaUy
* other foreign matter. hour et one meter from any caterior secured to prevent tempering or removal

g (4) Each sealed source or entce surface. He radiation lents specified are by anzuthorized personnel.
assembly must have attached to it o with the stated source in the shielded. e

{ 34.24 Radiation survey lastruments.engre ved in it, e durable. legible, visible gg ,gg ) p g,;,
. The licensee shan maintain sufficientlabel with the wordsFDANGER-

RADIOACT1VE " he label must not (b) Paragraph (e) of this section calibrated and operable radiation survey
interfere with the safe operation of the *P es a " " instruments to make physical radiation

p gg e 1 . Af er nu
10.19 . radiographic equipment other surveys as required by this part and Portexposure device or associated

20 of this chapter.equipment. than storege containers and source
(5) The guide tube must heve passed changers must meet the requirements of I ' Each radiation survey instrument shnu

the crushing tests for the control tube es i 34.20. and i 34.21 applies only to
be calibrated at intervals eet to suceedspecified in ANSI N432 and a kinking storege containers (source changers).

resistence test that closely three months and after each instrument
E servicing and a record shall be maintainedapproximates the kinking forces likely to

- E of the results of each instrument calibes.be encountered during use. tion and date thereof for three yearesiter
(6) Cuide tubes snust be used when

moving the source out of the device. [ the date of calibra:Lon.
* * " ' * * * " * " *

(7) An exposure head or similar bn thsU hoe e nnge we mat M
device designed to prevent the source " **II'"' I" "' # "I "

assembly from passing out of the end of roentgen per hour een be measured.
the guide tube must be etteched to the

~5 34.25 Lnk testing, repak, tauing.outermost end of the guide tube during
radiographic operations- opening, snodiflestion and r eplace.

(c)The guide tube exposure head ,,,.s g e,.tes so.,ces.

connection must be able to withstand .
(a) The repiscement of any seated

the lensile test for control units specified source fastened to or conteined in e
in ANSI N432. radiographic exposure device and leak

(9) Source changers must provide a testing. repair, tagging. opening or any
system for assuring that the source will other snadifnstion of any seated source
not be accidentally withdrawn from the shall im performed only by persons spe-
changer when connecting or

~ do so.
cificsuy authorized by the commission to

disconnecting the drive cable to or from
e source assembly- @ (b) Each scaled source shall be tested

= for laakste et intervata not to eseced 6
k months. In the absence of a certif2ste '"
8 from a transferor that a test has been

made eithin the 6 months prios to the
transfer, the scaled source shsU not be

_put into use until tested.

' Decefnber 31,1992 (reset)
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PART 34 e LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY-
.

)The leek test must be capable of $ 34.26 Querstely invensory. ''', g ,_%g,
N E'* * **** "I ' " ' ' ' " * *

')l'ach licensee shall conduct a quarterly
miaocerie of removable czmtemination physical inventory to enount for ett (a) permanent radiographic
on the sealed source. An ecceptable installations i.eving high redielion eres** *I'd * * " ' ' * * '***''*d " "d ,''***** dle:k test for oceled sources in the entrance e ni,,le of the types describedendu Ms license. he records of the- of a radiographylicensee'

in i 20203(c)[2)(ii), (Z)(111). oc (4) or, for
e, evoeld Ise to test et the nearest haventories shall be maintained for three ,e, licenous implemenUng the WA

-,
"

s g
i econselble point to the eeeled-oource years frons the date of the levendury fe' 11MNm2W1Iam gyhg
= storage position, or other appropriate inspectsom by the Commission, and shall ,,g
| 4 point, by a procedure to be inchsde the atusatities and kinds of bY* eles meet the following special
; typroved pursuant to i n11[f). Each product materlat, location of scaled ~ gel,ement.ve

reeerd ofleakiest results amet be kept { sources, and the date of the inventory. (b) Each entrance that is need for
'

la unib of microemies [or g g nry tristreuen left. personnel ecoces to the high radiation
'

m.wie.reu-s p-mi-i cdpocod e tech ucensee shou maintes .,,,n, e,eeine ne,tredi.gre,uc

"'"'"fe'i n ff,Ti""y''r*:n nis a 5 s -hich h " 6 h Pi =' " 6'' '=r- : in ieiisii n ie which ihis seciion e,,iies
"'

C rns three years from the date of the
% skett hewe both visible end endible
-

mzde. recorded eeent. for inspection by the warning sisnels to worn of the presence
(d) Any test conducted pursuant to Commission. at the address epecified in | of rediation.ne visible elsnet ehelibe

paragttphs (b) and (c) of this section the licenne. showing for each scaled ; actuated by,rediation whenever the
i 8 etPO d ee oIwhich reveals the presence of 0.005 source the fonowinF nfonnehon- {c , ,. g,-

microcurie or more of removable radio- ~ '(a) A description (or make sad modet made to enter the instellation while the
active material shatt be considered evi- number) of the radiographic exposure source is exposed.

(c) he alarm system mast be testeddioce that the scaled source is leaking. device or storage container in which the
{e't intervale not to exceed three asonthshe licensee shall immediately withdraw : sealed source is located; ,,

the equipment involved from use and (b) The identity of the radiographer ; or prior to the first see thereefter of the*

shall cause it to be decontaminated and to whom assigned; and ; source in the insteUstion.%e Geensee
t ecds of these tests forrepaired or to be disposed of, in accor. (c) The plant or site where used and ha

drace with Commission regulations. A dates of use. {rrport shall be filed, within 5 day:oIthe g saae toep,et on ena main,,n.nce r
test, with the Director of Nuclear Mate- . resseerschac espeoure esevtees. e+orsee
tal Safety and Safeguards, U.S. Nuclear : **"'*'"*'* *ad **"'** **a9'''-

gstatory Commission. Washington, 3 (a)The licensee shall check for
20555, describing the equipment ; obvious defects in radiographic*

i sneolved, the test results, and the correc- || esposure devices, storege containers.end source changers prior to use each
2 tire cction taken. A copy of such report [ day the equipment la esed.
E sh ll be sent to the 'Adrninist.ritbr -

E cf the appropriate Nuclear Regulatory (b) he licensee shall conduct e
R Commission's Re. program for inspection and maintenance

of radioFrephic exposure devices.gional Office listed in Appendix D of l' art
20 af this chapter " Standards for Protec- !8 Ne C ni8 er8 an * urte 8nfus

at intervals not to exceed three monthsa

tion Against Radiation." I or prior to the first use thereafter to .

(e) A scaled source which is not fas- E ensure proper functioning of !

tened to or contained in a radiographic ; components importacito aafety.The
'

exposure devies shall have permanently licensee shall retain records of these
attached to it a durable tag at least one inspections and irtaintenance for Lhree

_ ears.y(1) inch square bearing the prescribed
radiation caution symbolin conventional
colors, magenta or purple on a yellow
background, and at least the instructions: ;

" Danger-Radioactive Material-Do Not
Ile a dle - Notify Civil Authorities if

,Found."
.

.

I
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M30(a) - 3432(i)
PART34 o UCENSES FOR HADIOGRAPHY AND RADIATION SAFETY-

.

,Reportiot FERSONA1. RADIATION $ AFETY 7 3a.22 Operating and enne'rener proce.
g 34.30 Report >g re,Aroments. REQUIREMENTS FOR deren.

(a)In addition to the reporting RADIOGRAPHERS AND De licensee shall retain a copy of

g curren)w as a reonsulemitil theoPereting and emnergencyRADIOGRAPHERS* ASSISTANTSrequirements specined la $ 3a50
""

and under other sections of this a p-
N ** C===l* tersunates the incense that

*
chapter, each licensee shall provide =

eethoetzes the edivity for which thea written report to the US Nucleer 'ta) The licensee shall not permit any
, procederse were eleveloped and,if .
<

Regulatory Commission: Division ladi'id*al to scs es a radiographer anul
each ladivideat: supermoded.retala the : , i M* *

of Industrial and Medical Nuclear
Safety: Medical. Academic and (1) Hos been instructed in the subjects meterial for three yeets aher each

0; Commercials Use Safety Branch; outlined in Appendia A of this part; change.Deseg _ ' mustinclude
(; Washington DC 20555, with a apy (21 Has received copies of and instructione in et least thaloilowing-

to the Director.Of5ce for Analysis instruction in NRC regulations contained*

E and Evaluation of Operational Data. In thispert and in the applicable (a) The handling and use of licensed
sections of Paris 19 and 20 of this scaled sources and radiographic expo.

U.S Nuclear Regulatory Commission.
Washington. DC 20555, within 30 chapter. NRC license (s) under which the sure devices to be employed such that

radiographer will perform radiogesphy, no person is likely to be exposed to ra-
days of the occurrence of any of and the licensee a operating and diation doses in excess of the limits es.
the following incidents involving emergency procedures: tab!Lshed in Part 20 of this chapter

1U nte onal d a nnection of the (3] Has demonstrated competence to ds for Protection Against Ra.-

" "s 8e e e posur
source assembly from the a:ontrol cable. d I ( thods and occasions for con-

(2) Inability to retract the source handling tools, and survey instruments: ducting radiation surveys:
(c) Methods for controlling access toessembly to its fully shielded position and

and secure it in this position. (4)Ilas demonstrated understanding { radiographic areas:
(d) Methods and occasions for lock.(3) Failure of any component (critical of the instructions in this peregraph (a) ", ing and securing radiographic expo..

to safe operation of the device) to by successful completion of a written
, properly perform its intended function. test and a field esamination on the ". sure devices, storage containers and
~ (b)The licensee shallinclude the subjects covered. dQ%el monitoring. ' ''

t P and the
following informat;on in each report (b)The licensee shall not permit any use of personnel monitoring equip-
submitted under paragraph (a)of this individual to act es a radiographer *e ment:

-

Isection: assistent until such individust (f) Transporting scaled sources to
(1) A descript,on of the equipment (1) Has received copies of and field locations, including packing of ra.i

I problem. Instruction in the licensee's operatin8 diographic exposure devices and stor.

(2) Cause of each incident. if known. and emergency procedures: age containers in the vehicles, posting

(3) Manufacturer and model number 2 Has demonstrated competence to of vehicles and control of the scaled
; of equipment involved in the incident. .8 us(e,]under the personal supervision of

,w,,
sources during transportation;

(4) place, time end date of the -S the radiographer.the radiographic ,et
exposure devices. sealed sources. (g) Minimizing exposure of persons

*

$ incident. EC

(5) Actions taken to establish normal ., related handling tools. and radiation : in the event ci an accident: -*

operations. '' survey instruments that the assistant ; (hl The procedure for notifying

(6) Corrective actions taken or will use: and [ proper persons in the event of an acci-
planned to prevent recurrence. [3| Has demonstrated understanding e dent:and

(7) Qualifications of personnel of the instructions in this persgraph (b) y (1) Maintenance of records.
involved in the incident. by successfully completing a written or L.

(c) Reports of overexposure submitted oraltest and e field enemination on the
under 10 CFR 20.405 which involve subjects covered.
failure of safety components of (c) Records of the above training.

includins cop es of written tests andiradiography equipment must also
include the informstion specified in dates of oral tests and field

_ paragraph (b)of this section. esaminations, shall be maintained for

,three years.

.

.

.

~ --
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PART 34. LICE.NSES FOR RADIOGRAPHY AND RADIATION SAFETY- i.

.r I (4)Ile calibreled et periods not to 8 34.44 Supervision of redi*rrepher ' ... - c

t, 1 The inspection and analntenance 7 exceed one year for correct response to sist. ente. .

j tdiographic czposure devices and { radiation: Acceptable ratemeters must Wheneser a radiographer's assistant
a ge containers. storm within plus or minus 20 percent of uses radiogras hic expnare devices. |

the true radiation dose rste. uses sealed sources or telated source #. \ !;; g
Paccatritonaar Pmoctmunes in handilns tools, or conducts radiation \ >7 -

; (k) Steps that must be taken imme. flassocaArnic Orcamisons surveys required by i 34.43(b) to deter-
E dletely by redtography personnel in 5 34.41 S.ecurity. mine that the sealed source has re-
I the event a pocket dostmeter is found During each radiographic operation j turned to the ahlended position after
$ to be stf4cale. the radiographer ot radiographer's ap g an exposurt. he shall be under the
L- sistant shall maintain a direct survell-a persmal supervision of a radio- |

7 lance of the operation to protect'' grapher. The personal supervision *

2 (1) The procedute(s) for Identifying against unauthorized entry trao a high 3 shall include: (a) The radiographer's
Cand reporting defects and noncompll- radiation area, as defined in Part 20 of personal presence at the site where

[ance as required by Part 21 of this this chapter, except (a) where the the scaled sources are being used. (b)
.

'

; chapter. high radiation area is equipped with a the ability of the radiographer to give
4-- control device or an alarm systern as immediate assistance !! required and

(c) the radiographer's watching t.he as.
~l 34.33 Personnet mordtoring. r, described in l ytt203(c)(2) or. lor licensees sistants perfonnance of the oper.

(a) The licensee may not permit any p" impIementing ihe provisions of
individual to act as a radiographer or a w 15 20.1001-20.2401, i 20.1601 (s)(1). -,g g gg

-

|

radiographer's assistent unless.et all E(e)(2).orIs)(3) of this chap- g ,, ,

timee during rediographic operations. g ter. or (b) where the high radiation _
?

each such individual wears a direct
area :s locked to protect against unau- g 34.5l Applications for esemptions. '

thorized or accidental ent.ry. cresding pocket dosimeter, en storm
ratemater, and either a film bedge or a 5 34.42 Poeting. E tion by any licensee or upon its own

n thervoluminescent dosimeter (TL.D) Notwithstanding any provisions in .s initiative, grant such exemptions from ,i~

ao except that for permanent radiography i 20.204(c) or for licensees implementing E the requirements of the regulations in I*

E faciliti:ss where other appropriate the provisions of 15 20.1001-20.2401. g this part as it determines are author- J

g alarming or warning devices are in i 20.1903 of this chapter, areas in ized by law and will not resvit in

routine use. the wearing of en alarming which radiography is being performed undue hazard to life or property.

retemeter is not required. pocket shall be conspicuously posted as re {
'

dosimeters must have a range from sero quired by 5 20.203 (b) and (citt)
to at least 200 milliroentgens and must or, for licensees implementing the Viotarsows ,

be recharged at the start of each shilt. provisions of Il 20.1001-20.2401. '

Each film badge and TLD must be i 20.1902 le) and (b) of this chapter.
*esigned to end worn by only one 7

ividual. I 34 43 findistion ourvers. - -
.

The licenscc shall ensure thet: I ** U "'''*"'' i

bl Pocket dosimeters must be read (n) At leust one calibrated and (a) The Commission may obtain en
~

e t
1; snd exposures recorded daily.The operable radiation survey instrument is injunction or other court order to

; licensee shall retain each record of these available at the laaelinn of its prevent a violation of the provisions
,

g exposures for three years ef ter the radiographic operations whenever CI-
. .

(record is made. radiographic operations are being (1)he Atomic Energy Act of 1954. as
performed. and at the storage area as amended: j-

tc) Pocket dosimeters shall be defined in 6 34.2. whenever n (2) Title 11 of the Energy
Reorganisation Act of 1974. es emended: ;

t on ,. * radiographic esposure device, a storage.y for e r s e to rad
*"I" "" '# 8'"'C' i' "E E'"C*d '" " !E Accepteble dosimeters shall resd 2 |3) A regulation or order issued i2within plus or minus 30 percent of the ; storage.
(b) A survey with a calibruled and pursuant to those Acts.,

'true radiation exposure.(dl If an individust's pocket dosime.I 3Perable radiation survey instrument in(b)The Commission may obtain e
er et

,, ,

made sher each exposure to determine 8 court order for the payment of a civil ;Iter is discharged beyond its rance his a

that the sealed source has been returned $ penalty imposed under section 234 of the '

film badge or Til) shall be immediate,
--ty sent for processing,

to its shielded position. The entire g Atomic Energy Act: :
tcircumference of the radiographic g (1) For violations of-
I

, (e) Reports received from the film exposure device must be surveyed. If the (i) Sections 53.57.62 63.et.82.101.
badge of TLD processor must be radiographic exposure device has a 103,104.107, or 109 of the Atomic ,o

7 retsened for inspection until the source guide tube, the survey must Energy Act of 1954. ee amended: j
O Cosimission terminetes each heense include the guide tube. (ii) Section 206 of the Energy 4

[ thst authotises the activity that is (c) A survey with a calibrated und Reorganisation Act:
2 subject to the recordkeeping operable radiotion survey instrument is (lti) Any rule, regulation. or order

L'**=i= =*at- - de i ar ii-e = <=diost ehic issued pursuenii ihe sections speciliea :
~

exposure device is placed in a storage in peregraph (b)(1)(1) of this section: i-

' area. es defined in i 34.2. to determine (iv) Any term, condition. or liraltation ;Be chec d oe et the see mrce is in its shielded of soy license issued under the sections ;7 elarm functions properly (sounds) prior position.The entire circumference of the specified in peregraph (b)(l)(i) of this j* to use et the start of each shift: sediographic exposure device must be section. !
,

E (2) Be set to give en alarm signal at a surveyed. (21 for any violation for which a '

E preect dose rate of 500 mR/hr.:
(3) Require special means to change Idl, A record of the storage survey license may be revoked under Section ;

| 'he preset alstm function: and required in peregraph (c)is made and is 106 of the Alamic Energy Act of 1954, as |
retained for three years when that amended. * -

storage survey is the last one performed |
*

in the work day.
I

:

!

i
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*} PART 34 o LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY- APP. A - i

t

_ .

i M.s3 cetnenes penssues, irrenorx 5
(e) Section 223 of the Alornic Energy 3. romaamssrras or Ramsartoo sarrry

,

Act of1954, as amended. provides for
criminal sancusas fee wmfel vloleuen . : A m of p p "-' "

of, stlempted violatlon of. or conspiracy, ;a; qua. unns of rau
s en dose tareven and *

nuty of redsenctivity teuviet . . I
g to violate, eny reguleuen leased under i a C. Haamrds of espesure to radiation,
g secGons 18th.1911. or 1sto of the Act. ., 2 D. Levels of redlauen gross Normaed mate.
** For purposes of section 223. oli the j '*

E regoleuens la part 34 mes lessed moder ,,
g, , %

_ k one or woore of sections 161b. telt of 2. working dLe
1sto, except for the sectione listed in 3. shielding.

+

'

Peregraph(b)of this section. II. hasanom Derrersom lastmoutwranon ;(bj The regulations in part 34 that are To sc Usts t
not loseed under sectione 19th.161L or A. Use of ruotation surver instruments
teto for the purposes of section 223 are 1. Operption.
ce follows: $ I 3CL 3L2.3CL 34A 3011. 2. Csitteration. ,

34.51. 3421. sad 3083.
- 2

_ 8. u r hniones.

f C. Use of pe,rsonnel monitoring eeutp.
~

ment:,
1. Film badges and thermoluminescent do-*

E slmeters(Tins). =

U 2. Pocket dosimeters.

{ 3. Alarm ratemeters 6

-

III. Ransocaarsisc Eevirutwr To ast Usts
A. Remote handling egulpment.

E B. Radiographic esposure devices.
m C. Storsge cont.atners.

E IV. Insraerson aus Manwrtwanct Ptaromuts '

g av tsst Ransocaarnetas -

V. Cast Histos ses or Raesocaarwr
Accustwrs

_

lNote temoved 49 FMM111

3 i

i
+.

;

.;

k

.

t

n --

F

T
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS -

'

-[ TITLE 10. CHAPTER 1 CODE OF FEDERAL REGULATIONS-ENERGY

71.0 71,oge)
,

1
-

.

PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL !

71
!

i

Sut Pert A.- General provte6ene 71Se spectfic standards for e Nelle Gees > Autlerity: Sece. 53. 57. e2. e2. st.1e1. Se2.
3,g, !! pechago. gg3,ga Stot.e30 e32.e33.e35.e4e.e53.e64.es -.

710 Purpose and esopo 7141 SPecif'c standerde for e Medile Gees amended (42 U.S.C. 2072. 30n. 20e2. 20R3.ev
ID eM ment. g 2tt1.2201.2232.2223k sece.201.es emended.71.1 Canmunications and recortis' P

.S ecial requirennente for plutonium71 2 Interpretations. UA3 P e 202. 200. se Stat.1242. es smende1L t244.1246
71 3 Requirement for license, shipmente. g 142 U.S.C.sN1. seat.eMe).
n o Dennfuone. 7145 Additional requiremente. Section n s? aleo nessed onder sec. aot,

na Trenoporteuen oflicensed meterial Subpert F- peckege end Special Form * pub.L.so-2e5.e4 Stet.?co-teo.
{fl.a Inforsnetion couection requirements: Teete

OM e oppeovet.
71J1 Normel condiGons of transport.

71.&s Completenese and occureer of 71Ja Hypothetical accident conditione,
intormeten. nJS Qualincetion of special fonn Suttpart A. CeneralProwlelone

radioactive materietSubpart B-Esmpoone 71.77 Tests for special form endloective $ 7tJe Purpees ered esepe.
meieriet ,_ i

nJ spectne esemptions. subpart 0-operating controse end (e)'Ihle part establishes:(1)
n.s (Ruerved) Procedur,e , sequiremerite for packaging preparation
nA Esemption of physicione. Fast Applicability of operating controle end j for ehlpment, and trenoportetton of ;
71.10 Esemption for low. level metadale, procedme. n licensed meterial;and(2) procedures
nJt (R u m ed] nas Assumptione se so unknown , and standerde for NRC approval of

( Sutrpartc oenersiucenese, propertin. a pecheging and ehlpping procedures for
"= '"u='ar7 deier='aei< e. - riesite ==ieria! *ad 5 r = ==ar'i'r ''n.u CenmiuceneecuRee,,ro d(' n.e7 Routine determinstions. other licensed materielle excese of a

edeSusly approved Type 3 packsee.
[,, An ,,,,,,,y"% '

(b)The pockesing onIl t'reesport of j

TYPE Aquantity. .;
""Pren.13

F134 lucenMM opeclAcenoe
,

-

n *3 Inspection and oute. licensed material are eleo subject to |MJs Generelucense:Use of forsige n85 Re ether parts of thle chapter (e.g., Parte 30.
n" ^l~'=~.n.u'"C,dAeZ T,,e A.neens Os.e

k'

n=i--=."nau- d a -a d B n.no. n.de.m and ni end io mere,asuone or oiher egena.e ie .me
r

n ,e de,s. "*' V55e""'-nao Cenmlucense:me. meted. nano ge u.s. Department of Tr.nsporietion
Den !! pechage. > 73.wi Criminalpenaliin.

- E ((DOT)and the U.S.Postel ServloeUSpS) ') heving forlediction ovetmeansn.22 Cenerol Ucense: Type A petkese.
nas!!e cess !!! shiprnent. SubpartH-Ouesty Assurance of transport.The requiremente orthis

n24 Cenerel ucense: Restricted.Floone 7: 3 01 Quality eseurence requiremente. part are in addition to,and oot in
case ill ehlpment. 73.103 Quality aseurence orgenteetion. . eubstitution for, other reqaireteente.

Subpart D-AppuceUon for Package 71.105 Quality ensurance program
Approval 71.107 Pecksge design control -

naos Procament document control (c)'fhe regulatione in thle part apply .7131 Contents of eppliceth n.111 Instructione,procedern, med to any certificate holder and to anyn33 Pedage disertption, d I"8''71J5 Paciege ersluetion. nju'*" Document eM licensee authorized by specific license*

71.37 Quality'securenen. leeued by l'ne Commission to receive,nJ15 Contml o urchned makdel,
possess. use.or trenefer licensednJe Requirement for additlenal

IN'""'"**
Subpart E-Pac' ose Approvat Stendente 71.117 I I lon d control of !* materialif the licensee or certificate j

h meteriale, arte, and componente. holder delivers that materialin n ]
n 41 Demonstration of complience. 71313 Contro of special processes. . E common or contrnet carrier for transgert i

n.43 Central stendetds for all packages. n.121 Intemelinspection. ' or transports the material outside the |

71.45 Ufting and lie.down standards for all n.123 Test control E confines of the licensee's or certificate i

pechages. n.125 Centrol of measuring and teet holder's facility. plant, or other
'

equipment- authorized place of use. No provision of
73.47 Entemel radio' tion standarde for all n.127 Handlitig. storage, and ehlpping this pnet nuthorites poneselon of

licensed material,71.51 A t anel requirements for Type B 71.12e I spection, test.end opereting status.
pockeges. 71.131 Nonconforming meteriels. perte. or . _ _ .

71.52 Esemption for low specine activity componente.
- ItSA] peckeges 71.133 Corrective action. s poeut 5 mice Men,el(Dessiesue edell Menwell,

n33 Festile meterial esempilone. 71.125 Quehty sesurence records. secties 134.3 eMeh ls laceeperated by reimace et
7135 Ceneral requirements for all fiesDe n.127 Audits. et crR tt:4 tteral

merenel podeges
7137 5pecac stenderde for a Heelle Qass ! Appendte A-Determinetton of A. and Ae.

packege.

71 1 November 30,1992
_ _ - - - _ - - _ _ . - - _ _ _ - _ - _ - _ - -
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PART 71 o PACKAGING AND TRANSPORTATION OF RYDIO ACTIVE M ATERIAL

Close npecuan by wafer means
!' tmmediate contact by water of sumcient

(d) Exemptions from the requirament bcensed meterial to a carr6er for
~

for heense in i 73.s are specined in transport or (b) transport beensed
i 71.10. General 14censea for which no material except as authorized in a E thicknesa for maximum renecuan of

*

NRC package approvalis required are generallicenu or a specific hornae neutrona.

(-
a

Contolnment eyrtem means theissued in || 72.16-71.24.he general issued by & Commission. er as *

license in i 71.12 requirve that an NRC exempted in this parL = components of the packaging intended -

*
certificate of compliance or olhar to retain b radioactive material during

I D "hpackage approvej be issued for the transport.
packere to be used under the generst he foUowing terms are as defined Conveyoner means arMirta |

8 license. Applicauon for packsg, here for & purpose of this part, aircraft vessel, freight container.or
: cpproval must be completed in nroughout h part, the standards are bold. compartment. or defined deck ares j

" cecordance with Subpart D of this part. expresud in metric units: the d an idand waterway craft or umping i

g demonstrating ht the design of the g spproximate Enghsh equivalents nuel.
'

.

packese to be used setienes the package & presented in parentheses are for gacfusfe, asse (also referred to in
3 approvat standards containedin , information ody. other regula tions as " sole use" er *h!!

A , means the maximum activity of Losd") means b sole see of aSubpart E of this part as related to the w

tests of Subpart F of this part.no . special form radioactive matanal conveyance by a single consignor and
transport of licensed material se permitted in a Type A packaga. A e for which all initial intermediata, and
delivery of!! censed material to a carrier means the maximurn activity of finalloading and unloading are carried
$er transport is subject to b operating redioactive material, other than special out in accordance with b direction of
contrds and procedures requirements of form radioactive matedal. permitted in a the consignor or consignea.

Subpart G cf this part.so the quality Type A package.%ese volun are either riulle class /ficauon means,8me

esaurance requirements of Subpart H of listed in Appendix A of this part. Table categorization of fissile material

thh part, and to b general provisions A-1. or may be derived in accordance packages into one of b foDowing thme

of Subpart A of tius part. includmg DOT with the procedurs prescribed in clesus according to the controle needed

regulations referenced to I y1.E. Appendix A of this part. to provide nuclear criticahty malety
Corrier means a person engaged in during transportation:;;;

the transportation of ps:sengers or (t) nastle Qass 1: A peckage which
( 71.1 h aM m property by land or water as a common. may be transported in unhmited

(a) All communications concerning the contract. or pd rate carrier. or by civ0 numbers and in any arrangemenf.and
, reguhtions in this part should be aircrdt. which mquhe no nudsar dticahy
- eddressed to the Director. Office of ufety controla during transportation. A-

5 nudear Maierial safeer and safes ==rds. iransportinde,is.otoss f.e
g U.S. Nuclear Regulstory Commission, purpms dnuckar cdd ty adety ht

Washington. DC 20555. or rney be .
g Certificate holder means a person rs stion levela.

me be requhd kcause of external
g deliscred in person at the Comm8ssion

OfDcc at 2120 L Street.NW. ;;; who holds a certificate of comphance, or (1) nestle Class 11: A package erhich
Washington. DC. or its Offices at 11555 g other package approvalissued by the may be transported together with other []

,J ockville pike. Rochille. Maryland. Comminion. packs in any arrangement but.for s

E- (b) Each record required by this part critica ty control in numbers which de

.

must be legible throughout the niention mot exceed an aggregate transport index
of 30.%ue shipments require no otherperiod specified by each Commission| -

regulation.The record may be the nuclear enticahty safety auntrol daring

enginal or a reproduced copy or a transportation. Individssipack may .
.

microform provided that the copy or have a transport index notless IL1

cicroform is authenticated by and not more than10.
* cuthorized personnel and that the (3) nsalle Class U1: A shipment of

E microform is capable of producing a pachsges which is opetrolled is

; clear copy throughout the required transportation by specInc siw.,n - -
a retention period.De record may also be between the ahlpper and the carrist to

" stored in slectronic media with the provide nuclear criticality safety.
fie:Ile materief andfiasBe -

capabihty for produems legible, radionuclides:'Tisa!!e material" annenscccurate, and complete records during
any meted,al consisting of or contab regaired rstentaan period. Recxntis one or mors fissue redionuchdes.euch as lettera, drswings, speci5 cations, endionuclides are plutonium 3as,

must include all pertinent informs tion plutoniuma plutonturn.3n, urenham.
such as stampa, initials, and signatures. us, and ursalum-235. Heltber natural
De boenses shall maintain adequate not depleted uranium la fissue material.
atfeguards against tampedag with and nss!!e metedals are classified in this
lou d records. section according to the controls needed

fgyt.t emorpretatens. to provide nochar enticahty safety
during transportation.Certain

Only wdtten interpretations c(the y exclusions are provided in 8 yLg3.
o

U regulanons in this pad by the
* [cIficocurhmosedmeans

g s
E Comrnission's General Ccunsel are
binding span b Nam , ]3) Uranlu orium sees and

* physical or chemical concentrates of* I yt.3 nwhoment ter seeren.
| A han'ee subject to the regulatiaca ; th m cres:

| [2] Untrrsdiated natural or depleted
to this part snay not (a) dallver any l ersnlum or omtrradisted natural thoriser _ )

71-2AprS 34 Ti??2
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PART 71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATER (AL
*

.

a moMup

"*"g^',ra[om indiooctive moredd
Normal(3) Trillum oxide in aqueous solutions ,

ma ch :onet , je a D meena the radioacurity of the
Speci c oct/vlty of a radionuclideprovided the concentration does not , g 9

esceed 8.0 m!ilicuriee er m!!!!!!ter. -8pec jg "" ' todionuclide per unit mass of that(4)Meterialin whic the tadioactivity mum nte a day noue nuclide.The specific actJvity of ais essentially untform! distributed and emtion means the presence of
materialin which the radionuclide ism

in which the estimate average * hydmrenous matend betwee pekaps essectlaDy uniformly distributed la b
concentration per gra.m of contents does to such an extent that the maximum ndlosctivity per unit mass of b

g not exceed. nuden nuUvity results. material.
(110.0001 milheurie of radionuclides pockege means b packaging State means the uveral Statu of the,

a for which the As quantity in Appendix A together with its radioactive contents as Union, the District of Columbia, the I
a af this part is not more than 0.05 curie

pruented for transhp.ockeg, meens a |

rt Commonwealth of Puerto Rico,the |
(11) 0.005 millicurie of radionuclidu for' (g) ri,,ff, meg,r

* which the A. quantity in Appendix A of flestle material packaging together with Virgin Islands. Guam. American Samoa.
the trust Territory of the Pecific Islands. Ithis part la more than 046 curie, but not its fissile contents. and h Commonwaalth of b Northern ',mm &an 1 cude; or (2) Type Bpockage means a Type B Mariana Islanda.(11 03 millicurie of radionuc!! des for package together with its ndloactive 7'reneport /nder means b jwhi the As quantity in Appendix A of contents. On approval, a Type B dimensionless number (rounded up na |

,thl part is more than1 curta, psekase design is des!gnated by NRC as the first decimal place) placed on the i

B(U) unless the package has a maximum label of a package to designate the
'-

(3) Ob ects of nonrediesetive material normd openting prepun of rnom than degree of control to be exercised by theexterna y contaminated with 700kuopucal(1001bM auge ter a
radioscuve matuial. provided that the pressure relief device whick would carrier during transportation.no
redioactive materialla not ruedily allow the release of radioactive matedal

tunsport index is determined as
!ICII'**:a dispersible and the surfsos to the environment under the tests (1)he numbu expnuing the !3 contarninetion, when avereged ovat an specified in I n.n (hypothetical maximum radiation levelin millirem per l" ans oil square meter does not exceed accident conditions). in which case it hour at I metu imm the entunal i

a 0.m01 millicurie (220.000 disintegrations w!!!recelwe a desi nationB(M B(U)8 ackage:or
surface of the fe Class D packages, theper minute) per square cantimeter of refers to the need for untlete approval

(2) For Fissi* redionuclides for which the A. quantity of international shipments: B(M) refers g ,
in Appendix A of Part n la not more to the need for multilatual approval ra diation level in m!!hrem per hour at tthan 0.05 curie, or 0.002 m!!heurte
(2.200.000 d!aintegretions per minute) nere is no distinction made in bow meter from the external surface of the

! package.or the number obtained bydividing 50 by the allowable number ofper equare centimeter for othat packages with then designations meY

_ radionuclides.
g be und in domestic transportation.To
g determine their distinction for g; the packages which may be transported

interna tional transporta tion. see DOT a together an determined under $ 71.54.
-

Max / mum normoloperating pressure a
1

means the maximum gauge pressure that a regulstions in 49 CFR Pa 1173. A Type B whichever number is larger.
I

$

_ 3 would develop in the containment package approved prior to September 6- Type A quonuty means a quantity of' . I

g system in a period of one year under the * 19a3.was designated only as Type B. radiosctive material. the s' gregate |
* g

he at test specified in i n.71(c)(1). in the Limitations onits use an specihed in redioactivity of which does not exceed
8 absence of venting. extemal cochng by g 71,33- A in special form ndioactive mateda!;
, an anciuary system, or operational pocAcying means the assembly of or As for normal form radioactive
. controls during transport. components necessary to ensun material,where As and As are givenin

Naturalthon,um means thorium with compliance with the packaging Appendix A of this part or may be.

j the naturally occurring distribution of nquirements of th!s part. it may consist determined by procedures described in )
.

thorium isotopes (essentially 1m weight of one or more receptacles, absorbent ndia A of this part.
'

perunt thorium-232). materials, spacing structune, thermal A%pe B guantity means e quantity of,

lasulation, radiation shielding. and ndioactive material greater than a Type
devices for cooling or absorbing A quantity.
mechanlea1 shocks.nr vehicle. tie- Umnium-eatumidepletedenriched
down system.and auxillary utpment (1)Noturoturonium means uranium

* ith the naturally occumna distributionmay be desire 4 as part of wt of uraniumisotopes(approximately
paekagi . rm rodioact/ve material 0711 weight percent uranium-235, andSpecio
means to loactive meterial which the remainder essentially uranium-238).
satisfies the following conditions: (2) Depleted umn/um means uranium

(1)It is alther a single solid piece or is containing less uranium 235 than the
contained in a sesled capsule that can naturally occurring distribution of~

be opened only by destroying the uranium isotopes.
capsule: (3) Enriched uronium meens uranium

(2)ne piece or capsule has at laast centsining more uranium 235 than the

one dimension not less than 5 naturally occurring distdbution of
millirneters (0.187 inch); and uranium isotopes.

) estisfies the test requirements of _

(a) Each licensee who transpotts
A special form encapsulation designed licensed materialoutside of the confinesin accordance with the nquirements of ofits plant or other place of use, erwho --
I n.4(o) of this part in effect on June 30. dehvers licensed material to a carric19&3. and constructed prior to july 1. for transport. shall comply with the
1965 may continue to be und. A special apphcable requirements of the
for:o encapsulation either designed of rerufsdons appropriate to the mode d
constructed after June 30.1985 must transport of DOT in 49 CFR parts 170
meet requirements of this paragraph through 189.

Aprl! 30,1992
71-3
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71.5(e) 71.50(a)
'

PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL 1
;.

~

'(1) The licensee sheB p' onicularly mete g 7:As comiptetensee snelseewesy or /
DCrT regulations in the foHowing arose: ensermanen. (~(1) Packaging-49 CFR Part 173. . (e)Information pro &d to the j
Subparte A and 8 and li173A01- c--1 la= by as applicant for a 4

SW78. - - - license er by a licensee or informetion i
(11)Merking and labellag-40 CPR required byestate or by the -

Port 171.Subpart D and Ig 172A00- Ceauniselen's reguletiene, orders. er ~!
1 mph 1mm1M40. license conditions to be maintained by 4

- (iii) Plecording-49 CFR Port inJOS- the applicant er the heensee shall be - !
.172.819.172350 and Appendiese 5 and C. complete and securgte in all meterial i

tv) Monitoring-.40 CFR Part 172. ,, es,,
Su M C. Each appliensterlicensee shad

'

(v) Accident- "-- " CFR Part r==lamaaa dinfamauca .
17L18 and 171.18. identified by the applicent er heensee se

*

} Shi papere-48 CFR Fed 14 heving for the reguieled activity a _S' " signincoat implication for public beelth
(2)The boensee sheH eleo note DCyr R

regulatione pensining to the followles S and oefety or-- defense and '
f

mcwhy. An applicam or hcensee -
esodu of transportauss- E deletes this graph onlyif the - !

D (1) Rail-4e CFR Part 14 Subpene A-g applicanter faBe to motify the
'

and K. rwn=&aan== efinforseeGen that the
,,

.(H) Air.-49 CFR Part14 Subpane A- applicant erI-*- hee identined as 4, D and M. '
: heving a signincent kuplication for - -

u ; M)**d M-(iii Vessel-de (2R PmM178.Subparte. public heale and midy w sommen ,i
defense and escartty. Notinesties shall ~ ier Iv) Public H.,,. CFR Part1Fr. 4.ided to es Adminidrehr d eee, . . - ,

' - lif M sono em ad
L-

g apphoeble to e ofheensed
appropetete Regional OfEce within two '(
wwLing days dWesi% the ;

meterialby reg. y,erwater
i- because he W or te information.This seguirement le met- 1

teasponstian of the shipment le set hi applicable to information which te 'Ia
inwrouk or foreign comuneros,erto e already required to be provided to the
ahipmem dbeennd mahdelby air Commisalon by other reportes or .;

d'P eling requiremcats.
jbonnee die ehlpment le mW transpermd .

*ta'sivG abcreft, die licensee abeR t.
eenfonn to the standerde and '8-

.

seguiremente of the DCFTapectSedin Subpert B-EsempHons
peregraph le) of thle secties to the some -.

entent se if the ehlpment er IF1.7 speselleesemptene.
.

'*

transportaties were la laterstate er On application of anyintesented
foreign commerce erla civ8 abeek. A er enits owninitiative. die '

j. sequest for modificellen, waiver, or selon eseygrant ;

| esemption from thoes n-- and from the requiremente of tiene 1
, any notiScotton referred tola these in this thatit determines le '

!- C- - ate. meet be Aled with er au bylow and wlR met endesger i

made to the Director. Othee of Nuclear hfe er property or Ibe ceausen defense '
.

&Isterial Safety and Safegeerds.U.S. - and esserity.,

Nuclear Regulatory rhiaata= ; ; 1 N I""'"*83 ,

Washington.DC sos 5L ,s '

.|~ ! 17tA Esempeenstphyeleisne.
8 N l'88'**** "'"e". Any physic!aalleensed bya State of=
'888'emoam OMB appemet a

= (a)The Nuclear Regula -

the United States to dispones drage la 'i

"""'aata= bas embeeltted -

the precues of medicinele frees
8 MJ with respect to transport $le

lafemistles ai.as
_h_e OfBee of

physiclea etbeensed snetodel usela.
;

to -
sentained la this part to the pesense of medicine. However, esir ,

Mamaramane and Budget (OMB)for phyelcina opereung* tie
en approval es required by the Paperwork .

en esset be Boonsed enderle
' g amane6== Act of1980(44 U.5E 3001 et CFR 35. *

- est.). OMS hee appuosed 6e -
.

E telenmation ==R=a'a= ~de_r sentrol
871.10 Esemptonforleurlevetmetereste.

,

p sostelmed in this part un (e) A Mcensee is exempt from a5!

)' mesaber step cDos, requiremente of thle part with respect to .

)Tb opproved beformelles ehlpment er carriage of a package
regubeenente sentained la tble containing todioactive meterial beving a

part appear la il n.8,FL12.nJL FLBI. epecinc activity not greeter than OAnt *

,

. _

n.as.nm.nas.nm.nas.nst ;
.

;
nAs.F1As.nsr.n. net n.1on.n.las. - .I :

n.10F, FL100. FL11L n.115. n.115. ?

FL117.FL119.FL12L FL135.FL125
n.127.FL12B.FL13L n.133,n.115 and .!

,,,n, .1*r. j
1
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71.10(a)
PART 71 e PA'CKAGING AND TRANSPORTATION OF RADIOACTIVE MATERI (.

microcede/ gram. f (e) For pnviously approved Type B C and H of this part.
(d) This generallicense is subject to

(b) A heensee is exempt from eB : pocheges which are not designated as the limitation that the specmoa' tion. *
either B(U) or B(M)in the NRCrequirements of this part,other than a

I 7L3 and i MS8.with respect to a Certificate of Compliance, this general container may not be used for a

ahlpment or carriage of the followin8 license is eubject to th) additional ahlpment to e location outside the'

packages: nstrictions of I n.13. United Stetes after August 31.Iges,
tutept under special arrangements"

(1) A paekete contatning no more spproved by DOTin accordance with 49
than a Type A quantity of radioactive '" n 33 '' CIR 173472.
materialif the pacha contains no , , , ,

Is) A % B package pnviously N W h S ee W seresysi
aperswa peahapa.a p e of | approved by the NRC but not

sauhd; or designated as B(U) or B(M)in the NRC . (a) A generallicense is issued to any

(2) A package transported between Certificate of Compliance. may be used licensee cf the Commission to traneport
or to deliver to e carrier for transportlocations withm the United States which under the generallicense of n 71.12 with o

contains only amedclum or pluton!um in the following additionallimitations: 3 licensed materialin a package the

*Pecial form with an aggngste (1) Fabricstion of the packaging was design of which has been approved in a
foreign national competent authodtyesdioactivity not to exceed 20 cudea. if satistsetorily completed before August g

' castiacate which has been avalidated
the package contains no bsue material 31.1986, as demonstrated by application

of U the fissue material exem tion of its model number in accordance with p by DOT as meetists the applicable )
standards of I n.83 an natis I 7125(c); and mqufrements of 49 CFR 1n.12. ;

b) This generallicense applies only to '

sh(ipments made to or from locations !(2)The package may not be used for a
I M*" @'**"'*dl shipment to a location outside the

outside the United States. |United States after August 31.1986,
Mpad Meeral hw except under special arrangement (c)His generallicense appbe only to ;

1

a hcenses who-approved by DOT in accordance with 49 (1)Has e copy of the apphcable$ T1.12 Generet hoenee: N7tC apprwed
CFR 173 471. cert $cate, the revalidation, and thepeettage

(b)The NRC will approve
(a) A generallicense is hereby issued modmcations to the design and drawings and other documents

to any icensee of the Commission to authorised contents of a Type B package referenced in the certificate relating to
the use and maintenance of thetransport. or to deliver to a carder for previously approved by the NRC.but packspn and to the actions to be taken |

trar rt. licensed materialin a package not designated as B(U) or B(M)in the >"" '" *=a"ad |
'Jm,dt.""L**%"Ms been gcgtmaa ar c=*====- !

8 ssued by the NRC. 8 (1)The modifications are not
"" (2) Complies with the terms and,

i
conditions of the certificate and ||,

f g (b) nis generallicense applies only to i significant with respect to the design,

.Q 7' alicensee who has a quality assurance " operating characteristics or safe g revalidation and with the applicable 1
o

l
a requirements of Subparts A.G and H of

M program approved by the Commission performance of the containment system this part. With respect to the quellry
,|

"
4

, as satisfying the provisions of Subpart H when the package is subjected to the , assurance provisions of Subpart H of,
tests specified in iI n.n and n.72; and

this part thelleer.see is esemptfrom
6, of this part. *

-( (c)Ris generallicense apphs only to (2)The modmcation to the package .

a licenses who:
satisfies the requirementa of this part. I design, construction,andfabrication' j

(c)The NRC will revise the package Lconsiderations.,

(1)Has a copy of the specificlicense. identmcation number to designate*

certificate of compifance.or other previously approved Type B package $71.14 Generalnoemos: Type A.Fleste i
~

approval of the package and has the designs as BiU) or B(M) after receipt of come u peakapa. i
'

drawings and other documents en 8pp!! cation demonstrating that the (a) A generalBcense is issued to.any
referenced in the approval relating to des!gn meets the requirements of this licensee of the Commisalon to transport
the use and maintenance of the balle material, or to deliver fiss!!eP"'t-packapng and to the aetions to be taken matedal to a carder for transport.*

pdor to shipment g yg,gs o,n.,,g sc,n : pay.p.cencation without complying with the package'

(2)Compues with the terms and eentainer, standards of Subparts E and F of this
conditions of the license.certificats,or (a) A generallicense is issued to any part if the makdalis ehtpped as a

.

other approval, as applicable, and the licensee of the Commission to transport Fissile Class D package.
,

'

applicable requirements o!Subparta A. or to deliver to a carrier for transport g (b)This generallicense apphes only
G and H of this part and IIcensed matedalin a specification .

(3) Submits in wdting to the Director, container for haile material or fora E when a package contains no more than

Of!)ce of NuclearMaterialSafety and Type B quantity of radioactive material a a Type A quantity of radioactive

Safeguards. U.S. Nuclear Regulatory
as specmed in the regulations of DOTin ' material. including only one of the-

Commisslon. Washington. DC 20555. 49 CFR Parts in and 178. ; following-
(b) Dis generallicense applies only to (1)Up to 40 grams of uranfum-235:se

prior to the Heensee's first use of the a licensee who hes a quality assurance (1)Up to 30 grams d uranium.232;orpackage. the licensee's name and license program approved by the Comm!selon gg
number and the peekage identification atisfying the provisions of Subpart H redionuclides of plutoniurro except thatanumber specified in the package,

(c) enerallicense applies only to for encapsulated plutonium. beryllium#
tautron sources in special form, an As(d) This generallicense applies @ a licensee who. .

when the package approval authoriaes (1) Has a cop'y of the specification: quantity of plutonium asy be prenant or" ''

(4) A combination of fissueone of the package under this geners! arid
hcansa. (2) Complies with the terms and radionuclides in which the sum of the

conditions of the specification and the ratios of the amount of each
applicable requirements of Subparts A. rsdionuclide to the cornsponding

April 30,199271-5
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71.18(b) 71.24(b)
PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

.

k maximum amounts in paragraphs (b)(1). packsging) the maximum amoum of '- l 71.22 General noense: Type A peehage,
{ (2), and (3) of tMa section does not uranium 235 per package me n'ot mm Cleas IM eNpseenL j

exceed unity, exceed b value 31 van in Ta la D of this (a) A generallicense is Isesed to any |
s
h part and licenses of the Commission to transport3

T 2 (7)he transport index of each fissile material, or to deltver hasDe
(c)This general Ucense applies only a package based on criticauty material to a carrier for transport,

when. except as specified below for considerstions is taken as 10 timp the without complying with the packap,
g encapsulated plutonium-beryDium number of pams of uranium-235 in the standards of Subparts E and F of this

|
6

2 sources, a package containing more than package divided by the maximum part if limited materialis ahlpped as a '=

25 grams of fis:Ue radionuchdes is allowable number of pams per package e'is:De Cass m shipment.
, labeled with a transport index not less in accordance with Table I or Table D of (b)This general hornae apphs onlyk

,,J is part as app cau ble. when a package contains no more thanhthan the number given by the foHowing=

equation, when b package containa x a Type A quantity of radioactive
pams of uranium 235 y grams of material and no more than 400 pass
uranium-233 and s groms of the fiaaBe total of the fissile radionudides of

Enimum Transpan laden = (0.40x + 0.67y + r)(I 3. k , ).
htonium encapsulated as plutonium-radionuclides of plutonium:

um neutron sourms in special

(c)This general heense applies only
"For a package in which the only fissue when the fissile radionudides in the ;

materialis in the form of encapsulated Fissue Osu m shipment exowds none
plutonium-be Illum neutron sources in *I b I*U'"iT
special form. e transport index based
on criticality considerstions mey be (1) 500 pams of uranium-235:or |
taken as 0.026 times the number of (2) 300 pame total of uranium 433,
rams of the fissile redionuclides of and the Assile radionschdes of
plutonium in excess of15 pams.In all plutonium:or
esses, the transport index must be (3) A total quantity of uranium 433,
rounded up to one decimal place, and uranium-235, and the hasDe

,

lmay not exceed 10A radionuclides of plutonium such that tbs |

I7120 Generet Scanse: Restrteted, naaBe ~Tasa t.--Preussed litAts ce tjuwauw-235 aum of the ratios of the quantity of sadt
CasseIlpackage. eta Festo class N Pamt AnucAsa radionuclide to the quantity edin

to I 71.2*X6XI) paragraphs (c)(1) and (c)(2) this
(a) A generallicense is lasued to any section exceeds imity; or

.

licensee of the Commission to transport ** .! 4) 2500 game total of the BsaDe
fiasUe material, or to deliver fissihn $ ra(dionuclides of lutonlum encapsulated -

1

uw, e=== a. , , , , , , , , , , , , ,material to a carrier for transport. ** g q|=**= =' * , meu s. ,, as pluton! Ufum neutron sources
without com ying with the package E in s cial form. ' '

standards o Subpans E and F of this s. as ( nis genera! license applies only.
part if the materialis shipped as a g g * when shipment of these packages is '

Fissile Cass U paekage. made under procedures specificallyn as

(b) This geners!!icense applies only "u *y authorized by DOTin accordance with
when: e s. 49 CFR Part 173 ofits regulations too

j (1)ne packare centains no more as as prevent loading. transport or storage of i

,

than a Type A quantity of radioactivs !s E thue packages with other Fissue Class i
a

e material:and v so U packages or Flas!)s Cass E - i

**(2) Neither beryllium nor hydrogenoas J g ab!pments." '

Imaterial enriched in deuterium is u a*
apresent; and e, g j

(3)De ietal mees of graphite present E |7tJ4 Generaf Econse: Restricted,Please
'

a as

does not exceed 150 times the total mass as "
class in aNpment,.

of uranium-235 plus plutonium; and $, E (a) A generallicense is issued to any
*

(4) Substances having a higher a n' licensee of the Commlulon to transport
hydrogen density than water, e,s. 18,, Q Essile material, or to dehver fissus
certain hydrocarbon cus, are not e eso material to a carrier for transport. |

resent. except that polyethylene may aar me withoutcomplyingwiththe acks '

e osed for packing or wrapping: and standards of Subparts E an F of
(5) Uranium 233 is not present, and TAME R. -Psanassou htAss or unusuu. gart if hmited materialis ahlpped as athe amount of plutomum does not

235 eta Fetu class N Paca.aos Anuca. s tas!!e Cass F1 shipment -
exceed 1% of the amount of uranium 235: sa to 5 71.tmX6XI) (b)Ris generallicenn applies only
and when:* * " * ' ' " *

(6) The amount of uranh:m-235 is (1)No package contains more than s
limited as follows: u e .= e. Type A quantity of radioactive material:

If 6 EsaDe radionuclides are not "$f,,", ,*,,f,,=,,,, '* , , , , . , , , , , , . ,, , , , , , , , , ,
aad. in w w

uni y distributed. the maximum (2)De packe ng does not
a es incorporate les shielding exceedingt -amount of uranium-235 per package may
asnot exceed b value given in Table I of ,g cm in thickness. tungsten shielding. er g

uranium shielding. andthis part or as un
(3) Neither beryntum not hydrogenous(u)1f the fiuue radionuclides are **

distrhted un!!ormly (i.e, cannot icern a l', E material enriched in deuterium is
present andlattite arrangernent within the -

|

|
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PART 71 o PACKAGlE AND TRANSPORTATION OF REIOACTIVE M ATERI Al.

(4) he total maes of graphite present '"Tasa si 8'emmaarna uAas tw unassun - (b) T_scept as provided in I n.13, an
does not exceed 150 times the total mass 235 ewn Fissia CLAas ti 5.ariarert Aera application for anodification of a
of uranium 233 and plutontum: and casa vo | 71.ta(bHsXi) psch age design, whether for

*

modification of the packsging oc(5) Substances having a higher %%
hydrogen density than weter op authorized contents, must include

** = " '* " * ha'""*"a=*'d'***= sufficient information to demonstratecertain bydrocarboo olla, are not #E*Y " ~EI that the proposed design satisfies thepresent, except that polyethylene may a e==y

be i. sed for packing or wispping and package standards in effect at the time

(6) Tor fiulle contents containing no 5 g the application la Blad.

sranium-233 and less than 1% total si amo

plutontum: g I 71.23 peeksyse ertpees#

he application must indude a(I)1f the fissile radionuclides are not e m
sniformly distributed, the maximum ej g description of the proposed pad in

sufLcient detail to identify the pa eamount of uranlurn-235 per consignment ,, eso
* too accurately and provide a sufLeient basisdoes not exceed the value given in Table

,'", for eva'ntion of the packaga.no*'III of this part; or ,
description must include:(II)If the fissile radlonuclides are u eno

(a) With respect to the packaging-distributed imiformly and cannot form a f, 3 o
3 (1) Classification as Type B(U). Typelattice anangement within the a tam

packaging.the maximum amount of e,s : B(M). or fissile material packaging,,
(2) Cross weightstanium 235 per shipment does not ; u im a
(3) Modelnumber;exceed the value given inTable IV of a uno '

this part and s'f. @ (4)Identuication of the cootainmenta
4 i s.sco system;(7) For fissile contente containing

aae taan (5) Specific materials of construction,tranium-233 or more than 1% plutonlum. =

{ the totalmese of fisslle materialper weights, dimensions, and f abricalite

shipment is Limited so that the sum of Tasa N Prawssana Mass cr (JRAMUhe- methods of:
the number of grams of uranluro-235 r35 ean Fassu Ccasa tu s ,ucerr Aseu- (t) Receptacles:

E divided by 400. the nu:nber of grama of casa to $ 71Jacb)(5Xs) (ii) Materials specifically need as
nonfissIIe neutron absorbers or. plutonium divided by 225 and tbs n, %

" number of grams of uranium 233 divided moderators:
(111)Intemal and external structuresby 250 does not exceed unity as T=,,,, a T_"*;%*,f"""

supporting or protecting receptseles:
* * " ' " * * "

expressed in the formula m =ra==
(1v) Valves, eampling porta.1Liting

* '8" devices, and tie <iewn devices:
pim 'i' E (v) Structural and mechanical meansa===w=Mu= s2s , gn s=amem , g for the transfer and dissipation of baatu*'* 8''"=

_and,
is tsuo
SJS #A''r=au w'eniva sts , g 7

p H0 psms
.<

E telldent!!ication and volumes of any
(8)ne transport must be direct to the a receptacles containing coolant.

6
consignee without any intermediate. *
transit storage; and

I-
(9) Sh!pment of these packages is

made under procedures specifically ""Sut>part D-App!! cation for packe9e
(b) With respect to the contents of the.-

suthorized by DOT in accordance with Approval
pa

49 CFR Part 173 ofits regulstions to
m contents of appnesses radiosctivity of radiosctive constil~ents:herbesie be s 3$se a

n
eges h (a) An application for en approval (2)Identincation and a aximum*

D pse eges or Tissile Class Ill under this part must include, for each quantities cf fissile constituesta:a

a proposed packaging design, the (3) Chemical and physical form:' **"
-

' following informstion: (4) Extent of reflection.the amount
(1) A pachage description as required and identity of nonfissile materials maad"

by 8 71.33; as neutron absorbers or moderators, and

(2) A packsge evaluation ae required the atomic ratio of moderator to fissile
.,)y i n.35: j constituents:

: (5) Maximum normal operating

{ ' s PI"'"I';
(6) Maximum weight:6g
(7) Maximum amount of decay best: .

(3) A quality assurenee program , and -

a description as required by & T1.37; (8)ldentification and solumes of any
coolanta..

I- | 7t.ss Factsgo evatgenen.
He application must include:
(a) A demonstration that the ackage~

(4)In the ene of fissile material, an satisfies the standards specifi in - ,_

identification of the proposed fissile Subparts E and T of this part
clo sa.

71-7 AprilM 1992

_ - - _ - - _ _ _ _ _ _ - _



O a ,

'ur
.

71A7(c) .

71.35(b)
PART 71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

rt.as Generer standarse ser as N1f hm h a em Muh --

(b) For e nssile Class U package.& P**** 8'**- devica which ts a structrualpart of b
allowable number of packages which

(a)he smaDest overaD dimension of paiksge the system must be capaMe of f
may be transported in h same whicle
in accordance with I n.59; and * package must not be less than10 cm withstanding, without generating stress -

(c) For a Flestle Clsse UI shipment, (four in.). in any material of the package in excess
(b)De outside of a pachage must ofits ykld strength, a static force

iany proposed special contmh and incorporate a feature, such as a seal, o apphed to the center of gravity of the '

precautions for transport. loading. which is not readily breakaWe, and d package having a vertical component of
unloading, and handling. and any which, while htact. would be evidence a two times the weight of the packap |
proposed special controis in the event of that the packese has not been opened a with its contenta.a horizontal

by unauthorized perstms. ' component alongthe directionin whichaccident or delay.
t7tJ7 Ouattty assuranos, (c) Each package must include a P the vehicle travels of10 times the we!ght-

(a)he applicant shaU descrh the containment system securely closed by of the package withits conhnts.and a.
quality assurance program (see Subpan a positive fastening device which cannot horizontal component in the transverse -,

.H cf this part) for the design. be opmd unintuuonaUy. dinction of five times b weight of the
f abrication, nuembly,tuting. (d) A package must be of materials package with its contenta.
maintena nce, repair. modincation, and and constmetion which assure that

-

use of the proposed packap, there will be no algnificant chemical. I g) Any otkr structuralpart of b
(b)De apptcant abau identL*y any salvanic.or other reaction among the ; padsp wWeh could k ud a se

estabushed codo and standards packaging components or between the 1 down the package must be capaWe of
proposed for un in package design. packaging components and the package " Ming rendered inoperable for tytag
fshdestion, anembly, tenths. contata. in dng fage of water to theg down the package during transport erasible reaction
maintenance, and use.In the absence of. nsang imminin mustk daignd wthtmnge
a ny codes and standards. the app!! cant 5"I885 C" **hnt- # equivalent to that sequired ice tie < lown

shall describe the hesh and rationale d'$ P'*A*[gh',''l[U' ' $ *' Ld**l'*'
und to formulate h packap quahty g

re dioactive contents to escape.must be p)Each tiedown dedce which ts a
'"'

"""#*"C' P"8#""" haB identify any protected against unauthorized structuralpart of a package must be(c)he apphcant s
specific provisions of the gua!!ty operation and, except for a fed with an designed so that failure of the deviosressure
assurance program which are appucable relief device.must be provi under escualveload would notimpair
to the particular package design under enclosure to ntain any Inkap. the ability of the ackage to sneetother
consideration,induding a dueription of (f) A package must k designd, nquimmats of pan.
b hak usting procedma. constructed, and prepared for shipment

so that under the tests specified in l 70sf Esamet reeseen stoneeres kra
4 f t.ss W a.:.ne fee eastsenes I n.n (Normal Conditions of

-

y Wormatnon. y Transport) there would k coloss or "g p',g[ age mustbe designed and a

if he Commhslon may at any tima ; dhpersal of radioactive contents.no prepared for ahlpment so that the

|
* require additionalinformationin order significant increase in external radiation radiationlevel does not exceed 300

levels, and no substantial reduction in minh pu hour at any point on eeg to enable it to determine whether a a'

license, certificate of compUanca, or the effectiveness of the packaging. axternal surface of the package and the
$

# ohr approval ahodd be granted. ;
(g) A packare must be designed. transport index does not exceed 10 (See

denied. modi 5ei suspended, ce contructed, and prepared for transport I n.4 "Dennitions'').For a package
reve,ked. so that in sti!! att at 34*C (1007) and in hansporud as exclusive un by raB.

j Mghwsk.erwater.rsdisuonienisg externa to the package may exceedthe shade,no accessible surface of a
SubpartE--packsgs Approval packs would have a temperature
Standants " *

Y(1907) e ggt,g
IMM Demonstmuon of compte ios. f,$jf,8 "use ahlpm t or 3,2

(a)The effects on a package of the in an exclusive use ahlpment. I (a)200m!!hrem/hourenthe
teste specified in i MJ1(Normal (h) A package must not incorporata a '' accessible externalsurfsos of the
Conditions of Transport) and the tests feature which is intended to allow package unless the following conditions

specified in i n.n (Hypothetical continuous venting durig transport an met.in which casa the um! tis 2000
WU b

Accident Conditions) must k evalanted $ 7tasjHilaf and seetwa stanases ter t h made in a cloud
by subjecting e atmple packe e or scale

e p

modal to tent.or by other me od of a transpon vm -

(a) Any Efting attachment that is a prodst n a ma
demonstration acceptaWe to the structural part of a package n nat be pa{ese aoa pos
Commission, as appropriate for the designed with a minimum safety factor vehicle remains fixed during
particular feature being canalderei of three against'ylelding when nedis hansponstion; and(b)Taking into eccount h type of (3)ners are noloading or udonding11!! the packade in the intended manner,opnations betwun the.ksinningvehicle,the method of securing or and must be esigned so that failum of
attaching the packsfc. and the controlsany Efting device under excessive load end of the transportation:to be exercised by t e sh! - . the mould not impair the ab111ty of the (b) 200 mintrem/ hour at

point on
Comm!nton may permit ahlpment to to meet other nquiremants of the cuin surface of the WMpacksk evaluated together with the this su part. Any other structural part of
transporting vehlds. the packege which could be used to Eft including the s7an oer and towageurfaces.

er.in the cut o
nva e a any

(c) Environmental and test conditions ackese must be capable of being 1p ay,sgg g,qg _ '
g

diffnent frorn those specified to i n.n the fered inoperaWe forlifting the gtgn the venren , , ,g
and I n23 may be approved by the package during transport or must be

{xte nal u se'e of the vehlde'.'
i rf f the load. and on f*

Commlnton if the controh proposed to designed with strength equivalent to w
be exerched by the shfpper are that nquired for Eftmg ettschments. pg
demonstrated to be edequate to aneurs

(b) Tle.down devices:the safety of the shipment.
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71.55(e)'

71.47(c)
PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

meters from the vertical planes hydrogenous solutions ce mixtursa (1)ne most reactive credible
-

represented by the outer interal surfaces where: configuration consistent with the.

of the vehicle, or,in the case of an open (1)De minimurn ratlo of the number chemical and physical form of the

vehide, af any polnl two meters from of hydrogen atoms to the numWr of material;

the vertical planes projected from the atoms of Lasus radionuchdes(H/X)is (2)Moderetton by water to the most
reactive credible extent; and

outer edges of the conveyance; and E200.

(d) Two millirem / hour in a.oy (2)ne maximum concentration of (3) Close reflection by weter on all

normally occupied positions of the fissue radionuc!1 des is Dve grams /litar, alden.

vehide except that this provision does and (c)he Commlaston may approve

not apply to private motor carriors when (3) ne maximum mees of f!ssDe exceptions to the requirements of

persons occupying these positions are radionuc!! des in the packey is t00 paragraph (b)of this sectionif the

provjded with special health grams. except for a mixtun where the package incorporates special design

supervialon. personnet rediation total mass of plutonium and uranium 233 features thet ensure that no mingle

- exposure monitoring devices. and exceeds one percent of the mass of packsging error would permit leakage..

ma.lf the and if appropriata measures are taken
training in accordance with i 1g.12 of uranium.235 the limit is 500 pk. the before each shipment to ensure the
this chapter, materialis transported in bu.

quantity limitations apply to the vehide, containment system does notleak,
; 6 7tm monebe,*emems terTM to a hold or compartment of an inland (d) A package used for the shipment
t

8 P***** waterway craft, or to a hold, of Basue material must be ao designed

(a) A Type B package.to addition to compartment, or defined deck area of a and constructed and its contente no

satisfying the requirements of || nAl- seagoing vessel: or hmited that under the testa spechdin

n.47 must be designed, constmeted, and (d) A packen containing uranium In.n (Normal Conditione of
prepared for ahtpment so that seder the enriched in uranium.235 to a maximum Transport):

lasta spechd 12 of one percent by weight. and with a (1)De contents would be subcritical;

(1)Section n.n (Normal Conditions total plutonium and uranium.233 content (2)he geometdc form of the packege

of Transport), there would be no loas se of up to one percent of the mass of contents would not be substantinDy

dispern! of radioactive contenta, as utentum.235.If the fiss!!e rad!onuc!! des altered:

demonstrated to a sensitivity of10"* A. are distributed homogeneously (3)ners would be noleakage of

per hour.no significant increase in throughout the package contents, and do waterinto the containment system

antemal radistion levels. and no not form a lattice arrangement within unless.in the evaluation of undamapa

suhtantial reduction in the the package: or packages under ii n.57(a). M.59(b)[1),

effectiveness of the packaging: and (e) A package containing any Bs:De and nA1(a).it has been assumed that

(2) Section n.73 (Hypohtical materialifit doee not contain more than moderation is present to such an extent
as to cause maalmum reactivity

Accident Conditions), there would be no five grams of fiss!!e redionut!! des in any
consistent with the chemical and

o escape of kryption-45 ascaedirq10.000 g 10. liter volume, and if b materialis q
sicalform of the material andS curies in one week.no escape os other = packeged so as to maintain this lim!t of Lp

E fissile radionudide concentration duMr:g )nere wn!be no substanual. R radioactive meterialeacae&ng a total to uctionin the effectiveness of theamount A.in one week. and no external a normaltransportor g ,

packsging.indudlar jcr ' 6
' redietion dose rate exceeding one rem (f) A packase containing not more

(I) No more than hve percent
g per hour at one meter from the Extamal i than one kilogram of piutonium of which

reduction in the total eflective volume of
-

surface of the packap. not more than 20% by mass may consist

(b) Compliance with the permitted of plutonium 239. plutonium.241. or any the packaging on which nudear safety is

activity rolease limits of paragraph (a) of combination of those radionudides;ce assessad;

this section must not depend upon fittars (3) A package containing liquid (U) No more than five percent

or upon a mechanical cooling system. solutions of uranyl nitrate enriched in reductionin the effective spacing

uranium.233 to a maximum of two between the fissile contents and the
9 7tM Esempson terlow asocmc acMy percent by weight, with total plutonium

outer surface of the packaging.and
(111)No occurrence of an apertuse toA P** * and uranium 233 not more than on,. the outer surface of the packsging large

A packare neeo not satisfy the tenth percent of the mass of uranium. enough to permit the entry of a 10 cm
requirements of I n.31ifit contains g33.
only low specific actfvity material and is (four trL) cuba's used for b thipment of(e Apackag
transported as exdusive use.but is 171.55 General re>quirements for at I sabe fissu)s material must be so designed sadmatedal packspa.
subject to il 71Al-71A7 of this part.

(e) A package used for the shipment constructed and its contents so limited
including i M43(f). of fissile material must be designed and that under the testa epecified in i nJ3

17t.83 nsane materiet asempsons- constrvetedin accordance with (1lyDothetical Acddent Conditions), the

ne following packages are exempt iln41-nA7.When required by the package would be suberitical. For this

from fissile material eleasification and total amount of re dicactive material. a determination. it must be assumed that:

I from the fissue material standards of package used for the shipment of fissile (1)ne fiss!!e materialis in the most
il n.55-71.61, but are subject to aD material must also be designed and reactive credible configuration

other requirements of this part; constructed in accordance with inM. consistent with the damaged conditlan

(a) A packege contain!rg not more (b) Except as provided in paragraph of the package and the chemical and

than15 groms of fis De tocloriudidas.!! (c) of this section, a packsse used for the physical form of the contents;

meterialis transported in bulk.the shipment of fiss!)e material must be so (2) Water moderation occurs to the
quantity limitstion applies to the designed and construc1ed and its most toactive credible extent consistent

contents solimited that it would be with the damaged condition of thei

(b) A package contalning irradlated subcritical if m atet were to leak into the package and the chemical and physicalconveyance;or

natural or depleted uranium including contalnment system or Ilquid Contents form Cf b contents: and

the products of irradiation if the were to leak out of the containment (3) nere is reflection by water a:rall --

| trredistion has taken place only in a eystem so that, under the following atdes. as close ae is consistent with the
conditions, maximum reactivity of the damaged condition of the packaga.

| thermal reactor, or
(c) A packege cents!ninghomogenona fissile rnaterial would be attained:

April M 1992
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* * 71,73(c)
71.57'

PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
I 71.s? Specmc standards for a Nano exceed 10 and must be rounded up to Sut> pert F-Pecitage and Spec 4al Form )
Class I package. the flest decimal place. Testse.

I

A Fiss!!e Ciase i pschege must be so gM esemeseensmensettransport, (-
'

designed and constructed and its (a) frofuotion. Evaluation af each
-

Ontents so limited that:
(a) Any number of undamapd I 71.s t Beecme etendansa tw a mese package dulgn seder normal conditions

of transport mustinclude aCinee sit oNoment.packsges would be subertticalin any determination of b a5ect on that
arrangement and with optimum A package for Rsalle Claes HI design of the conditions and tests
intenpersed hydrogenous moderation shipment must be so designed and specified in this wetim Sepmte
unless there la a greater amount of c.onstructed and its contents so hmited, opdmos may be seed tw es ime drop
interspersed moderation in the and the number of packsges in a Fissile test. 6e compmselce teat. and &e
packaging.in which case the srsater Class DI shipment must be so limited. Penetration tut if each specimenis
amount may be assumed for this g subjected to the wetar spray test before
determination; and (e)Twice this number of undamaged being subjected to any of the other testa,

(b) Two hundred fLfty (250) packages- packssee would be subcriticalif stacked (b)Intualconditions. With mpect to
if each packs e wen subjected to the Ig u a any.anangent.anuming te inital conditons fw the testa la this {

tests specifie in i 71.73 (Hypothetical el se reflection on all sides of the stack section, the demonstration of |

"*P '"8' "IO O' N#8 8#UI8U IAccident CondJtions), would be # * *'*U "" Part must be bened on b ambient
'

ruberiticalif stacked tobether in (b)We numbn of packages would be
temperstun pmceding and foDowing tbsanangement, closely n ected on suberf ticalif stacked together in any
testa nmalning constant at that valuesides of the stack by water, and with anangement, closely re!!ected on all betwm fTC(-2(TF)and +38*Coptimum interspersed hydrogenous sides of the stack by water,and with
(10D*F) which la most unfavorable for jmoderaum optimum interspersed hydrogenous the featurn under consideration.He

$ 71.ft Spectne standards for a Finets moderation. Except as permitted under initialintmalpnsam within tbr
Caesa 11 pectape. I 71.41, eoch package must be containment system must be considered

considered to have been subjected to to be se maxima numal opmung(a) A Fissue Claa: U package must be
controlled by the carrier during the testa specified in i n.73 " i'

transport.To provide this control, the (Hypothetical Accident Conditions). P,[,"" g',' tent wle WWp ,
;

de and
temperature considered toy'designer of a Fiss!!e Class U package I71.s3 spectat egutrements se,

must determine the allowable number of WWm aNPments, io ow 6e)
'

g) cp,d c adterE (packages of that design which can be
(a) Pktenium in excess of 20 curies ambient temperature of 38'C(100*F)insafely transported in a vehicle under the

per package must be shipped as a solid, 1 still air. and insolation according to theconditions specified in this section.nis o

y ellowable number of packages g (b) Plutonium in exceu of 20 curies * followingtable: i

g determines the minimum transport index .4 per package must be peciaged in a
N - [***"A* D*'A

which the shipper of the pseksge marks , separate inner container pieced within
se

"
outer packaging that meets thef on the pseksge label when the package , , , , , , , , , , ,w w e **=

, is shipped.By hmiting to 50 the total ; tequirements of Subparts E and Ffor ; ,,,,,,, ., .' '".'J ""
* cumber of transport indexes in a vehicle packaging of materialin normal form. If

or storage area, the carrier provides the entire package is subjected to the
adeguste criticality control. tests specified in i 71.71(Normal ""*',*"",*""***""*r ,,,,,_ , ,

. en
(b) A Fissile Class Il paekage must be Conditions of Transport). the separate .o,. v

'"*'*""**""'"****""a*'- 8'"

designed and constructed and its inner container must not telease *"'*""" "

contents ao limited. and the allowable plutontum.as demonstrated to a
cumber of these packages in a Fissile sensitivity of 10-8 A, per hour. If the (2) Cold An ambienumpmtm M
Cisas 11 shipment so determined. that: entire package is subjected to the tests -40*F in still air and aHade.

- so C (###'#)###" "### " " " ' ^ "
,

(1) Five times the allowable; number of speelfied in i n.n (H3 thetical IIIE' |

andameged ackages would be Accident Conditions).t separate irmer P
subcritical ifstecked together in any container must restrict the loss of * ** * * * {,""*' ts '

arrangement and closely nflected on sa plutonium to not more than A,in one ) f3,,,,,'ed estemo/ sam.An
externst ressure of160 opeseal(20sides of the stack by waten and week. Solid plutonium in the foHowing

(2)Twice the allowable number of
forma is exempt from the requirements pst) absofuta.

packages,if each pachege were of this paragraph: (5) Wbration. Vibration normally

subjected to the tests specified in i n.73 (1) Reactor fuel elementa:
incident to transport. i

(6) Watersprey. A water spray that j

(Hypothetical Accident Conditions). (2) Metal or metal alley: and elmulatea sxposure to rminfall of i

would be auberitica!!f stacked together (3) Dther plutonium braring solida approximately five em (tyro in.) per hour
in any arrangement, closely reflected on that the Commission determines should for atleast one hour.all sides of the stack by water, and with be exempt ficm the requirements of tMs p @ heen1% and 1%

-

optimum interspersed hydrogenous ** h hours after the conclusion of the water
moderation. apray test, a free drop through the

(c)ne transport Index with respect to 3 7t.as Aedmonalreautrements. distence specified below onto a flat.
criticality control for each Tsssile Class ne Commissbn may,by n essentially unyleiding. bortiontal
Il packese must be calcutsted by regulatia or ordu, impose surface, strfking the surface in a position

.Idividing the number 50 by the n!!owable requirements upon any licensu in for which maximum damage is
number of Fiss!!e Class Il pachtges addition to those established in this part expected For Fiss!!e Cless 5 packages.

<

which may be transported together as as it deems necessary or app,ropnets to this free drop mustbe pr, ceded By a rg
determined under the limitstions of pretect health or te minimize dangerlo ,,,,,3,,,,,,,,,,,,,3,,,,,,,,,,,,,,,,l
paragraph (b)of this section.%e
transport index so determined must not IJe or property. a .a,,n ,. i a s,5,,n s.

71 10
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* 71.71(c) 71.75(d)
PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

free dmp from a height of cJ m (one ft.) unfsvorable for the feeture under (a) Evaluation of the contents of a '-

en each corner or. to the case of a consideration.De initialinternal single package for qualification sa
!. cyttndrical Ms De Clase D package. ento pressure within the containmeht system special form must laclude a

sach of the quarten of each risa. must be the maximum normal operating determinaUon of the e!!ect on a.

pressure unless a lower internal

j sp(ecimen of those contents of the tasta
sp

Durana com Faer Dmoe TasT (Weerr/ pressure consistent with the ambient ecified in [ y157,
D81888:a) temperature assumed to precede and 1)Specimena (solid radioacdvs

follow the tests is more unfavorable. meterial or capsules) to be tested must''""** * " ' ' " * * * " " ' " (c) Tests. Tests for hypothetical - E be as normaDy prepared forloading in a**= **"* *=-' ''= accident condiuons must be conducted . single packsge, with the radioactivs
88 f0Dow8: * material duplicated as closely ass. ua sno. d .: p,m.w , E (1)FreeDrop A free drop of the proeticable.w n uum a,

umm is sce- in ano . ausse as en specimen through a distance of nine m (2) A different specimen may be saad' " " * ' * " * - *p,L'"' $8 8'8 (30 ft) onto a flat, easentiaDy unyielding. _for each of the teats.
.

horizontal surface, striking the surface
in r position for which maxiosum I(8) CornardroA A free drop onto each damage is expected.

cornes of the packsge in succesalon. or (2) Puncture. A free drop of the g (b)ne specimenmustnotbreakor,
in the case of a cylindrical package onto specimen through a distance of one m , ahatter when sub}ected to the impact,
eoch quarter of each rim.from a height (40 in) in a position for which maximum e. percussion. or bending tasta.
of 0.3 m (one ft.) onto a flat. assentially damage is expected, onto the upper and .
unyleiding horizontalsurface.His tant of a solid. vertical, cylindrical, mild steel {,
apphes only to fiberboard or wood bar mounted on an essentially
rectangular packages not exceeding 50 unyielding, horizontal surface.he bar 7
kg (110 pounds) and fiberboard or wood must be 15 cm (six in) in diameter. with *
cyhndrical pacloses not exceeding 100 the top horizontal and its edge rounded a
kg (220 pounds). to a radius of not more than six mm (% (c)ne specimen must not melt or

(9) Coapression. For packages in) and of a length as to cause maximum g disperse when subjected to the heat test,
welshing up to 5000 ka, the package damage to the package, but not less than .
must be subjected for a period o!14 20 cm (eight in)long.The long axis of L
hours. to a compres*sive load applied the bar must be vertical. _

uniformly to the top and bottom of the (3) Thermol Exposure of the whole (d) After each test. leak tightness or
package in the position in which the specimen for not less then 30 minutes to indispers!bility of the specimen must be
package would normally be transported. a hest flux not less than that of a determined by a method no less

$ ne compressive load must be the 8 radiation environment of 800*C(1475*F) sensitive than the following teaching
d grester of the followirg j with an emissivity coefficient of atleast assessment procedure.For a capsula;

(i)ne equivalent of five times the 0.9. For purposes of calculation, the V resistant to corrosion by water.and
f g surface absorptivity must be alther that I which has an internal void volume

O , weight of the package:or(11) De equivalent of1235 kilopescal . value which the paekese may be " gnster than 0.1 milliliters. an alternative
(1.85 lb/ini multiplied by the vertically " expected to possess if exposed to a fire E to the teaching assessment'is ao

projected area of the packege. or 0.8. whichever Is greater. In addition. , demonstintion ofleak-tightness of10-*
(10) Penetrofion. Impset of the when significant, convective best in ut . torr-1/s (1J x10** atm cm'/s) (based onhemispherical end of a vertical steel must be included on the basis of s air at 25'C and one atmosphers.

cylinder of 3.2 cm (1% in) diameter and amblent air at 800*C (1475T). Artificial d!!ferentialpressure) for solid
six kg (13 lb) ms:s. dropped frorn a cooling must not be app!!ed after te dioactive content, or 20* tort l/s
height of one m (40 in) onto the exposed cessation of external heat input and any (1J x10-'atm em'/s) forliquid or
sursace of the pa'cksge which is combustion of materials of construction yseous red!oactive content.
expected to be most vulnerable to must be allowed to proceed antillt ~,

puncture.The long axis of the cylinder terminates natura!!y.ne e!!ecta of solar (1)De specimen must be immereed
must be perpendicular to the packsge radiation may be neglected prior to, for seven days in water at ambient
surface. during, and following the test. temperaturs.no water must have a pH

(4) Immersion -fissile mater /cl. For of 6-4 and a maximum conductivity of
5 71J3 Hypothetical ocektent coNDtions. fisslie material. In those cases whers 10 pmho/cm at 20*C (68'F).

(a) Testprocedsres. Evalua tion for . water inleskege has not been snumed Encapsulated materialis not subject to
hypothetical accident conditiona !s to be for criticality analysis, the specimen the sevon-day requirement.
besed on sequential application of the must be immersed under a head of (2)ne water with specimen must
tests specified in this section,in the water of at lesat 0.9 m(three ft)for a J then be heated to a tempersture of
order indicated, to determine their period of not less than eight bours and R 50*25*C (122*197) and maintained at
cumulstive effect on a packege or array in the attitude for which maximum " this temperature for four hours.

[ determined at that time.(3)ne activity of the water must beof pack ages. An undarr.eged specimen lealege is expected.
must be used for the water immersion (5)lmmersion-el/pockeyes. A
test specified in paragraph (c)(5) of this separate, undamaged specimen must be (4)ne specimen must then be stored*

section, sub)ected to water pressure equivalent for atleast seven days in still alt of
(b) Test conditions.With nspect to to immersion under a head of water of humidity not less than 90% and a

the inttla] conditions for the testa, at least 15 m (50 ft) for a period of not temperature not less than 30*C (86*F).
except for the water immersion tests. to less than eight hours. For sest purposes, (5)ne specimen must then be
demonstrate comp!!ance with the an external pressure of water of147 Immersed in water having a pH of g-8
requirements of this part during testing. kilopascal (21 pel) 3 sure la considered and a maximum conductivity of10
the ambient air temperature before and to meet these conditions. pmho/cm at 20*C, and the water with- --r

after the tests must remsin constant at epecimen bested to 50*25*C (122*19'F)I
'

that value between -29'C (-207) and I ms Owenscamen of specess seem and maintained at this temperature for'

mDoache 6 four hours.438'C (1007) which is most
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71.75(d) 71.87(k)

PART71 o PACKAGING AND TRANSPORTATION OF RADIOACTIVE M ATERI Al.

~ f8)De activity of the water must be quahty assurance requirements of g - (g) For t1utte material.any moderstar

determined at that time. Subpsrt H of this part. and with the t or neutron absorber,if requind. 6s / i

(7)The actfvities determined in general provisions of Subpart A of thia 8 present and in proper condition: (
'

paragraphs (c)(3) and (cl(6) of this part. j (hl Any structural part of the package
which could be moed to hft or tie down ,

section must not exceed 046 pCL 5 MJ3 Amewnpuons sa so w*newn a the package dudng transport is nndend
'

I 7m Twm tw specdad own mmmeen ProPw#es. ' inoperable for that purpose unless it
mondeL When the isotopic abundance, mass. "r satisfles the design requirements of

(a)hnpoef test he specimen asust concentration. deFree of irradiation. [ [ 7145:
fall onto a Cat. horizontal essentially degne of moderation, or other pertinent .

unyielding surface from a height of not property of fissile materialin any (I)(1)he level of non-Exod
less than nine m (20 ft). ps ekege is not knen, the licensee shall (removable) redioactive contamination

packsge the fissile material ee if the on the external surfaces of each package

j mu(b) Percussion test he specimenst be pieced on a sheet oflead whichunknown properties have credible offered for shipment is as low as

; la supported by a smooth solid surface values thet will cause the msximum twasonably achievable.The level of non-

and struck by the flat face of a steel nuclear resetivity. fixed radiosctive contamination may be
determined by wiping en area of 300f billet so es to produce an impact i M.tl M W k W h square centimeters of the surfste. equivalent to that resulting frorn a free

* fa!) of 1.4 kg (three Ib.) through one m (40 Prior to the first use of any pockesing concerned with an absorbent matedal.

in.).The flat face of the billet must be 23
for the shipment of licensed meteeish using moderste pressure, and measuring

mm (one in)in diameter with the edges (a)De licensee shall ascertaln that the activity on the wiping material.

Founded to a radius of three mm (0.12 there are no cracks, pinholes. , Sumcient measurements must be taken

irL)20.3 mm (0.012 in.).De lesd. of
uncontrolle d volds, or other defects 3 in the most appropriate locations to

hardness number 3.5 to 4.5 on the which could significantly reduce the 2 yield a representative assessment of the

Vickers scale and not more than 15 mm effectiveness of the packaging- , non-f1xed contaminationleveh.Except

(one in.) thick.must cover an area (b)Where the maximum normal
6 as provided underpengraph(!)(2)of

greater than that covered by the operating pressure will exceed 34.3 ; this section. the amount of radioactivity

specimen. A fnah surface oflead must kilopascal (5 psi) gsuse, the licensee snessured on any single wiping metadal

be used for each impact. The billet must shall test the containment system at an when averaged over the surface wiped,

stdke the specimen so as to cause internal p essure at least 50% higher must not exceed the hmits given to

maximum damass. than the maximugnormal opersting Table V of this part at any time dudng

pnssun to verify the capabihty of that transport.Othermethods of sesessment

I (c)Sandli;g testDe testis apalicable system to maintainits structural of equalor grester emelency may be
used. When other methods are used, the

only to long. slender sources wit 5 both a integrity at that pressure,

detection emciency of the method sosd (minimum length of 10 cm (fourin.) and a. (c)ne licensee shall conspicuously must be taken into account and in no,

length to minimum width ratio not less J and durably mark the packaging withits caw may the non-fixed contamination
than 10.He specimen must be rig!dly a modelnumber. gross weight.anda on the external surfaces of the package
clamped in a horizontal position so that , package identification number assigned exceed ten umes the limits listed in

,

by the Nuclear Rejulatory Comm!asion. Table V.one half ofits length protrudes from the 6 -

Prior to applying sne model n,imber. theface of the clamp.ne crientation cf the .o
g specimen unust be such that the licensee chau determine that the

' -

ing has been fabricated in Taaut WJtewovaaits ExTsansat. specimen wlU su!Ter maximum damage packsdance with the design approved by. .

c, when its free end la struck by the Dat accor "'#'****"*'"*"'**'**'"#''
' face of a eteelbmet.ne billetmust the Commluton.

u,,,,,,,,
= strike the specimen to as to produce an | M.87 AovW.o deteenwuona, ,,,,,,,,

,,wa. .,m,
' impact equivalent to that resulting from ,co m ,,,,q,,e8

s free vertical fall of 1.4 kg (thne lb.) prior to each sh!pment oflicensed

through one m (40 in.).no Det face of matedal.the licensee shall ensure that ****"a"*
""*',s, L. %8the bmet must be 15 mm (one in.)in the package with its contents satia!!as _,

diameter with the edges rounded off to a the applicable nquirements of this part e.,i,,,,a . , .

redius of three mm (0.12 in.)20.3 mm and of the license.The licenses shall g= w-ris.

_(0412 in.). determine that: w rw wiue,e,= le,s et
(a)The package is per for the

contents to be sM
- g as e. .ons-= ===

- m== w H.s 4,
-

(d) / fact test %e specimen must be (b)ne package is in unimpaired (2)ln the case of packages
,
.

bested to a temperature of notless than ph Ical condluon except for superfidel ,

63:rC(t4787)la en atmos here which de ecta such as marks or dente:
' transported as exclusive use shipments

by rail or highway only, the non-fixedis essentially alt, and held at that
(c) Each closure device of the ' ''

h, and must thenbe briod of to minutes
temperature for a '

usYatsxceowed to cool. c a r;3.ine u ng anfnt, de ad dur tr :

and free obefacts: Umu theInIhynscribepanpph
Subpart 0-Operating Controts and 1) o s n. Th s,a(d) Any system for containing liquid is g ga Procedures

' the le~vels prescribe la peregraph (!)(1)
E g H.st AppacaMitty of opersung controls E,) g} ,', hed mvial fct of this sectiorc
. andprocedures. " * fthe hquid, 0) External rsdistionlevels around

:"a',"p:AsTds7dTs'fis"**"l|uv.,e @d="a**=a'da="* Pr'#A'.%"UnJe"x"' Idio *57 -I
Alicensee subject to this part,who esnun nhef derfeele '' '

"

d
licensed meterial to a carrier for gg,"Q beenloadd and 'P'"III'd I" I U 47 8I ""Y II*' 5"'I"8 '

Jtransportation: and .

transport, shafi comply with the closed in nee with written (k) Accessible package surface
requirements of this Subpart G.with the p,gy,.

71-12
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71.87(k)
PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL I

!
*

Volume and iden2 canon of l

temperstures will not exceed the limits g chapter atleast 45 days prior to
chage to be used for |

g fabrication of a hoenaed materialhaving -

'*, apectfaed in $ n43(g) at any time during (4) Type and quantity of bcensed I the shipment oftraneportatlan. matenal in each package. and the total e decay best load in saceos of Bysa

R71At A# tranapest et -' ^__ quantsty of each shipment. f kilowatts or with a mavimum moriaal^-

(s) Notwithstandmg the provisions of (5) For each item of irra&ated fissile
gp,ung pnssun h exmu of m

opera
material: qggany generallicenses and (1)ldentibcation by modelnumber

*
,

motwithstanding any exemptions stated and/or senalnum,oen ~57tss neports, j

directly in this part or induded lil)1rrs&atson and decay history to he licensee shall repen h the |
*

indirectly by of tation of 49 CFR Chapter the ertent appropnate to demonstrete Director. Office of Nuclear 64aterial !
1, as may be applicable. the licensee thatits nuclear and thermal S fety and Safeguarda.UA Naclear I

ahat! assure that plutonium in any form, charseterisucs comply wHh hoense Regulatory Commission, Washington.
whether for import, export, or domestic con &tions; and DC 30555, within 30 daya.-

|shipment. le not transported by air or (iii) Any abnormalor unusual (s) Any instance to which there is
dehvered to e carrin for adr transpo t condition relevant to radaation safety. s ificant reduction in the effectivenessung

(1)ne plutoniurn is contaloed in a o, pf,,f, ,,'l$d for Type B
' E ' 8"

an
Ipa ges any 8pecial matrols (b)DetaDs of any defects with safety

opp cauo$ma ' "' P"*ft e and address of the pe w$lthe m(2)ne plutonium is contained in a (8
meterialin which the specfDe activityis transferee; the defects and prevent their recurrence.
not gnater than 0(n2 microcunes per lo) Address to which the shipment
grain of material and in which the e, was made: and 8 7tJFF Advense mesmoseen et eNpsnent

ed meetser weses.asdioactivity is essentially eniformly 2 (10) Results of the determinations
distribute & cr * required by i n.87 and by the (a)Except as specified to paragraph

(3)ne plutordum is shipped in a a conditions of the packege approval. (b) of this section, price to the transport

g eingle packese centeining no more than (b)ne bcensee shall make available or dellvary to a carrier for transpon of

: an A quantity of plutanium in arry " to the Commission for inspecuoo. upon !! censed matertal outside the maaaaan of
.

a isotope or form and is shipped in reasonable notica. all records requind the licensee's plant or other place of ese

a acmrdance with I n.5 of this part or by this part. Records are valid only if or storage, each licensee shall provide

4)%e plutonium is shipped in a stampei initialed or signed and dated advanca nott!1 cation to the governor of a"

I pa(chage specifically authorWd for theby authorised personnel or otherwise state,or the governor's designes,of tbs

authenticated. sh!pment to, through, or acroaa the
shipment of plutonium by attin the

(e) Each licensee shall maintain
boedry of the stata.

Certificate of Compliance for that
sufficient written records to furnish j on(lywhen-

b) Advance notificationle required
package issued by the Commisslon. evidence of the quallry of packagmg.( (b) Notbl in paragrsph(a)of this he records to be maintamedinclude (gnelicensed materialis required

,
a

ocetion is to interpreted aa removing results of the determinations requi ed by gby la part to be inType B packaging
or diminishing the nquirements of inn design. fabrication.and for trans use: *

i T3.24 of this chapise' assembly wcords:results of reviews, 3 ( !!cemed materia! other than
irra sted fuelle being transported to,

(c)Dere heve been two orders larued inspections, tests, and audits; results ,

b the NRC restricting the air shipment - monitoring work performance and through, or across state boundaries to a,

disposal alte or to a collection point foro plutonium in accordsoce with Pub.L m:.tedals analysea; and results of transpod to a disposal altet94-78.%e first order.lssued on Augua1 maintenance, modification, and repair (3)%e quantity oflicensed saatadal15.1975 was superseded by the secocd inspechon, test, and audit
activitisa$ust identify the inspector or in a s!ngle package exceeds:order dated September 1.1978. whidt re rdsn (f) 5400 curies of speciatiosahe remained in efrect since that time. data recorder, the type of observation. radionuclides;As of the effective date of this rule,the * and

out:tanding order dated September L ' , ' ' " [* (11) 5.000 curles of uncompressed gases
,g of Arge-4Mrypta-45mJryptoo-47

I#8 I' "" 'd deficiencies noteine records must be
retained for three years after the life of 7 ,, ,g

g 7tas openug hstruction ee pse agmg to which ery apply, ancompressed gases of Krypton-45 or
Prior to delivery of a package to a Xenon-233, or of Hydrogen-3 se a gaa,

-

~~

carrier for transport. the licensee shall g yt.s3 especuan end testa. as luminous paint or adsorbed on soDd
ensure that any specialinstructions (e) %e licensee or certificate holder material;
needed to safely open the package hevs shall permit the Commission at all

(lv)20 curies of other non.s
alform

been sent to or otherwise made y reasonable times to inspect the licensed radionuclides for which As is as than.available to the consignee for the a material, packaging, premises, and
or egual to four curies:er200 curin of otha on-specialconsignee's use in accordance with E facilities in which the licensed material (vi* or packaging is used,provided. form radionuelldes for which As is6 20.235 of thfs chapter, e

constructed. fabricated. tested. stored. gnatn than four curin: and
~
-

IFt.st neconsa. *hiEP'd' (4)%e quantity ofirradisted fuelis
(a) Each licensee shall maintain for 6 ~ (b) %e licensee shall perform, and less than that subject to advance-

g seufication nquiremds of to Nedperiod of three years after shipment a
record of eoch slupment oflicensed g pumu h Comrnissie io pMorm, wts

o

as the Commission deems necessary or _73.I material not exempt under i n.10,
' appropriate for the administration of the 7 (CIFro&duresfortubm/tting edronce
c:

E sh wmg- hur8pphcable gulations in this chapter.
. notification. (1) %e notification must be' : re

; (t) Identification of the packaging by
f [dministrator of the appropriate Nuclear " appropriate governor or governor'sc]he licensee shall notify the Regional made in writing to the of5ce of each

.

model number:
*A

(2) Verincation that there are no
signi5 cant defacts in the packagmg. as ; Regulstory Commission Regional Off ce ::
ahipped: ; listed in Appendix A of part 73 of this

l'
APfil N N71 13
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PART 71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL 71'100(b)

the purernor e designee and infonn that 171.500 Cetmense penamdesignee end to the Repinnnt Admmntraint
g individualof the extent of the deleycf the appropriale Nuclear Regulatory (s)Section 223 of the AtomicEnW-

Comminion Regional Ofnce listed in ; bevond the schedule originally reported. ge, og 1954. es amended, provides for
Appendia A of Fort 73 of this chapter. ; The licen+er shall maintem a record of '* "' " "

(2) A notification delivered by mall g the tieme cf the individust coniected for , d lHi r. eyree years gganust be postmarked at least seven days L.,.

'
~ (f) Concellation notice. (t) Esch n, sections tolb.1811. or 181o of the Act,

pe urt a le dep t e
licensee who cancels e nuclear wesie For purposes of section 223. all the

shipment la estimeted to occur. g regulations in part 71 are leeued under
(3) A notification delivered by shipment for which advance notification m

messenger must tesch the ofnee of the j hee been eens. shall send a cancelletion E one or more of sections 181b. te11. or
1010.eReePt for the sections listed in

vernor or of the governor's designee et a notice to the governor of eeth state or g
est four days before the beginning of gthe ovemor's dreignee previously peregraph(b)of thte section.

the seven day period during which ~ non sed and to the Regional Administrator @) he ngulatione in part 71 that are
not lessed under sectione 161b.1811. or

k departure of the. shipment is estimated * of the appropriele Nuclear Regulatory 161o for the purposes of section 223 areCommlulon Regional Df$ce lieled inI

f ,ddresses of the govemore desig ,cen,ist of the asmee and malling._ Appendix A of part 73 of this chapter. ' ' , "'|7 .1,.
7.

(1) A l

[no(tsee thet it is a canceliabon and shall
2)The licensee ehen etete in the 71.41.71.43.71.45.71.47.71.51.71.52.c cesg

71.53.71.65.71.71.71.73.71.73.71.77.en po et on o n el a we e was : identify the advance notification which 71.99, and 71.100.
ublished in the Feders! Register on

fune 30.1963 (4a TR 3c221).
is being cancelled The licensee shalla
retain a copy of the notice se a recorda

(II)ne list will be published annustly
in the Federal Register on or about lune (for three years
30 to reflect any changes in information.

(fil) A list of the nomes and melhng
cddresses of the govemois' designees is ] y t.,4 vioisuone.

ellable upon request from the b)he hnih% h nental n injunction or other court order toT bl f ' Prevent a violetion of the provisionsNuclear Regulatory Commission. *g~
Washington.DC 20555. (1)The Atomic Energy Act of1954. se~

f amended;

E (4) The beennee shall retetn a copv of (2) Title si of the Energy
e rganization Act of1974.as amended.

G the notincehon se e record for three

$ I'''' (3) A regulation or ordpr issued
.- pursuant to those Acts.8

(b)ne Commission may obtain a(d)laformation to befurnishedin r,

cdvance notification of shipment Ea ch h Court order for the payment of a civil
*

cdvance notification of shipment of m penalty imposed under section 234 of the
nuclear wesie must conteln the E Atomic Energy Act:i '

following information: p, (1) For violations of-
(1)De name. eddress. end lelephone (1) Sectione 53.57. 62. 63.81. 62.101.

number of the shipper, carrier. and 103.104.107,or 109 of the Atomic
> receiver of the nuclest wesie shipment: Energy Act of1954.se amended;

E 2) A description of the nuclest weste (ii) Section 206 of the Energy
E co(ntained in the shipment. es required %Reorganization Act:
a by the regulations of DOT in 49 CFR (iii) Any rule, reguletion, or order
k 172.202 and 172.203(d); issued pursuant to the sections epecified
; (3)The point of origin of the shipment in peregraph (b)(1)(i) of this section:

and the seven. day period during which (iv) Any term. condition,orlimitstion
departure of the shipment is estimated of any license issued under the sections
to occur; specified in paragraph (b)(1)(i) of this

(4)De seven-day period during which section.
errival of the ehlpment et state (2) For any violation for which a
bounderles is estimeted to occur: license may be revoked under section

(3)De destination of the shipment. 186 of the Atomic Energy Act of1954 as'

and the reven-day period during which amended.
errival of the shipment is estimeled to
occur. and .

(6) A p'olnt of contact with a telephone
number for current shipment

,informe!!ca.

{fmde that schedule information(e) flerision nohee. A licensee who,

3 previously fumished to e povemor or __

; Fovemor's designee in accordance with
h this section will not be met. ehell ,

* telephone a responsible individualin the
| ofGee of the governor of the State or of

November 30,1992 71 14
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71.101(c)
PART 71. PACKAGING AND TRANSPORTC.10N OF RADIOACTIVE MATERIAL 7L101(0

Sut> ped H-Ouanty Assurance ~ Ib) Each beensee shall establish.
'

memtain. and execute a quattry~

I 7t.se 0.sney eesurance to,Arements. eseurance program satisfymg each of
-(a) Purpose. nis subpart describes the apphcable critene of El 71.101

quahty assurance requirements applying :: throurb 71.137 of this subpart and
to design, purchase. fabrication. ; eatisfyms any specific provisions theI
handling, ehlpping. storing. cleaning, y are appbcable to the boensee's
enembly, inspection. testing. opera tion, s actmtaes includag procurement of
maintenance. repair.and modincation of :: packagmp.De beensee shall apply each

( g components of packaging which are of the appbcable criterna la a praded
1.nportant to safety. As used in this approach. i.e to an extent that is' *

subpart. * quality assurance *' comprises consistent with its importance to safery.a

8 all those planned and 6 stematic accons
necepary to provide edequate"

-

"
conndence that a system or corhponent
will perform satisfactor!)y in servica. (c) Approvolefprogram. prior to the
Quuty assurance includes quality == of any package for the ehlpment of
control, which comprises those quality Ecensed material subject to this subpart.
suurence actions related to controfof each licensee shall obtain th=i==w
the physical characteristics and quahty approval ofits quality aneuranes
of the material or component to program.Each bcensee shallille a
predetermined requirennenta. description ofits quality seaurence

program, including a discuseles of
which requiremente of thle subpart are
applicable and how they wGl be
natisfied with the Director.Of5ee of
Nuclear Material Safety and Safeguards.
U.S. Nuclear Regulatory Comumlesion.
Washington DCaests.

(d)Estatigpocagge airsigns.He
provisions of this paragraph deal with
packeges which have been approved for
use in accordance with thle part to
January 1.137s, and which have
designed in accordance with the

3
I' . provisions of this part la effect at the

E time of application for package
approval.'!%ose packages wul be,
accepted as having been designedin6

. , .

accordance with a quality assurance.
*

program which satisfies the provisions
of paragraph (b) of this section.

(e)EnlatigpocAeges.De provlelons-

of this paragraph deal with packages
which have been approved for use in
accordance with this part prior to .
}snuary 1.1378.have been atleast
partially fabricated to that data. -

and for which the fa tienis in ,

accordance with the provisions of this
part in effect at the time of application -
for approval of package design.nese
packages will be accepted as having
been fabricated and assembled in
accordance with a quality anurance
program which setiefles the p... ^ -

of paragraph (b) of this section. -

(f)Previouslyapprovedprograms. A
Commieston. approved quality suurance
program which satisfies the applicable
criteria of Appendix B of part 30 of this
chapter and which is established. -

anointained. and emecuted with ressrd to
trarnsport packeges will be accepted se
'setlefying the requirements of paragraph
(b) of this section. Prior to first use, the
licensee shall notify the Director. Ofnee
of Nuclear Material Safety and

. -

T115 November 30,1992(reset)
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PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

Eafeguards. U.S. Nudear Regulatory authority and organizational freedom. (4)h degne to whleh functional '
Commisson. Weshington. DC 20555, of irrespective of the organlutional compliance can be demonstrated by [
its intent to apply its prvviously structure. the individual (s) assigned the inspection or test: and \e
approved Appendia B program to g responsibility for assuring effective (5)b quahty history and degree of

~

tensportation activities.h beenm E execution of any portion of the quahty standardizationof theiten
shan identify the propam by date of a assurance program at any location (d)ne beensee sha!! provide for
cubmittal to the Commission. Docket i where activities subject to (W section indoctrination and training of personnel
Number, and date of Commisalon are being performed must heve direct performing acuvites affecting quahty as'

cpproval. access to the levels of management necessary to assure that suitable
,,,necessary to perform this function, proficiency is achieved and maintainei

I 71.m Queery anece opsamen ne licensee shaU review the status and
ne hermee'shall be responsible for I *'5 0"**Y ""'*"** P'*er**- adequacy of b quality usuranos

the rstsbushment and execution of the (a) ne beensee al.all estabhsh. at the program at establishediatervals.
quahty assurance progran ne beensee earhest practicable t:me. consistent with Management of other organisations
may delesste to others, such as the schedule for accomplishing the participating in the quahty assurance
contre ctors, agents, or consultanta, the actidties, a quahty assurance program program shall ngularly review the
work of estabhshing and executing the that complies with the requirements of status and adequacy of est part of the

Ii M.E through M.W of this subpart, quahty assurance program which theyquahty assurance progran or any part e

of the quality assurance program but h ne licensee shall document the quabty , are executing.
chad retain responalbillry for the - assurance propam by written g g yg,g g7 p,,,,,, ,,,,,, ,,,,,,g
pmgran ne licenses shad clearly g pmcedures orinstructions and shad ; g.Nbe h m

carry out the programin accordaaceest;blish and delineste in writing the
c thority and duties of persons and with those procedures throughout the g musms 2 assurs est appDcaWe

a
"'

orgitdsstions performing actidun period during which packaging is used. . "I* * ***

cf!;cting the safety-related functions of he licensee shall identify the matedal * [ cense for those materials and-

structures. systems and components. and components to be covered by the mmppub b wMd &h wcde
%:se activities include performirs '.he quality assurance program. the major applies, are correctly transisted into
functions associated with attaln!ng organiuties participating in the specifica tions, dra wings, procedores,
quality objectives and the quahty progran and the designated functima and instructions.nese measures saast
csaurana functions.%e quality _of these organiutions. Include provisions to assure that

,

a casurance functions are (a) assudng that
y cn cppropriate quality assurance (b)%e licensee through its quality appropriate kuahty standards are

-

cified an included in design
a program is established and effectively assurance program. shall provide hauh ad est dedanma from
a executed and (b) verifying. by cetrol over activides affecting 6e

standards are controlled. Measures must (quality cf the identified materials and be established for the selection and" procedures such as checking. suditing, components to an extent consistent with ndew fw sulhMhty dappbcauco d* and inspection. that activities affecting
the safety-related functions have been their importance to safety, and as matedals.pana. equipment, ad

k assm conformance 2 thecorrectly performed.De persons and necusar[ design of eachindividual pmcesses that are essentfalto the
approve ufety-related functions of the materials,

erg:niutions performing $uahty package used for the shipment of paru ad compmeds d me packagh.casurance functions must ave sufficient radioactive material.De licensee shaucuthority and organlutional freedom to assure that activities affect quahty N%e been haB w ubhah ~identify quality pmblems; to initista, are accomplished under sulta ly measures for the identification andneomment or provide solutions: and to
controlled conditions. Controlled contml of design interfame and forverify implementation of solutions.%e condulons include the onepersons and organiutions performing cardinatfoe among participating design
appropriate uipment; euto

E environmentqa conditionsfor
orgeMudena.nue musurn adquihty assurance functions absU report g
include the establishment of writtan'to o man gement level which assursa

that the required authority and accomplishing the acuvi . such as procedures among participating design
anlutional freedom. Including [ adequate cleanliness;an assurance gg g , g, g, ,,yg,,, ,pp,,,,g,-

c)ficient independence from cost and est au prmouisitu fw er given he,ase,, distribution, and revision d
c . activity have been satisficine documents involving design interfeosa.e

och:dule when opposed to safety
licensee shall take into account the need De design control measures mustconsiderations, a re provided. Because of

the many variables involved such as tha tw specialentrols rocesses, test * provide for verifying or checking the
equipment tels an skHis 2 anain &e . adequacy of design, by methods such asnumber of personnel, the type of acuvity nquired quality, and the need for a design nviews, alternate oc simphfiedbeing performei and the location or verificatin of quahty by inspecuan and a calculational methods.or by a suitablelocations where activities are ,

= testing program.For the verifying or'"L *

riormed. the organtations! structure
(cme beenen shad base 6e checking process, the licensee shad

r

caecuting the quality assuranos nquirements and pmeedms d us designate individuals or groups other
.

program may take various forms INF'888'*"C'P"8'** * O'rovided that the persons and po"n'owing considmuns enceming Se
than those who were responsible for the
original design,but who may be fromorganizations ass!gned the quality complexity and proposed use of the the same organlution.Where a tastcasurance functions have the requirsd packsge and its components- program is used to verify the adequacy,

.nm,, %. ,,,a a %,,7 (t)ne impact of malfunction ce of a spec!!ic dealgn feature in heu of
I

failure of the item to safety; other verifying or checking processes. ._cro,* m ,.,t i. . .pp.c.w. i.
(2)De desiga ano fabrication the lic' nsee shan include suitable g

.4 ow p.ciasd t.t,6c.u ummw . .nd inuas complexity or uniquenes of the1 tem:- quahfication testin of a prototype ce 1

.hom,an r e
b ecc.anphshed wnh respect s. a

Pa e' r** * Sa #a= * P=iteHPPm.t b (3) De need for special controls and ' sample un!t under t e most adverse
surveillance over processes and design conditiona.ne beensee shaB
equipment;

04nvember Sa 1992 freset) M '
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PART 71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

cpply design contml measures to items measurn must include provisions, as assure quahty. lf direct inspection of .
auch as the foDowing: criticahty physica. appropriate. for source evaluation and processed material or pmducts is not

V redistion shielding. stress thermal. selection. objective evidence of quahty carried out. indirect control by
I hydraulic, and accident analyses; furnished by the contractor or monitoring processing methods.
" compatibility of materials; accesa!bility subcontractor, inspection at the equipment. and personnel must be
" f:r inservior inspection, mainte==. contractor or subcontractor source. and pmvided. Both inspection and process
, end repain features to facihtste examination of products upon delivery.- anonitoring must be provided when
' decontaminstiert and delineation of (b)The bcensee shall have available quality control la inadequate without

ceceptance criteria for inspections testa. documentary evidence that meterial and both. lf mandatory inspection hold
- equipment conform to the procurement pointa, which require witnesalng or

,
, specifications prior to installetion or use inspecting by the licensee's destsnated

- (c)The licensee shaU subject design i .,f the material and equipment.The representative and beyond whlel work
changes, includmg field changes, to livensee shall retein or heve stallable should not pmceed without the canannt -
dengn control measures commensurste this documentary evidence for the life of of its designated representativa, are
with those applied to the original design. the packese to which it applies.De required, the specific hold po!nte must
Changes in the conditions specified in licensee shall assure that the evidence is be indicated in appropriato dormaants.
the package approval requin NRC sufhcient to identify the specific Ut.m Test Wcppmval. requirements met by the purchased

He licensee than establish a testterial and I t.
c)The licenNe oYdesignee shau * Prog am to, assure that au testing"# #

The licensee shau establish men'" assess the effectiveness of the control of required to demonstrate that the
to eesure adequete quality is required b quality by contraclors and packaging components willperform
the documents for procunment of subcontracton at intervals con Istent satisfactorily in service la identiBed and
material, equipment. and services, with the importance complexity.and Performed in accordance with written
whether purchased by the licensee or by quantity of the product or services. '"i Pmcedurn whichincorpmata the
its contractors o subcontracton.To the requirements of this part and the
extent riecessary, the licensee shaU i 71.t17 loontification and sentrol et requirements and acceptance haits
require contractors or subcontractors to matertata. parts, and comporwnta. contained in the package appmval.ne
provide a quality asaurance program The licensee shall establish measures test procedures must include provialons
conslatent with the applir,sble for the identificagon and control of for assuring that all prerequisites for the
provisions of this part. ma terials. parta, and components.Hese given test an met, that adequate test

o measures must assure that identification o instrumentation is aved,ble and used.
. ne proedums, and S of the item is maintained b heat k and that the test is performed under

N number,part number,or o er a suitable environtnentalconditions.Raa
g De licensee shaU prescribe activities e appropliste means. either on the item or a licensee shaU document and evaluate

g effecting quality by documented , . * on records traceable to the item, as ' the test results to assure that testa

( a instructions pmcedures.or drewings of ; required throughout fabrication. ; requirements have been natis $ed.
' a type a propriate to the circumstances installation. and use of the item.hese
; cnd sha I require that theseinstructions- identification and control measures ,1 71.175 ContrW et measurmg and temquipm.ng,

-

procedures, and drawings be followed. must be desi ed to prevent the use of

{a'$'@,""y'gie '"Z";'p"nn'"" **'"''''' *""' $$,"',$i'"'$$6r
, ,,,

criteria for determining that important i 71.1ts Contret of specialproceswa. used in activities a ectmg qushty are
bnted.cctivities have been satisfactorily The licensee shan establish measures Yj',l'' d , , maktab

cccomplishad. to asnure that special processen. CT g{cusuy hmita.
including welding. heat tnating, and

$7 W t coM nondestructive testing. are controUed | 71.127 Hardr.ng, storege, and shipph8
The Deensee shall establish mea sures and accomplished by qualified ,contrd.

to control the issuance of documenta personnel using qualified procedures in The licenser shan establish mearures
such as instructions, procedures, and accordance with applicable codes, to control.in accordance with
drawings, including changes.which standarda, specifications criteria.and inntructions, the handling. storage,
prescribe sU aetivtties affecting quality. other special requirements. shipping. cleaning, and preservation of
These measures must assure that materials and equipment to be sised io
documents. Including changes are $ 71.tti intemal hapect6an* packaging to prevent damage or
teviewed for adequecy, approved for De licensee shnD establish and deterioration.When necessary ice
release by authorised personnel, and execute a program for inspection of pa rticular products, special protective
distributed and used at the location activities affecting quality by or for the environments, such as inert gas
where the prescribed activity is organlution performing the activity to atmosphere, and specific molature
performed.Hese measures must assure verify conformance with the content and temperature levels must be
that changes to documents are reviewed documented instructions, procedures, specified and provided. '
and approved. and drawings for accomplishing the

activity.De inspection must be 171.129 inspection, test,and ofwraths
I 71.115 Controt of purchased materte( performed by individuals other than statue.
equipment, and servions" those who performed the activity being (a)The licensee shat estabhsh

(s) De licensee shaU establish inspected Examination, measurementa, measures to indicate,by the use of
measures to assure that purchased or tests of material or products ma'rkings such as stamps, tags.laigla. _ _
material. equipment and services. processed rnust be performed fdr each Youting cards, or other suitable meana,
whether purchased directly or throu4h work operation where necessary to the status ofinspections and testa
contractors and subcontractors. conform
to the procurement documents. These

71.g November 30,1992 (reset)
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.PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

r- - ? open indavidual hems of the engetes in the activity for which the whm T tejhe samme.my senseest.~ *~
,

;e ne den to O at1a pupackrgiftg These measures must - o quality assurance program was es che6m 1 ;

%

pmvide for the identification af Stone 7, developed If any portion of the written ," jd'',
,

g te
which beve estisfa passed *: pmcedures or instructione is weignem ,,g.

.

Nguised inspectione,: landvertent by.
E superuded. the boensee shall retain the (tij Far X roy emetteers. A. le deteredeed bytests whom

-- . superseded meterialler three years after the atomicnumberaf theand6de:r--
poesing '---- Mr and tests. - * 11is superseded., der 1 < a6 A.= sees O '. '

(b)The hoensee abau solabheb for E > 56-4.=3e Q
messeres so identify the opereting states where E is the atende emeber of he meshte.- ."

of eenpaneants of the packagists. such as (iii) Far bete emitters. A. le deteredeed by
8* aa howmorarp )escortese-

tagging valves and switches, to prevent
9*hh Yalphe endenen. A. to doenruhed byinadwrest operssen. ttv)F

$71.t21 Ilmesentermingsestertete.perts. 9 71.137 Amste. te ampmestem.

A'*"'' A'De hcensee shallca out aeresapesares*

he licensee' obell establish sneasures * comprehensive system 7 planned and whom Me thewin huwdinTable A4
(b) A.le te saattesive of to

to controlmaterials, parts, or Periodic audits to verify comphance
components which do moi oonform to wiib an up.cu ofibe g=hty onwanee *$$8 A.: mid
the Econese's requiremente in order to * program and to determine the amine vaise a, g,e m yega, a *

prevent their inadvertent see or g effectiveness of the program.%e audits Is)For sensemehde whose
3 must be performed in accordance with identity is the vales of Asia tehen |

h; instillation.%ese snessures mostate, procedures forwritten procedwes or checkliste by . to be two Q and the value of A, to taken toa '
include.as e

ppF*prietely trained reannel not be esor Q. However. E the steeds senser ofa identiScotton. ===atation. " ,

vi' di te seemchdeis bases to beins temsL' >

e espregation, disposition. and noti $ cation a,easbrect responal ihuesla theto ar.cta o,genisa m s saiied. Austed resuhe *[gjhd,A.me,m,gOadte j
, , , ,

" Nonconforudits items must be reviewed must be docunsated and reviewed .

5

andc ed. rejected,repelred. er mano.ew.ibeving responsibihtyin B.Miameosof m---ma- hddes
row in accordance with area audited. Follow sp action. - memesia deoey shales.

documented - - "_ Including re audit of deficient areas. (t) For mined flesien predente,6e feBeedag
must be taken where indiceted. 3 activity Emho may be assumed if a detaDod - [

$71.tas conneusesomen. ""* * * * ' " " ' " " ~
!Appeens A-Ostensbestee of A. sad A. A.=Se Q ;

De licensee abaB establish seessures
to answe that conditions adverse to I.singlee g A..a4 O

. buality, such as deficiencies, deviations.
.; ,,( hayg

( (
'

, man ,

ove -ie,isiew .gui,meni.aw .e , enes des e,e _ ,e .e., ,
Eenconformances are promptly netweny and no .

ide .tified and corrected. in the case of a ; tt)Fw e missle mennecl* of know* desghwe sushde "eTelf-His enterlonger
' ' ' * * * ' ^ ' ^

*** I'.d'F"'I'*8'' *** *kee lose sessant |
. *I*IO*''''*"s!snificant condition adverse to quahty. A Te'W A l bewd De A. seclide The he tethe measures must assure that the essee * and A.in Tek A-t are ab appliceW $w hN I'"*I* h ~

a
of the condition is deternded and ' radionuclideo contained la la. m) er (y. a)

b et estehelm. Wlmeenlielettes A.er !a correctise action taken to peclude . * neutree ses,ess,
mee== %e mancan d *e L 4.=i=. mas - dbrasshine
elsniscant condition adverse to quakty, most be eseelemed.Heenver.la the sees of ' I

the cause of the condition, and the somenceive doesy abetse to whish *

''
eorrective ecuan taken must be - (2) For any elegne reA-=*% whose deighter eachde hee a hen.kleenhor
documented and reported to appropriate identity le known but which is not listed to then30 tem totof the -
levels of snar' " TeW A-1.the velsen of A.and A ese parent et and des @est,

dewrmined asserdeis a en senswees mechdasem tobeskasseof-.
-

diffemet maides,~

l 71.1 3 Ouestrsoeuronesresores. precedwe:

%e boensee shaB semistain suf$cient
te)N en maenectide emne sely one type ts)is the enn of amonamofesses

a m emessocken, winee to teeneny and essesqr-

written records to desarce the acovides of euh senseedide eselasse the

ede pm$n$phE. phs (4 tin till) and liv) etk.1. . .R.,le such F. + Fe + . .Feis set

en ruin in - ~"
ofseek radianadidoRaffecting geekty.ne recorde must rseenschdeeseenang

teclude the instrechoes. ,. -- % and Arrmat de of roastion. A.le the mest gruwr em uny,whom-

drewtage reguhed by 5 ytttito g mericew wise of shoes deterenned for **ck
prescribe geahty asemanos activities g kind of re&ousa.However.in both seess. A.

'.

'

and must tombsde closely related . is restr6cted to a menhmen, of 2000 Q.N a -
nt T"d ee''#F of EIJ 8pecdSos h M as , _ g{|wghier

'

e i met than te y, *
3 quahficahoes of W-. ---- _ r. -- --' * days. A.Is celeviated for het pomntand agna .

and equipment.%e recorde must en daghter.and the more of he 8"o 4

_ E include the astruchonsApr procedures volves le menigned to Gw pometa - ;
+

; whi:n estabbsh a records retention (l) For gemme emitters. A. le deteralsed by

program that 6s consistent with the .., - -

epphcable regulatmos and designstes voud mee.ter eta.

i:etore such as duration. location. and F. -
Ad'di

assigned responsibthly.%e hcensee 3, ,,1,,,, - -

)
|.

aball retain these records for three years r
beyond the date when the boensee last ,

| Total meester of R.
; ' * * m

,
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PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
.

|
A.!R., L , R.He the value of A. er A. as
appropriste for the muchde A L.R

(4) When the identity of esc.h re6onuclide
le known but the in&viduel activities of some

4 of the redsonuclides an not known.the
'J formula given in peregraph (3)le apphed to
" eetsthsh the values of A.or A.as
c cppropriate. All the rsdionuclides tehose
" inevidual activities are not known (theit
a total activity wi!!. bowever, be known) are

classed in a single group and the snoet
restrictive value of A. and A. opplicable to
any one of them ne used as the value of A.er

=%.In the denominator of the fraction.
F (5)Where the identity of each radionuclide
a is known but me individual eettvity of none
3 of the radionschdes le known.the anost .

y restrictive value of A.or A.apphcable to any
a one of the radionuclides present le adopted

. hse the e7pbcable valva.
*

(6) Men the identity ef mone of the
o tuchdee le known, the value of A. ie taken to
I be two O and the value of A.is taken to be
E C.002 Q.However,if alphe emitters are
g known to be obsent, the value of Aa ls taken
LG be 0.4 CL
-

TABLE A-1.-A. AND As VAtuts FOR RADtONtra!OES .

(See footrotes at end of table)

Symbol of rasonuch6e Element and stortue number A.(CI) A fC2) p g)

227 Acanum (89) 1000 0D03 72x10
10 4 2.2x108

228
105 Sever (47) 40 40 3.1 x10'

7 7 4.7 x108
4 110m. 100 20 1Ax10'
A 111

241., Arnoncasn (95) B 0.006 32
8 0.008 12 x10-'

243.,
1000 1000 1Ax10'

37. (compressed or uncompressed)* Argon (18)
20 20 AJx10'

!! c1.(uncompressed)*
1 1 dJ x10'

g 41.(compressed)* 1000 400 2.4 x10'
" 73_ Arsenc (33)

20 20 1Ax10'
cr 74-~ 10 10 1Ax10'
" 76~ 300 20 1.1 x10*
" 77

21I. Astatme (65) 200 7 L 2.1x108=

183 Gold (79) 200 200 53 x10',
30 30 12x108

196 . . 40 20 2Ax108
196 200 25 2.1 x10'
199 ,mr 40 40 8.7x108

Banum (56)-,-. 40 10 4Ax10'131 ,
133., ~u-. 20 20 7J x10*

300 200 RA x10'140,, ..
Beyfksn (4)7- w s 5 sax 10'

25 ' Barruth (83)w 10 25 2.2x10'
207; 100 4 1.2x10'
214 w s 6 1.E x10'
212 1000 1 12x10'

Berketsum (97)249 70 25 7.1 x10'
Bromne (35)77;

- _

Honrnber 30,1992(reset)
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' App. A(1) App. A(1)

PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
: TABLE A-1.-As AND A. VALUES Fon RADIONUCUDES-Cofitsrtued

*

((see tooeww at end of lab 6e)

Symbol of reconuchoe | Dement and atome numoer A.(CI) A,tC3) ,,,,, gggy

8E S S 1.1 x108 t

*

ite Carbon (6) 20 30 44x108
14c 1000 00 4A
4b Calcium (20) 1000 25 1A x10*
47m 20 30 EAx108

: 10 6 Cadmum (48) 1000 70 2A x198
115m . 30 30 2Ax108o
115o. 80 30 5.1 x10*
13b Conum (58! 100 100 E5x108
idle, 300 36 2A x108
143o, 90 20 sax 108
14d , 10 7 22x108e
21Go Cairfomum (94) . 2 0A02 3.1

250a 7 0A07 1Jx108
25E 2 CADO t.5 x108

36e Chionne (17) 300 10 3.2 x10**
3s 10 to 1Jx108a
242a, Cunum (96) 200 0.2 SJx108
243 ,, e 0.00s 42x10
244 ,, to CA1 a2x10
24 6 , 4 0.008 1 A x10*8

246a, S 0.008 , 3A x10**

54 Cobalt (27) 5, 5 sax 108
to 90 sax 10s57o,

$4mo, 1000 1000 sax 108
Sa , 20 30 11x10*

7 7 1.1x10eSc ,o
51- Chromum (24) 800 000 S.2x108 ,

7 129a. --- Coeum (56) 40 40 7Ax1P .
1000 1000 1Ax10813to,

" 1% 1000 10 7Ax108
10 10 12x108tr 134,,

' 13g 1000 35 SA x10**
7 7 7Ax10'3 136o,

30 10 sax 10
137
% Copper (29) 30 25 sax 108..

300 25 7Ax108 ,

67e,
jag Dysprossum (86) 100 30 82x108 1

1000 300 2.3x108
34
16 4 Erbum (86) 1000 35 82x108 ;

80 E &x1P '

171
, *~

Europum (83) 30 30 22x W152b- ,

20 10 1Jx10eggi

to 5 1Ax1P'

34 400 00 1Ax108
g4
t 8, Fhsonne (W) 20 30 0J xW -

5 5 73x108u_ tron (26)
& 1000 1000 22x108
E- 10 10 4A x10*

sf*'* Osatum (31) 100 100 sax 10*
20 30 4Ax10

88** - 7 7 3.1x108

53 NM #
300 108.

E" ,a 1a =-a
Hytogen (1) ese T Trtham

131 Hafnum (72) 30 25 33 g gg.

# I
197tr% WM 200 200 2.5 x10*
197*' to 25 1 A x10*

#Wmum (64 50 to 1 x1C |
123 Y"'IE3I 1000 70 1.7 x10 *i .

125
126'

. 40 10 7A x10 *i

1000 2 1.8 x 10** ;

128a 40 10 1.2x10 e
131, y y 3,g x to e
132

. . . . . _ _ . . _ . . . 71 20
_ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - _ - _ - - _ - _ _ - _ _ _ _ - _ _ _ - _ _ _ _
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: APP. A(1) App. A(1)
PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

'

TABLE A-1.-Aa AND As VALUES Fom RADONUCUDES -Corttattued
.:

i (see somnoese at ens or e w.)

sw of racoru-noe ! Ewnom and atome rameer A.(c) A.to) ,%f,3
@ 30 to 1.1 x10 *
333'- s e 2.7x10 '
1 10 to 1.5 x10 8N (dB) 30 25 4.2 x10 '33

80 to 1 Ax10 '. I'4 2 20 2Jx10 *.- H5%
100 20 4.1 x10 e i190 Indum U7) 10 10 8.2x10 *192* '2 10 9.1 x10 8184*

10 10 SJx10e42s Potassum (19) 10 10 lox 108'3a 30 10 SJx10 e85% kwow-W* xrypton (36) 100 100 L4x10885m ,(compressed)* ^

3 3 sax 10 e
a

85a, (uncormressed)* i
1000 1000 4.0x10 e85a, (compressed)*

5 5 4Ax10 887s, (uncompressed)* g 20 18 x10 '
*

87s, (compressed)*
OA DA 2A x10 '14b Lanthanum (57) 30 30 sax 10 e

Low specrhc actMty matenal--ees ( 71 Asaa

17 4 Lutetum p1) 300 25 1.1 x10 *.,, Mmed ficacn products 10 CA
-

2Sm Magneeum (12) g 8 Ltx10e";-
Man 9anese (25) 5 5 4A x10 854= 20 20 SJx10 856= '

5 5 2Jx10'90 Mo4bdenum (42) 100 20 4.7x108c3

3 13= Nitrogen (7) 20 10 1A x10 *j R 22 Sodum (11) S 8 12x10 8
f a 24 g 5 8.7x10 *g 93m Nchum (41) 1000 200 1.1 x10 8

w m
= 95= 20 20, 3Ax10 897= 20 20 10 x10 ' i147 Noodymum (80) 100 20 8.0x10 8 |149 30 20 1.1 x10 '59 Ncket (26) 1000 000 S.1 x10-e"?:. 1000 100 4Ax10

65 . 10 10 1 A x10 '237., Neptunum (93) 5 0.005 Et x10**239., 200 35 12 x 10'
185 Osmum p6! 20 20 ' 7J xtr191., 000 200 4A X 10'191rn , 200 200 1.2 x 10'e
193., 100 20 EJ x 10'
32 Phosphorus (15) 30 30 19 x 1P
230,, Protactraum (91) 20 CA 32 x 10*
23 * ,, 2 0.002 43 x 10-'
233,, 100 100 11 x 10'
201 Lsed (42) 20 20 1.7 x 10'
210 100 0.2 SA X 10
212 8 5 1 A x 10'
103 , PaEadum (46) 1000 700 7.5 x 1P
10 4 100 20 11 x 10'
147,,, Promethum (61) 1000 25 SA x 10'
149,,, 100 30 4.2 x 10'-

21A Poloruum (54) 200 0.2 43 x 10'
14h, Praseodymum (59) 10 10 1.2 x 10'
1'?- 300 20 L6 x 10*
191 Plahnum F8) 100 100 L3 x 1P
193rn . 200 200 LO x 1(P
197my. 300 20 12 x 1P
197n , 300 20 E3 x 1P -
23 4 .Plutonum (94) 3 0.003 1.7 x 10, ** ~~239,, 2 0.002 S.2 x 10-'

*24N 2 0.002 L3 x 10-*
241,, 1000 0.1 1.1 x 1r
242,, 3 0.003 3.9 x 1(r*
223 Radum (68) 50 0.2 5.0 x 10'
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PART71 o PACKAGING AND TRANSPORTATION OF RADIOACTIVE ..'.ATERIAL
,

'

-
' TABLE A-1.-A AND A. VALUES FOR RADIONUCUDES-Contnued

( |- .nd -
_

| _Sg,,- end - w) w>--
; i

224 ; e OA 1A x 10' i

22 4 10 c.Os 1A'

22s 10 0.05 2J x 1r

S t e. Rendum G7) 30 25 8.2 x 1P
W 30 30 8.1 x 10'

~

Unkmhed Untersted SA x Itr'*87a.
.Insturn0 Unkmned. Unkmood. 1A x 10'*

106 Rhonum (75) 100 30 tA x 1P
187s. Uremmed. Urdrnmed. . 3A x 10'
18 4 to 10 1 A x 10'*

(naturaQ Unkmhed. Untmhed. 2A X 10'
ifn'% Rhodum (45) 1000 1000 32 x 1r .

105 200 25 82 x 1r
222., Redon (96) 10 2 1.5 x 10'
07 Ruthoruum (44) to 30 8.5 x 1P
103 30 25 32 x 1P
105 30 30 SA x 10'
10 4 10 7 SA x 10'
35, Sulphur (16) 1000 00 4Jx10*
122 Anemony (51! 30 30 SA x10'
124 , 5 5 1A x10*
125 40 35 1 A x10'

m. Scandum (21) 8 4 sax 10'
47,, 200 30 82x10' '

a 5 5 1Ax10'
75; Seeenum (34) 40 40 1A x10*

3 31., Saeon (14) 100 30 sax 10' ,

7 147- Samanum (E2) Unimhed. UnknWiest RAxtr' fsax 10* 151T 1000 to
4Ax10' (a t as- 300 30

' tib- Th (50) to N 1Ax10*
j "' 11Dm ,, 100 100 4Ax10'

e 10 10 1.1 x108
I 125

gg Stroneum (38) to 80 32x10''

30 30 2Ax10'at
gyk 00 80 12x10'
g 100 10 2.9x10*

10 CA 1A x10'm' 10 10- sax 10'gj"
10 10 1 A x10'a,

- ---_--- - m . Trttum (1) 1000 1000 SJx10'. (* w .~ 1000 1000 s.7x108
1000 1000 S.7x10'

{ 3 m pang
,< - - -> ;= := l'.d;;* N# "'M 30 30 3 7x10' '

}" Tantalum (73) 30 E S2x198

130 Tertmum (65) 20 10 1.1 x10*

g Technetum (43s 1000 1000 sax 10'
- g e 32x10'

i ," 1000 300 1Ax10'i

| II"* . 1000 400 1 A x10**
U;- 100 100 52x198

1000 25 1.7 x10-e

*;U
l'.Sx10'1=

'ism Ta~m m2> ,

127M*' 300 30 1
l III* 30 10 2A x10'
i 1% 100 30 2.0 x10' '

| 128* 10 10 8.0x10'
131m 7 7 3.1x108m
132*
227* Thonum (90) 200 02 32x 10*' ~ --

8 0.00s RJx10(
, , , - 3 0.003 1.9 x10~' /.

'

226
230m 1000 25 EJx10'
231* Unkmned. Unbmhed. 1.1 x10*'
232* 10 10 23 x10'

| 234"aturaQ
Unkmhed. Unkmned. 2.2 x10'

m (n
i

|

|
_ _ _ _ _ _ - - _ _ -
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PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

*'

TABLE A-1. --A, AND A. VALUES FOR RADiONUCUDES--Coritirnued
'

(See footnotes at end of tab 6e)

SN of rade | Elemerit and attme ramber A.(C2) AJOI) _D.., (Cug)~

% (tradiated)"
200n TheJinan (81)201n- I 20 20 5.8x1P
202n 200 200 L2x108

40 40 5.4 x10*20*n
300 10 4J x10'. 17Dn.

, Thuhum (69) 300 10 8.0 x 10'171 1 -
1000 100 1.1 x 10'230,

Oratwam (92) 100 0.1 2.7 x 10'232t 30 0.03 2.1x10233v
100 0.1 0.5 x 10**23 %

235 100 0.1 8.2x10-s9
100 0.2 2.1 x10**23 4 i___

23 % I 200 0.2 8.3 x 10**
Uremated. Un6mW1 3.3 x10''o (natural) '
Unkmrted. Uremrted. SEE TABE A-

'I I <20%
Uremated. Untrreted. $EE TABE

20% or greater d)
100 0.1 SEE TABJ A-

e (dep6eted) 4)
Unkmfted Unkmned. $EE TABJ A-

4)

3' o (nsdatM)*"
i

48, vanadium (23) e a 1.7 x10'181, Tungsten (74) 200 100 5.0x10'
a

cr 165,
1000 25 9.7x10-e' 187,

40 20 7Ax108127 , (is.wiv sed)* Xenon (54) 70 - 70 15 x10'
*

127a. (compressed)* 5 5 IJ x10'
t 131mu (compressed)* 10 10 1 A x10'\ 13tmu (uncompreued)* 100 100 1Ax10 8133u turgi,..v-. sed)* 1000 1000 1Ax10s133u (compressed)* 6 5' 1Ax10 s135u (uncompressed)* 70 70 1.5x108135, loompreued)* 2 2 2.5 x10 *87, Yttr:Jm (39) 20 20 4Jx10,

30, 10 to 2.5 x10 *
91m, 30 30 4.1 x10 '
31, 30 30 L5 x10 *32, 10 10

. 3.2x10 8
S.5x10*

g3, 10 10 *
169 Y2tertmJm (70) to 80 RJ x10 *
17g 400 25 1Ax10 s
65 Inc 00) 30 30 BAx to *g 40 20 SJx10 eg . 300 20 EJ x10 *
g3._
st_ Ircorsurn (40) 1000 200 15x10**

20 20 L1x10*gy; 20 20 10xto 8

* For the purpose of Tab 6e A-1, corrpessed gas means a gas at a pressure wrech exceeds the amb'ent stig rc presa Jre at the location
where the containment system was closed.

" The values of A. and A. must be calculated h accordance wtttithe procedure specified in Apperwix A, paragraph n(3), taldng into account
the acturty of the f anon products and of the gransum-233 m additon to that of the thonum.

*" The values of A. and A must be calculated en accordance wrth the procedure specified in Appendix A, paragraph H(3), taking into acctxatt
the actrvtty of the fis. son products and pistonum isotopes an adston to that of the uranurn.

. -
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PART71 e PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL
TABLE A-2 -

RELATIONSHIP BETWEEH f AND E , FOR BETA EMITTERS

|

Em (MeV) A (C1)j
!

i < 0.5 1000
e
' O.5 - < 1.0 300

1.0 - < 1.5 100
.

1.5 - < 2.0 30

12.0 10

(
TABLE A-3

.

*

RELATIONSHIP BETWEEN A AND THE ATOMIC NUMBER3

OF THE itADIONUCLIDE

*

.

A
3

i

EIAtomic Half-life less Half-life 1000 days . Half-life greater
s
' Number than 1000 days to 108 years than los years
:

1 to 81 3 C1 .05'Cl 3 Ci
.

82 and above .002 Cf .002 C1 3 C1

(-)
-

/.. _ . . _ _ _ _ _ . . . . . . , . . .
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App. A(41

PART71 o PACKAhG AND TRANSPORTATION hADIOACTIVE MATERIAL
TABLE A-4.--ACTIVITY-MASS ret.ATIONSHIPS

FOR URANIUM / THORIUM
.-

Thonum and uranium M
ennchment * wt % "U present

af, ,fg

0.4 5.- 5.0x10* ' 2.0x10'
O.72 (naturaf) 7.06x10* ' 1.42x10'
1.0 ... 7.6x10* ' 1.3x10'
1.5 - 1.0x10* * 1.0x10', .

; 5.0 2.7x10* * 3.7x10'"
10.0- 4.8x10* * 2.1x10'

g 20.0 - 1.0x10* * 1.0x10'
35.0 2.0x10* * 5.0x10*
50.0 2.5x10* * 4.0x10'

*

90.0 5.8x10** 1.7x10'
93.0 7.0x10* * 1.4x10'
95.0 9.1x10-e 1.1x10'
Natural Thonurr 2.2x10* ' 4.6x10'

* The Agurse for uranium inciude representa9ve values for
the actrvity of the uranium-234 which to concentrated dunng
the enrchmere process. The metv9ty for Thorium hdudes tw
equenum concereston of Thonum.229.

.

l.

6-
*_

4

'

.
.

.-

.-

t

~. v

.

71 25 November 30,1992 (reset)


