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May 26, 2002 LC-220-02-JJS

Mr. Thomas Decker, Chief

US Nuclear Regulatory Commission
Region 1

Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW Suite 23785
Atlanta, GA 30303-8931

Dear Mr. Decker:

Chem-Nuclear Systems, LLC (CNS) submits the following revised procedures under
Control Numbers 0972 and 1001:

1. RA-AD-002, Rev. 4, Broker Program Administration
2. FS-RP-001, Rev. 6, Radiological Control Procedure For Field Projects

These procedures support the activities performed under CNS's NRC Radioactive
Material License 39-23004-01, and previous revision level copies have been supplied to
your Department in past submittals.

If you have any questions, please contact me at (803) 541-5011.
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Chem-Nuclear Systems, LLC

Jimmy Still

Licensing Manager
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1.0

2.0

3.0

SCOPE

1.1

1.2

Purpose

The purpose of this procedure is to specify the requirements for
administration of the Broker Program.

Applicability

This procedure applies to all employees who participate in the Broker
Program.

REFERENCES

2.1

2.2

23

24

CNS Procedure, RA-OP-001, “Operating Procedure for Brokering of
Hazardous Materials”

CNS Procedure, RA-TN-001, Procedure for Training and Certification of
Chem-Nuclear Systems Radioactive Materials Brokers”

CNS Procedure, CN-AD-005, “First Notification Procedure”

CNS Procedure, CN-AD-001, “"Safety Review Board”

DEFINITIONS

3.1

3.2

3.3

Broker

A Broker is an individual that is certified by the SRB by recommendation
of the Broker Subcommittee to have met the prerequisites and training
requirements outlined in Reference 2.2 and authorized to ship certain
hazardous materials as defined in Appendix B.

Broker Subcommittee

The Broker Subcommittee has been formed by the Safety Review Board
to oversee the company-wide brokering activities, Reference 2.4.
Responsibilities include Brokering procedures preparation and review,
training, testing, and error review. The Subcommittee has
representatives from each of the major company divisions that are
effected by broker activities. Appendix A list the members on the
Subcommittee.

Broker Supervisor

The Broker Supervisor is recommended by the Broker Subcommittee and
approved by the Safety Review Board. To ensure decisions made by
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3.4

3.5

3.6

3.7

3.8

3.9

each Broker are not affected by operational concerns, Brokers are
supervised technically by the Broker Supervisor when performing such
work. The Broker Supervisor's responsibilities include review of the
Broker's work; assisting in the preparation of Broker projects; consultation
on regulations and correct methods of shipping and inspection; and
ensuring that the Brokers are properly trained and kept up-to-date. The
Broker Supervisor shall designate an alternate to perform the Broker
Supervisor's functions when not available. The Broker Supervisor shall
be a Certified Broker

Broker Subcommittee Chairperson

The chairperson is approved by the SRB and has responsibility for all
Broker Subcommittee activities, including management at the Broker
Program.

Cognizant Subcommittee Member

A cognizant subcommittee member has broad knowledge and experience
in all aspects of transportation of radioactive materials. Cognizant
subcommittee members are designated by the Subcommittee chairman.
Cognizant members may chair a Broker Oral Board.

Error

Federal, State or procedural non-conformance or potential non-
conformance as determined by the Broker Supervisor or designee that is
detected after the shipment has been released and in the care of the
carrier or consignor.

Notice of Violation

A notice of violation may be in the form of a warning letter or action letter
with or without accompanying fines |levied and/or suspension of permits
issued by a State or Federal Agency.

QUOFUIT]

A guorum of the Subcommittee consists of the Subcommittee Chairman
or designee plus (3) other Subcommittee members.

Broker Program

The Broker Program consists of the procedures for packaging and
shipping hazardous materials and the training and certification of
individuals to perform these functions. The Broker Program is contained
in this procedure and References 2.1 and 2.2.

RA-AD-002 Rev. 4 Page 4



4.0

5.0

SUBCOMMITTEE PROCEDURES

41  The Broker Subcommittee shall meet at least annually.

Additional meetings may be requested by any interested individual but
must be authorized by the Broker Subcommittee Chairperson.

42  All Brokers Subcommittee decisions and recommendations need approval
of a quorum of the Subcommittee.

4.3 At aminimum the foliowing broker issues will be discussed at each
regutarly scheduled Broker Subcommittee meeting.

4 3.1 Recent broker errors and corrective action.
4.3.2 Subcommittee membership

4.3.3 Procedure status of:

4331 Broker Operating Procedure, Reference 2.1
43.32 Broker Training Procedure, Reference 2.2
4333 Broker Program Administration

4.3.4 Broker training status
4.3.5 Broker activity status

4.3.6 Shipping errors relevant to CNS Brokers from the Shipment
Discrepancy Report.

4.4  Subcommittee membership will be approved by a quorum.

4.5 Broker Subcommittee meeting minutes shall be recorded and submitted to
the SRB for information.

BROKER ERRORS

Broker errors that occur must be managed appropriately. This includes
assigning a severity level, making initial reports/notifications, and following up
with the Broker/Broker Subcommittee to prevent reoccurrence of the error.

51 Error Severity Levels

511 Leveli

RA-AD-002 Rev. 4 Page 5



5.2

¢ Not following CNS procedures.
¢ A shipping paper error that was corrected by the consignor prior
to receipt.

512 Level 2

o An error discovered by the consignee or regulator and
(resolved) by simple corrective measures.

513 Llevel3

e An non-radiological error that results in a telephone warning call
or written warning from a regulatory agency.

51.4 Level 4

A radiological error that results in a telephone warning call or
written warning from a regulatory agency.

515 Levelb

e A violation that results in a violation letter, site restriction and or
fine associated with the brokers actions.

Actions to be taken in the event of an error

521 The Broker Supervisor is the primary point-of-contact for
inquiries from any individual or organization regarding actual or
potential Broker errors. In the event that an individual Broker is
contacted by any Federal, State, Local, or other authority
regarding an actual or potential Broker error, the Broker may
provide basic factual information concerning the shipment in
guestion, but then must immediately perform the appropriate
notifications as required by this procedure.

NOTE: ONLY THE BROKER SUPERVISOR OR OTHER MEMBERS OF
REGULATORY AFFAIRS ARE AUTHORIZED TO REPRESENT CHEM-
NUCLEAR SYSTEMS IN REGARD TO THE MITIGATION OF ANY
ACTUAL OR POTENTIAL BROKER ERROR.

5.2.2 All actual or potential Broker errors must be reported as soon as
possible.

5221 Most Broker errors require reporting of the error in
accordance with Reference 2.3.

RA-AD-002 Rev. 4 Page 6



5222

Certain minor errors may not require reporting in
accordance with Reference 2.3 and can be reported
only to the Broker Supervisor. The requirements for
minor errors are addressed further below.

NOTE: IF ANY DOUBT EXISTS AS TO WHETHER A BROKER ERROR
REQUIRES NOTIFICATION, SUBMIT THE NOTIFICATION. THE
APPROPRIATENESS OF THE NOTIFICATION WILL BE DISCUSSED

AT THE SRB.

523  All written correspondence received from Regulatory Authority
must be immediately forwarded to the Broker Supervisor for
appropriate further distribution.

52.4 Minor errors that are reported to the Broker Supervisor, do not
require submittal of a First Notification Form as required by
Reference 2.3, and are limited to the following:

NOTE: ANY INTERACTION REGARDING AN ACTUAL OR
POTENTIAL ERROR WITH FEDERAL, STATE, OR LOCAL
REGULATORY AUTHORITIES WARRANTS THE IMPLEMENTATION
OF THE NOTIFICATION REQUIREMENTS OF REFERENCE 2.3.

5241

5.2.4.2

Minor paperwork errors that are identified by a site
operator and are immediately corrected to the
satisfaction of all parties via telephone
communication.

Examples of these minor errors include, but are not
limited to: not checking required blocks, simple
mathematical errors that do not alter disposal
requirements, not completely filling out administrative
information, and other minor paperwork errors that do
not additionally impact on site or transportation
requirements.

Simple clarification of minor technical questions
related to a shipment that are immediately clarified to
the satisfaction of all parties via telephone
communication.

Examples of these errors include, but are not limited
to: processing methodology, packaging questions,
communication requirements, and other minor
technical issues that only clarify the manner in which
the shipment was prepared.

RA-AD-002 Rev. 4 Page 7



53

525

526

527

528

529

In the event of a minor error the responsible Broker shall notify
the Broker Supervisor as soon as possible.

5251 The initial notification may be verbal, however,
leaving a message on a voice mail system does not
satisfy this requirement.

5252 A follow-up written report shall be filed as required in
accordance with Section 5.3.

The Broker Supervisor will evaluate the nature of any minor
errors for concurrence that the error is actually minor in nature.

If, in the Broker Supervisor's judgment, the requirements of
Reference 2.3 are warranted, the Broker Supervisor shall
require full notifications in accordance with Reference 2.3.

If Broker responsibilities are improperly executed and
negligence is shown on the part of the Broker, appropriate
action shall be taken in accordance with Section 5.3.

If a Broker's certification is revoked, he/she will not be
reinstated until he/she is retrained and recertified in accordance
with Reference 2.2.

The Broker Supervisor shall ensure all Broker errors are
included in the Shipment Discrepancy Report.

Remedial Actions

5.3.1

532

Severity Levels 1,2, or 3 errors shall be reviewed and actions will
be taken as necessary by the Broker Supervisor and the Broker's
Supervisor as soon as possible after the error. The error and
corrective action/lesson learned shall be reviewed by the Broker
Subcommittee. Actions taken will be documented in the minutes
and distributed to all Brokers.

For Severity Level 4 or 5 errors in shipping radioactive materials,
Sections 5.3.2.1 and 5.3.2.2 apply.

5321 The Broker shall immediately review the error with the
Broker Supervisor or designee and the Broker's
Supervisor and within five (5) working days submit a
written report for review by the Broker Subcommittee.

5322 The written report shall include an explanation of the
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6.0

error, cause, and circumstances surrounding the
error, and a proposal for corrective action to ensure a
similar error does not occur in the future.

5323 The Broker Subcommittee shall review the report and
assign corrective action. Actions taken will be
documented in the meeting minutes.

5.3.3 If a Broker makes two Level S errors in a 12 month period the
broker’'s certification shall be revoked.

If a Broker’s certification is revoked, he/she will not be reinstated
until he/she is retrained and recertified in accordance with
Reference 2.2.

RECORDS

6.1

6.2

6.3

Broker errors will be reported to the SRB via the Monthly Shipment
Discrepancy Report.

Broker Subcommittee minutes will be presented to the SRB.

Records of corrective actions for Broker errors will be maintained by the
Broker Supervisor.

RA-AD-002 Rev. 4 Page 9
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BROKER SUBCOMMITTEE MEMBERS

Jimmy Still, Chairman

*Cliff Bowers, Broker Supervisor
Michael J. Benjamin, HP - Barnwell Site
*Angus Hinson, Certified Broker

*Ren Black, Certified Broker

*Barron Bradley, Certified Broker

*Mick Flynn, Certified Broker

*Bill Carver, Certified Broker

*Scott Johnson, Certified Broker

*Kathy Pacha, Training

* Cognizant Members

RA-AD-002, REV. 4
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ASSISTANT BROKER

Definition - Assistant Broker

An Assistant Broker is an individual that qualifies according to the prerequisites
and training requirements outlined in 49CRR172 Subpart H (Hazmat Employee
Training) for the highway shipments of radioactive material and as a hazmat

employee.

Scope of Work

A An Assistant Broker can only perform the following functions:

1.

Assist Shipping non-waste material, empty packages, casks and
equipment that are internally contaminated with radioactive
material from previous use. Shipments must be made from the
facility in which the Assistant Broker is stationed and consisting of
equipment he regularly uses.

2. Assist experienced shippers with shipments of radioactive material
consigned for disposal or transfer.

3. Assist a Certified Broker or Certified Senior Broker with shipments
of radioactive material consigned for disposal or transfer.

B. An Assistant Broker is restricted from the following:

1. Shipping waste material.

2. Independently shipping any hazardous material consigned for
disposal, storage, incineration, or other method of releasing
responsibility.

3. Signing any shipping papers unless reviewed by the Broker
Supervisor, Certified Broker or Senior Broker, or designee, in
person, or by phone.

4. QOther restrictions as may be applied

RA-AD-002, REV. 4
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CERTIFIED BROKER

Definition - Broker

A Broker is an individual that is certified by the Safety Review Board by
recommendation of the Broker Subcommittee to have met the prerequisite and
training requirements outlined below for the shipment of specific hazardous
material and as a hazmat employee.

Scope of Work

A. A Broker can perform the following functions:

1. Ship all types of low-level radioactive material for transfer and
disposal, except fissile materials in concentrations greater than
that incidental to other radioactive materials.

B. A Broker must comply with the following restrictions:

1. During a period after SRB certification, each Broker must review
their work prior to, during, and/or after each shipment with the
Broker supervisor or designee as designated by the Broker
Subcommittee.

2. All highway route controlled quantity shipments must be reviewed
prior to each shipment with the Broker Supervisor or designee.

3. No fissile material may be shipped by a Broker in concentrations
greater than that incidental to other radioactive materials.

4. Ship mixed low-level radioactive materials only if certified to do so.

5. Ship non-radioactive hazardous material only if certified to do so.

RA-AD-002, REV. 4
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SENIOR BROKER

Definition - Senior Broker

A Senior Broker is an individual that is certified by the Safety Review Board as a
Broker and qualified by the Broker Subcommittee as a Senior Broker to have met
the prerequisite and training requirements outlined below for the shipment of
specific hazardous material and as a hazmat employee.

Scope of Work

A A Senior Broker can perform the following functions:

1. Ship all types of radioactive material that the Broker Subcommittee
authorizes based on the additional training and experience
received.

B. A Senior Broker must comply with the following restrictions:
1. Ship mixed low-level radioactive materials only if certified to do so.
2. Ship non-radioactive hazardous material only if certified to do so

RA-AD-001, REV. 4
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1.0

2.0

3.0

SCOPE

1.1

1.2

Purpose

The purpose of this procedure is to specify the requirements for
administration of the Broker Program.

Applicability

This procedure applies to all employees who participate in the Broker
Program.

REFERENCES

2.1

2.2

2.3

24

CNS Procedure, RA-OP-001, “Operating Procedure for Brokering of
Hazardous Materials”

CNS Procedure, RA-TN-001, Procedure for Training and Certification of
Chem-Nuclear Systems Radioactive Materials Brokers”

CNS Procedure, CN-AD-005, “First Notification Procedure”

CNS Procedure, CN-AD-001, “Safety Review Board”

DEFINITIONS

3.1

3.2

3.3

Broker

A Broker is an individual that is certified by the SRB by recommendation
of the Broker Subcommittee to have met the prerequisites and training
requirements outlined in Reference 2.2 and authorized to ship certain
hazardous materials as defined in Appendix B.

Broker Subcommittee

The Broker Subcommittee has been formed by the Safety Review Board
to oversee the company-wide brokering activities, Reference 2.4,
Responsibilities include Brokering procedures preparation and review,
training, testing, and error review. The Subcommittee has
representatives from each of the major company divisions that are
effected by broker activities. Appendix A list the members on the
Subcommittee.

Broker Supervisor

The Broker Supervisor is recommended by the Broker Subcommittee and
approved by the Safety Review Board. To ensure decisions made by

RA-AD-002 Rev. 4 Page 3



3.4

3.5

3.6

3.7

3.8

3.9

each Broker are not affected by operational concerns, Brokers are
supervised technically by the Broker Supervisor when performing such
work. The Broker Supervisor's responsibilities include review of the
Broker’'s work; assisting in the preparation of Broker projects; consultation
on regulations and correct methods of shipping and inspection; and
ensuring that the Brokers are properly trained and kept up-to-date. The
Broker Supervisor shall designate an alternate to perform the Broker
Supervisor’'s functions when not available. The Broker Supervisor shall
be a Certified Broker

Broker Subcommittee Chairperson

The chairperson is approved by the SRB and has responsibility for all
Broker Subcommittee activities, including management at the Broker
Program.

Cognizant Subcommittee Member

A cognizant subcommittee member has broad knowledge and experience
in all aspects of transportation of radioactive materials. Cognizant
subcommittee members are designated by the Subcommittee chairman.
Cognizant members may chair a Broker Oral Board.

Error

Federal, State or procedural non-conformance or potential non-
conformance as determined by the Broker Supervisor or designee that is
detected after the shipment has been released and in the care of the
carrier or consignor.,

Notice of Violation

A notice of violation may be in the form of a warning letter or action letter
with or without accompanying fines levied and/or suspension of permits
issued by a State or Federal Agency.

Quorum

A quorum of the Subcommittee consists of the Subcommittee Chairman
or designee plus (3) other Subcommittee members.

Broker Program

The Broker Program consists of the procedures for packaging and
shipping hazardous materials and the training and certification of
individuals to perform these functions. The Broker Program is contained
in this procedure and References 2.1 and 2.2.

RA-AD-002 Rev. 4 Page 4



4.0

5.0

SUBCOMMITTEE PROCEDURES

4.1  The Broker Subcommittee shall meet at least annually.

Additional meetings may be requested by any interested individual but
must be authorized by the Broker Subcommittee Chairperson.

4.2  All Brokers Subcommittee decisions and recommendations need approval
of a quorum of the Subcommittee.

4.3 At a minimum the following broker issues will be discussed at each
regularly scheduled Broker Subcommittee meeting.

4.3.1

432

433

43.4

435

436

Recent broker errors and corrective action.
Subcommittee membership

Procedure status of:

4331 Broker Operating Procedure, Reference 2.1
4332 Broker Training Procedure, Reference 2.2
4333 Broker Program Administration

Broker training status
Broker activity status

Shipping errors relevant to CNS Brokers from the Shipment
Discrepancy Report.

44  Subcommittee membership will be approved by a quorum.

4.5 Broker Subcommittee meeting minutes shall be recorded and submitted to
the SRB for information.

BROKER ERRORS

Broker errors that occur must be managed appropriately. This includes
assigning a severity level, making initial reports/notifications, and following up
with the Broker/Broker Subcommittee to prevent reoccurrence of the error.

51  Error Severity Levels

511 Level 1

RA-AD-002 Rev. 4 Page 5



52

o Not following CNS procedures.
s A shipping paper error that was corrected by the consignor prior
to receipt.

5.1.2 Level 2

¢ An error discovered by the consignee or reguiator and
(resolved) by simple corrective measures.

513 Level 3

+ An non-radiological error that results in a telephone warning call
or written warning from a regulatory agency.

5.1.4 Level 4

A radiological error that results in a telephone warning call or
written warning from a regulatory agency.

5.1.5 Level 5

* A violation that results in a violation letter, site restriction and or
fine associated with the brokers actions.

Actions to be taken in the event of an error

521 The Broker Supervisor is the primary point-of-contact for
inquiries from any individual or organization regarding actual or
potential Broker errors. In the event that an individual Broker is
contacted by any Federal, State, Local, or other authority
regarding an actual or potential Broker error, the Broker may
provide basic factual information concerning the shipment in
gquestion, but then must immediately perform the appropriate
notifications as required by this procedure.

NOTE: ONLY THE BROKER SUPERVISOR OR OTHER MEMBERS OF
REGULATORY AFFAIRS ARE AUTHORIZED TO REPRESENT CHEM-
NUCLEAR SYSTEMS IN REGARD TO THE MITIGATION OF ANY
ACTUAL OR POTENTIAL BROKER ERROR.

5.2.2 Allactual or potential Broker errors must be reported as soon as
possible.

5221 Most Broker errors require reporting of the error in
accordance with Reference 2.3.

RA-AD-002 Rev. 4 Page 6



5222

Certain minor errors may not require reporting in
accordance with Reference 2.3 and can be reported
only to the Broker Supervisor. The requirements for
minor errors are addressed further below.

NOTE: IF ANY DOUBT EXISTS AS TO WHETHER A BROKER ERROR
REQUIRES NOTIFICATION, SUBMIT THE NOTIFICATION. THE
APPROPRIATENESS OF THE NOTIFICATION WILL BE DISCUSSED

AT THE SRB.

523 Al written correspondence received from Regulatory Authority
must be immediately forwarded to the Broker Supervisor for
appropriate further distribution.

524 Minor errors that are reported to the Broker Supervisor, do not
require submittal of a First Notification Form as required by
Reference 2.3, and are limited to the following:

NOTE: ANY INTERACTION REGARDING AN ACTUAL OR
POTENTIAL ERROR WITH FEDERAL, STATE, OR LOCAL
REGULATORY AUTHORITIES WARRANTS THE IMPLEMENTATION
OF THE NOTIFICATION REQUIREMENTS OF REFERENCE 2.3.

5.2.41

5242

Minor paperwork errors that are identified by a site
operator and are immediately corrected to the
satisfaction of all parties via telephone
communication.

Examples of these minor errors include, but are not
limited to: not checking required blocks, simple
mathematical errors that do not alter disposal
requirements, not completely filling out administrative
information, and other minor paperwork errors that do
not additionally impact on site or transportation
requirements.

Simple clarification of minor technical questions
related to a shipment that are immediately clarified to
the satisfaction of all parties via telephone
communication.

Examples of these errors include, but are not limited
to: processing methodology, packaging guestions,
communication requirements, and other minor
technical issues that only clarify the manner in which
the shipment was prepared.

RA-AD-002 Rev. 4 Page 7



53

525

526

5.2.7

5.2.8

529

in the event of a minor error the responsible Broker shall notify
the Broker Supervisor as soon as possible.

5251 The initial notification may be verbal; however,
leaving a message on a voice mail system does not
satisfy this requirement.

5252  Afollow-up written report shall be filed as required in
accordance with Section 5.3.

The Broker Supervisor will evaluate the nature of any minor
errors for concurrence that the error is actually minor in nature.

If, in the Broker Supervisor's judgment, the requirements of
Reference 2.3 are warranted, the Broker Supervisor shail
require full notifications in accordance with Reference 2.3.

If Broker responsibilities are improperly executed and
negligence is shown on the part of the Broker, appropriate
action shall be taken in accordance with Section 5.3.

If a Broker’'s certification is revoked, he/she will not be
reinstated until he/she is retrained and recertified in accordance
with Reference 2.2.

The Broker Supervisor shall ensure all Broker errors are
included in the Shipment Discrepancy Report.

Remedial Actions

5.31

532

Severity Levels 1,2, or 3 errors shall be reviewed and actions will
be taken as necessary by the Broker Supervisor and the Broker's
Supervisor as soon as possible after the error. The error and
corrective action/lesson learned shall be reviewed by the Broker
Subcommittee. Actions taken will be documented in the minutes
and distributed to all Brokers.

For Severity Level 4 or 5 errors in shipping radioactive materials,
Sections 5.3.2.1 and 5.3.2.2 apply.

53.2.1 The Broker shall immediately review the error with the
Broker Supervisor or designee and the Broker's
Supervisor and within five (5) working days submit a
written report for review by the Broker Subcommittee.

5322 The written report shall include an explanation of the

RA-AD-002 Rev. 4 Page 8



error, cause, and circumstances surrounding the
error, and a proposal for corrective action to ensure a
similar error does not occur in the future.

5323 The Broker Subcommittee shall review the report and
assign corrective action. Actions taken will be
documented in the meeting minutes.

5.3.3 If a Broker makes two Level 5 errors in a 12 month period the
broker’s certification shall be revoked.

If a Broker's certification is revoked, he/she will not be reinstated
until he/she is retrained and recertified in accordance with
Reference 2.2.

6.0 RECORDS

6.1 Broker errors will be reported to the SRB via the Monthly Shipment
Discrepancy Report.

6.2 Broker Subcommittee minutes will be presented to the SRB.

6.3 Records of corrective actions for Broker errors will be maintained by the
Broker Supervisor.

RA-AD-002 Rev. 4 Page 9
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BROKER SUBCOMMITTEE MEMBERS

Jimmy Still, Chairman

*Cliff Bowers, Broker Supervisor
Michael J. Benjamin, HP - Barnwell Site
*Angus Hinson, Certified Broker

*Ren Black, Certified Broker

*Barron Bradley, Certified Broker

*Mick Flynn, Certified Broker

*Bill Carver, Certified Broker

*Scott Johnson, Certified Broker

*Kathy Pacha, Training

* Cognizant Members
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ASSISTANT BROKER

Definition - Assistant Broker

An Assistant Broker is an individual that qualifies according to the prerequisites
and training requirements outlined in 43CRR172 Subpart H (Hazmat Employee
Training) for the highway shipments of radioactive material and as a hazmat

employee.
Scope of Work
A An Assistant Broker can only perform the following functions:

1. Assist Shipping non-waste material, empty packages, casks and
equipment that are internally contaminated with radioactive
material from previous use. Shipments must be made from the
facility in which the Assistant Broker is stationed and consisting of
equipment he regularly uses.

2. Assist experienced shippers with shipments of radioactive material
consigned for disposal or transfer.

3. Assist a Certified Broker or Certified Senior Broker with shipments
of radioactive material consigned for disposal or transfer.

B. An Assistant Broker is restricted from the following:

1. Shipping waste material.

2. Independently shipping any hazardous material consigned for
disposal, storage, incineration, or other method of releasing
responsibility.

3. Signing any shipping papers unless reviewed by the Broker
Supervisor, Certified Broker or Senior Broker, or designee, in
person, or by phone.

4. Other restrictions as may be applied

RA-AD-002, REV. 4
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CERTIFIED BROKER

Definition - Broker

A Broker is an individual that is certified by the Safety Review Board by
recommendation of the Broker Subcommittee to have met the prerequisite and
training requirements outlined below for the shipment of specific hazardous
material and as a hazmat employee.

Scope of Work

A A Broker can perform the following functions:

1.

Ship all types of low-level radioactive material for transfer and
disposal, except fissile materials in concentrations greater than
that incidental to other radioactive materials.

B. A Broker must comply with the following restrictions:

1.

During a period after SRB certification, each Broker must review
their work prior to, during, and/or after each shipment with the
Broker supervisor or designee as designated by the Broker
Subcommittee.

All highway route controlled quantity shipments must be reviewed
prior to each shipment with the Broker Supervisor or designee.

No fissile material may be shipped by a Broker in concentrations
greater than that incidental to other radioactive materials.

Ship mixed low-level radioactive materials only if certified to do so.

Ship non-radioactive hazardous material only if certified to do so.

RA-AD-002, REV. 4
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SENIOR BROKER

Definition - Senior Broker

A Senior Broker is an individual that is certified by the Safety Review Board as a
Broker and qualified by the Broker Subcommittee as a Senior Broker to have met
the prerequisite and training requirements outlined below for the shipment of
specific hazardous material and as a hazmat employee.

Scope of Work

A. A Senior Broker can perform the following functions:

1. Ship all types of radioactive material that the Broker Subcommittee
authorizes based on the additional training and experience
received.

B. A Senior Broker must comply with the following restrictions:
1. Ship mixed low-level radioactive materials only if certified to do so.
2. Ship non-radioactive hazardous material only if certified to do so
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1.0 SCOPE

1.1

1.2

Purpose

This procedure describes the Radiological Control methods that will be
instituted on Field Projects at job sites. These projects typically include
the survey or monitoring, analysis, and or decontamination activities
associated with fixed or temporary building structures or equipment,
earthen areas, and the environment.

Applicability

This procedure applies to all Chem-Nuclear Systems (CNS) employees,
contractors, subcontractors, and temporary personnel assigned to Field
Project job sites where CNS has contractual responsibility for providing
radiological controls.

All personnel associated with the project performing work at the
operations site shall be informed of this procedure and any hazards
associated with the project.

2.0 REFERENCES

21

Procedures
211 CNS Procedure, CN-AD-001, "Safety Review Board"

212 CNS Procedure, CN-AD-003, "Procedure for Document Prep-
aration”

2.1.3 CNS Procedure, CN-AD-005, "First Notification Procedure”

214 CNS Procedure, CN-AD-019, "Chem-Nuclear (CNS) ALARA
Policy"

215 CNS Procedure, CN-AD-020, "Chem-Nuclear Systems (CNS)
Health Physics Policy Manual*

216 CNS Procedure, CN-AD-026, "External Radiation Dosimetry and
Dosimetry Records Policy”

21.7 CNS Procedure, CN-AD-032, "Radiological Training Policy”

2.1.8 CNS Procedure, CN-AD-036, "Chem-Nuclear Systems, inc.
(CNSI) Internal Dose Evaluation Program”
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3.0

2.2

~ »

219 CNS Procedure, FS-RP-002, "Portabie Instrument for Field
Projects”

2110 CNS Procedure, RA-OP-001, "Operating Procedure for
Brokering of Radioactive Materials”

Regulations and Licenses

2.2.1 10 CFR 20, Standards for Protection Against Radiation
222 SC Decontamination License, 287-05

223 US NRC License, 39-23004-01

224 State Regulations (as applicable)

225 US NRC Regulatory Guide 8.13, "Instruction Concerning
Prenatal Radiation Exposure”

REQUIREMENTS

3.1

3.2

3.3

3.4

3.5

3.6

Permanent and temporary CNS employees and sub-contractors shall be
trained in radiation safety, in accordance with References 2.1.7 prior to
beginning radiation work.

Radiological instruments in sufficient guantities to adequately perform the
monitoring required by this procedure shall be available on the job site
prior to beginning work.

A Radiological Control Supervisor (RCS) approved by the Radiation
Safety Officer (RSO) named in Reference 2.2.2 or 2.2.3, shall be
responsible for the implementation of the Radiological Controf (Rad Con)
program. The RCS shall report to the RSO or designee on radiological
matters.

The RCS shall be familiar with the procedures, Federal (and State)
Regulations and Radioactive Material Licenses listed in Section 2.0 prior
to beginning a project. Copies of these documents, as well as applicable
documents from the RCS qualification (reference 2.1.7) shail be available
at the job site, as applicable.

Personnel dosimetry shall be provided, reported, and worn as specified in
References 2.1.6 and 2.1.5.

Instruments shall be set up, checked, and used as specified in Reference
2.1.9.
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3.7 The RadCon program will be designed and implemented in accordance
with References 2.1.4,2.1.5, and 2.1.7.

3.8  Site specific RadCon procedures or work instructions, as required, will be
developed in accordance with References 2.1.1 and 2.1.2.

3.9 Records shall be maintained in the project file throughout the duration of
the project and in the permanent project file in accordance with Section
17.0.

GENERAL

This procedure presents relevant limits and protective measures applicable to
ionizing radiation and radioactivity which may be associated with CNS operations
at temporary job sites.

These procedures and limits may not apply to CNS operations at licensed
facilities that have procedures and limits meeting the intent of this document and
applicable regulatory requirements.

This procedure also provides guidelines to assure that satisfactory control is
exercised over personnel radiation exposure and radioactive contamination to
ensure maximum safety to occupational workers and members of the general
public.

41 Related Instructions

This procedure has been developed to provide guidance for compliance
with CNS radiation and exposure control policies and procedures. These
policies and procedures are stated in References 2.1.4, 21.5and 2.1.6.

4.2 Summary of Radiological Control Procedures

Radiological controls are required by CNS in areas where radioactive
materials are handled or stored, in areas traversed by potentially
contaminated personnel and materials, and in other areas where
radiological work is performed. The radiological controls requirements of
this manual in-clued: (1) control of external radiation exposure of
personnel by means of personnel monitoring, area monitoring, installed
shielding, and planning and execution of radiological work; (2) control of
internal radiation exp.-sure of personnel by monitoring for contamination
in air and on surfaces, through use of anticontamination clothing and
respiratory protective equip-met, and through control of contaminated
areas; (3) control of radioactive wastes by means of specified procedures
(4) decontamination; and (5) instructions for receiving, transferring,
storing, shipping, and accounting for radioactive materials.
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The instructions in subsequent sections are those required to assure

radiological safety under most situations. In unusual situations, personnel

are expected to perform additional measurements and take other .
additional precautions as deemed necessary to provide adequate

protection.

Summary of Responsibilities

The Chem-Nuclear Notice to Personnel, Radiological Control Standards,
and S.C. DHEC Notice to Employees (Appendix A), shall be
conspicuously posted in a sufficient number of places to permit
employees working in or frequenting radiation areas or radiological control
areas to have access to a copy on the way to or from their place of work
(Reference 2.2.1).

Radiological Control Inspections

During the performance of any field project which is expected to last more
than 3 months, and for which CNS has the responsibility for maintaining
radiological controls, the RSO or designee may perform an inspection of |
the radiation control program. The inspection shall include:

1. A review of dosimetry records of CNS personnel and CNS
subcontractor personnel as applicable.
2. A review of training records of CNS personnel and CNS

subcontractor personnel as applicable.

A review of the radiation control log.

An inspection of the facility.

A review of compliance with the radiation protection program.
A review of the operating license requirements.

Review at project completion; records and final report.

NoO O kW

Radiological Control Training Requirements

The appropriate degree of training for each individual (CNS and
subcontractor) necessary for the project shall be determined by the RSO |
and RCS in accordance with Reference 2.1.7.
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4.6

451

452

453

454

Records

Personnel training records shall be maintained in the on site
project file throughout the duration of the project.

Certification of Training

Certification of radiological control training for all personnel shall
be accomplished biennially to requalify as a Radiation Worker,
Radiological Control/Senior Radiological Control Technician or
Radiological Control Supervisor in accordance with Reference
2.1.7.

Implementation

The RCS shall ensure that the training requirements of this
Section are implemented. Personnel designated to verify
practical abilities, conduct classroom and practical training, and
conduct oral examinations shall be designated in accordance
with reference 2.1.7.

Instruction on Radiation Exposure to the Unborn Child

The requirements of this Section apply whenever female
personnel may receive occupational radiation exposure. Prior to
being issued dosimetry equipment, all personnel authorized to
receive occupational radiation exposure shall be given specific
instruction about prenatal exposure risks to the developing
embryo and fetus. This instruction shall include both verbal and
written applicable information in the appendix to U.S. Nuclear
Regulatory Commission Regulatory Guide 8.13, 'Instruction
Concerning Prenatal Radiation Exposure,’ (Reference 2.2.5).
Instruction concerning prenatal exposure to the unborn child
shall be given during initial and reverification training. All
personnel receiving instruction in accordance with this
paragraph shall sign the statement found in Appendix B prior to
being issued dosimetry equipment. The signed statements shall
be kept with the training records.

Radiological Incident Reports

The procedure for incident reporting is CNS Procedure CN-AD-005 "First
Notification Procedure" {(Reference 2.1.3).

Where applicable, site specific procedures may be developed to meet
further requirements specific to a field project.
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5.0

RADIATION EXPOSURE LIMITS

Exposure limits are established to control personnel exposure to ionizing

radiation. Federal and State Regulations outline the maximum exposures that a .
person may receive. These radiation protection regulations stress maintaining

personnel exposures As Low As Reasonably Achievable (ALARA).

5.1 CNS Exposure Limits

511 CNS has established administrative expasure limits which
maintain exposure below the Federal and State limits. General
control procedures and exposure limits for personnel working on
CNS projects are found in Reference 2.1.5. During a field
project, a current copy of Reference 2.1.5 shall be available.

51.2 Visitors shall not be aliowed to receive exposures in excess of
10 mrem per visit.

52 Radiation Exposure Limits for the Unborn Child

During the entire gestation period, the maximum permissible dose
equivalent to the fetus from occupational exposure of the expectant
mother shall not exceed 0.4 rem TEDE.

It is CNS policy that exposure of the unborn child to ionizing radiation from .
CNS operations be kept to the lowest practicable level.

Training shall include information on the radiation-related biological risks
to the embryo and fetus from radiation in accordance with Reference
2.2.5.

53 Radiation Exposure to the Public

CNS personnel shall ensure that as a result of CNS operations:

53.1 No member of the public shall receive a whole body dose in one
year exceeding 0.10 rem, and

5.3.2 Radiation levels in unrestricted areas shall not occur that could
cause an individual continuously present in the area to receive 2
mrem in one hour.

53.3 CNS is committed to the ALARA principle and will maintain all
doses to the environment and the public ALARA.
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CNS shall not release radioactive material outside the controlied area in
excess of limits established in Section 10.0 or any applicable regulatory
guidance.

60 PERSONNEL MONITORING FOR RADIATION EXPOSURE

6.1

6.2

CNS Dosimetry Program

The monitoring of personnel radiation exposure for all CNS activities is
centrally controlied by the CNS Exposure Records Technician at Barnwell,
South Carolina. References 2.1.6, 2.1.8, and 2.1.5 provide the procedure
for the issue, processing, and recording of personnel radiation exposures
of all personnel working on projects.

Personnel dosimetry requirements for each project (in addition to those
defined in this Section) shall be determined and approved by the RSO or
designee.

Individuals shall not enter a restricted area without the appropriate
personnel dosimeter, specified by the RCS. individuals other than visitors
or contract workers, shall not be issued dosimeters uniess a record of the
individual's prior quarterly exposure is in hand.

In this procedure, "TLD" means a Thermoluminescent dosimeter, and
"SRD" means a self-reading dosimeter.

Personnel Monitoring

6.2.1 TLD's shall be worn on the area of the body expected to receive
the highest radiation dose; under most circumstances this will be
on the frontal area of the chest or waist. When the location of
the bady which will receive the maximum dose is not certain, for
instance, trunk of the body or head, additiona! TLD's shall be
worn: radiological control personnel shall specify the location of
these additional TLD'S. When exposure 1o extremities (hands
and forearms below the elbow, feet and legs below the knees) is
expected, or has the potential to exceed 25 percent of the
administrative fimits of Section 5.1, additional TLD's and pocket
dosimeters shall be worn on the exposed extremity or forearm.
When additional TLD's are worn, results of TLD processing for
all TLD's shall be included in individual personnel exposure
records. Care shall be taken to ensure separate recording of
exposures for extremities or forearms and for the whole body
radiation exposure.

6.2.2 In situations where beta radiation is significant the lens of the
eye shall receive special consideration. Personnel shall be
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6.4

6.5

6.6

i

6.3.4 SRD Testing Requirements

SRDs in use shall be tested at least every six months to ensure
accuracy. If dosimetry performance is suspected to be .
unacceptable due to excessive drift or fails in use, the RCS shall

initiate action to correct the problem.

Exposure Records

The RCS shall keep records of personnel exposure and shali forward
those records and data as required by References 2.1.6 and 2.1.5 to the
Exposure Records Technician.

Visitors/Contract Workers

6.5.1 A record of visitor and contract worker exposures shall be
maintained in the on site project exposure files using the form in
Appendix C and in accordance with Section 17.0. Report of
exposure shall be provided to the individual upon written
request.

652 The radiation standards of Section 5.0 shail be shown or
explained to the visitor/contract worker.

Internal Exposure Monitoring ‘

The site specific internal monitoring requirements shall be determined by
the RSO or designee. |

6.6.1 Requirements

6.6.1.1 Internal monitoring shall be performed when
personnel are or may be exposed to airborne
contamination exceeding 0.3 DAC or have the
potential for intakes greater than 0.1 ALI, Table | of
10 CFR 20 (Reference 2.2.1). This requirement is
in addition to the internal dosimetry program of
Reference 2.1.6, 2.1.8, and 2.1.5.

6.6.1.2 Additionally, suspected intakes of radioactive
materials, such as may occur when there is
significant external contamination, shall be
investigated by internal monitoring.

6.6.1.3 The RCS shall contact the RSO (or designee) for |

direction if the need for internal monitoring is ‘
uncertain.
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7.0

6.6.2 Methods

The selection of internal monitoring technique shall be made by

the RSO. |

6.6.2.1 Bioassay - An estimate of the amount of internal
contamination can be calculated by measuring the
radioactivity in collections of urine, blood, breath,
or feces and relating the excretion rate to body
burden by the use of biological models.

6.6.2.2 Whole body counting - An estimate of the amounts

of internal contamination by gamma emitting
nuclides is obtained by counting the gamma rays
emitted from the body and analyzing the
pulseheight spectrum. This technigue can also be
used to measure the bremsstrahlung from
energetic beta emitters.

6.6.3 Procedures

Procedures for the collection of bioassay samples shall be
specified by the RSO or an approved vendor who has |
contracted to perform the analysis. Sample analysis shall be
performed by the Barnwell Dosimetry Laboratory or by an
approved vendor. Whole body counting shall be performed at

the Barnwell Dosimetry Laboratory or by an approved vendor.

6.6.4 Repors

All reports of internal contamination monitoring shall be

maintained in the on site project file throughout the duration of

the project and permanent project file in accordance with Section
17.0. Copies of these reports shall be forwarded to the RSO for |
evaluation, and as required by References 2.1.3, 2.1.6 and

2.1.5.

GUIDELINES FOR CONTROLLING RADIATION EXPOSURE

7.1

Minimizing Radiation Exposure

CNS activities shall maintain personnel radiation exposure ALARA. A
continuing effort is required to meet this goal by developing and
implementing improvements to work procedures and work performance.
Procedures for managing the ALARA Policy is found in CNS Procedure
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CN-AD-019, "Chem-Nuclear Systems (CNS) ALARA Policy,” (Reference
2.1.4). The following are requirements to assist in meeting this goal:

7.1.1 Work shall only be performed in a Radiologically controlied area .
under the direction of an approved procedure, approved work
instruction, or a RWP.

7.1.2 Individual work procedures shall specify applicable actions (e.g.,
mockup training or removal of equipment from high radiation
areas) to be used to minimize radiation exposure while working.

7.1.3 Supervisory personnel and radiological control personnel shall
ensure that personnel are not waiting unnecessarily in radiation
areas.

7.1.4 Before entering controlled areas, a worker shall receive specific
job training and/or briefings necessary to enable him to perform
his work with minimum radiation exposure. Examples include
mockup training in shops for specific jobs or periodic briefings by
supervisory personnel for routine work.

715 Radiation levels in high radiation areas and very high radiation
areas shall be identified by the use of signs which clearly show
the areas with the high and low radiation levels. .

7.1.6 CNS maintains records of the cumulative radiation exposure
involved in performing work as necessary to improve methods to
minimize personnel radiation exposure in future work.

Procedures and Work Instructions

7.2 Major work in a Radiologically controlled area shall be performed
under the guidance of a task specific procedure or work
instruction written and approved in accordance with Reference
2.1.2. Determination of the need for a specific approved
procedures or work instructions shall be made by the RSO or |
designee.

722 Procedures or work instructions may describe the task, radio-
logical conditions, radiological controls, and shail be approved
per Reference 2.1.2.

7.2.3 A documented pre-job briefing shall be held prior to beginning
work performed under a procedure or work instruction to ensure
all personnel understand the task, radiological conditions, and
radiological controls. .
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Radiation Work Permit (RWP)

The Radiation Work Permit (RWP) shall be used to delineate conditions
and protective measures to prevent inadvertent exposure of personnel to
radiation or radioactive contamination. The radiological conditions
associated with the work to be performed shall be recorded on the RWP.
Also specified are the protective measures required by personnel entering
the designated area. The following requirements are established to assist
in the proper use of the Radiological Work Permit in accordance with
Reference 2.1.5.

7.3.1 Requirements

The RWP shall be obtained for work operations not specifically
covered by an approved procedure or work instruction that are
performed in an area where any of the following conditions exist
or could be produced:

7.3.1.1 Airborne radioactivity resulting in greater than 2
DAC-hours daily intake.

7.3.1.2 Surface contamination in excess of the amount
specified for clean areas.

7.31.3 Radiation levels that would require posting of the
area, as specified in Section 8.4

7.314 Whenever the need for an RWP is in question,
such as when soil is to be excavated adjacent to a
Radiologically controlled facility, the RCS shall be
contacted to determine if potential radiological
problems may be encountered. The RCS wili then
determine if an RWP is required.

7.3.2 Signs indicating the need for the RWP should be conspicuously
posted at the entrances to areas were the RWP is required.

7.3.3 It is the responsibility of supervisors proposing to conduct work
activities within posted radiation/contamination areas to initiate
the issuing of RWP's. Generally, the initiator will be the
supervisor in charge of proposed activities.

7.3.4 The RCS shall complete the RWP after discussion of proposed

work activities with the supervisor and performance of
appropriate surveys.
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7.35 Prior to beginning work, the RCS or designee shall hold a pre-
job conference with the supervisor and all personnel working
under the RWP. ltems discussed shall include: work scope,
dosimetry and protective clothing requirements, survey results,
stay time limits, and emergency actions. The workers shall sign
the RWP signature form to indicate an understanding of the
requirements. Workers added to the RWP after initiation of work
shall be briefed by the RCS prior to starting work and shall sign
the RWP signature form.

7.3.6 During operations under valid RWP's, if radiological conditions
change, the scope of work is changed or expected to change,
another RWP will be required and a pre-job conference will be
held.

7.3.7 The RCS shall determine the degree of monitoring required for a
specific operation. This determination should be based on the
potential for radiological problems and the experience of the
personnei conducting the operation.

7.3.8 An RWP shall terminate seven calendar days following its
initiation. If the work is to be continued, a new RWP shall be
initiated. Long term RWP's may be used in specific situations
with the written approval of the RSO or designee. | .

7.3.9 The total whole body dose received by each individual, as
indicated by SRD, shall be recorded on the RWP signature form.

7.3.10 The RCS (or designee) shall maintain an indexed project RWP
log. The RWP log index shall include: RWP no., date of
issuance, date of termination and reason for RWP (work scope).

7311 The RCS (or designee) shall ensure that all RWP's are
terminated within the time allotted by paragraph 7.3.8 above,
and shall maintain copies of all terminated RWP's in the on site
project file throughout the duration of the project and in
accordance with Section 17.0.

Access Control Point

An access control point is a location on the perimeter of a radiologically

controlled area or surrounding area through which all entries and exits are

made and where precautions are taken to prevent the spread of

radioactive contamination to adjacent uncontaminated areas. The

dimensions and material requirements depend on the type of work to be

performed, the number of personnel involved, and the location of the .
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work. Reference 2.1.5 and the following items outline the basic
considerations for establishing an access control point.

741

7.4.2

743

744

745

746

747

7438

Determine the extent of the area to be isolated and the location
where entry and exit will be controlled.

Plan for physical boundaries to prevent inadvertent or
unauthorized access to the contaminated area. Boundaries shall
be conspicuously marked and posted. Existing walls and
equipment may effectively be used as boundaries.

Cover the floor of the contamination control point using paper or
plastic sheet or other material provided for this purpose. The
intent is to provide an easily removable walking surface within
the contamination control point to prevent tracking of
contamination from the area. Maintain a supply of the material
to replace floor covering as necessary.

Provide a "step-off pad" at the exit from the contamination
control point. This is to be used when removing clothing during
exit from the area.

Provide easily accessible receptacies for radioactive waste and
contaminated clothing, respirators, and equipment at the
contamination control point. A supply of plastic bags shall be
available as necessary for receiving contaminated equipment
and tools. Radiation tags or labels shall be available to identify
contaminated items being removed from the area.

Provide radiation detection instruments for monitoring personnel
and equipment. Frisking should be performed in a low radiation
background and where the audible response of the frisker can
be heard.

Provide means of recording stay times, as may be required, at
the entrance of the areas for personnel. It may be necessary to
provide a record of previous radiation exposure received by
personnel entering a radiation area so that maximum allowable
time in the radiation area can be determined.

At the entrance to the access control point, information shall be
posted concerning radiation and contamination conditions,
precautions for entry, precautions for exit, step-off points,
clothing and waste receptacles, and personnel survey. A copy
of the applicable RWP shall be posted at the access control
point.
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7.5

749

7.4.10

7.4.11

7.4.12

The control point may be maintained by radiological control
personnel if deemed necessary by the RCS to ensure that
personnel and equipment are adequately surveyed prior to
leaving the area and that all logging requirements of Reference
2.1.5 are met.

in some instances where high tevel contamination exists, it may
be necessary to wear two sets of anticontamination clothing.
The outer garments should be removed at a designated location
close to the contaminated work to minimize tracking of
contamination to the access control point.

Adequately trained personnel may be permitted to assist in
frisking other personnel and themselves.

Contaminated individuals shall be processed in accordance with
Section 14.4

Temporary Shielding

Since incorrect installation, unauthorized movement, or removal of
temporary shielding can result in large changes in work area radiation
levels, control of temporary shielding is essential.

7.5.1

7.5.2

7.5.3

754

Temporary shielding installation and removal should be con-
trotled by written instructions. These instructions shall specify
locations and amounts of temporary shielding.

After installation, temporary shielding shall be inspected to
ensure it is properly located.

Periodic radiation surveys conducted in accordance with Section
8.3 shall be reviewed to ensure that shielding maintains its
effectiveness in reducing radiation dose rates. In reviewing
these surveys, particular attention shall be paid to components
which had radiation levels greater than 1 R/hr prior to shielding,
since personnel could receive high radiation exposure in a short
time if the shielding has lost its effectiveness.

Lead shielding shall not be used in radioactively contaminated

areas or in association with radioactively contaminated materials
without prior approval of the CNS Project Manager or designee.
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8.0 RADIATION SURVEY AND POSTING REQUIREMENTS

8.1

8.2

Calibration and Maintenance of Radiation Detection Instruments

This section provides the minimum calibration and maintenance
requirements for radiation detection instruments. Only instruments with a
current calibration label shall be used for conducting surveys. Instruments
suspected of providing incorrect measurements shall be removed from
service and tagged pending a satisfactory response check. The RCS
shall be notified of suspect instruments.

The requirements for instrument set up and checks are found in
Reference 2.1.9. When this procedure is used, a current copy of
Reference 2.1.9 will be available.

Only personnet trained in the use of portable radiation monitoring
equipment should be allowed to use this equipment.

Radioactive Source Handling

The following safety precautions should be observed by personnel
working in a radiological controlled area using radiation detection
equipment.

8.2.1 Damage to or loss of a radioactive source may result in the
spreading, inhaling, or ingesting of contamination. If a source is
lost notify the RCS. Immediate steps should be taken to recover
the source and minimize radiation exposure to or contamination
of personnel as a result of the lost source.

822 To prevent sources from being lost, all sources shall be held
under signature custody. These procedures are in addition to
and do not supersede the accountability requirements for
sources controlled under Nuclear Regulatory Commission or
Agreement State Licenses.

8.2.3 Except for sources which are permanently attached to detection
instruments (e.g., check sources), check sources which are not
in use shall be kept in a locked cabinet. The number of keys to
the cabinet and the number of personnel having access to the
keys should be kept at a minimum.

8.24 All sources being sent to field projects shall be sent by ground

carriers or cargo aircraft and not carried on airlines with other
baggage.
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8.3

Radiation Surveys

Radiation surveys are performed as necessary to ensure personnel do not
exceed radiation exposure limits and to meet requirements for posting
radiation areas. These surveys are performed to determine whether
abnormal radiation levels exist and to determine the extent and magnitude
of radiation levels. The surveys in this section shali be the minimum
performed. Surveys are to be performed and documented as stated in this
section.

8.3.1 Radiation surveys shall be performed whenever operations are
performed that might be expected to change existing radiation
levels. Examples of such operations include movement or
removal of shielding, radioactive waste processing, and
relocation of radioactive materials.

8.3.2 Temporary boundaries (e.g., rope boundaries) of radiation areas
shall be surveyed daily to ensure radiation areas do not extend
beyond posted boundaries.

8.3.3 Gamma surveys shall be performed at least weekly in occupied
posted radiation areas and in radioactive material short-term
storage areas. Long-term storage areas should be surveyed at
least monthly.

8.3.4 When highly radioactive equipment (i.e., contact radiation level
greater than 100 mrem/hr) is moved, gamma surveys should be
performed in spaces surrounding work areas (including the
spaces above and below them if applicable) where personnel
are likely to be exposed to radiation.

8.3.5 Potentially contaminated ducts, piping, and hoses outside
radiological controlled areas shall be surveyed at least monthly
for gamma radiation when in use or at least annually when not in
use (e.g., deactivated systems).

8.3.6 Beta-gamma surveys of ventilation filters shall be performed
whenever work is performed on these filters.

8.3.7 Other surveys should be performed as necessary to control
personnel exposure to gamma, beta, and alpha radiation. Such
surveys should include: (1) a gamma survey during initial entry
into a tank containing potentially radioactive piping; (2) gamma
surveys in spaces where significant radiation levels might exist
from an adjacent operating facility; (3) beta as well as gamma
measurements when personnel might come in contact with
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8.4

8.3.8

8.3.9

. F}

surfaces exposed to beta-emitting contamination (use of
open-window G-M detectors is acceptable).

Surveys shall be conducted when performing operations which
could result in personnel being exposed to small intense beams
of radiation. These operations include working with spent fuel
handling containers, when removing shielding, or when opening
shipping/storage containers of radioactive equipment. When
surveying areas or equipment where intense small beams of
radiation could be present, the instrument should be used with
an audible response (e.g., earphones). An audible response is
necessary since the visible meter response is usually
considerably slower. The probe should be moved slowly enough
so that the instrument has a chance to give an audible increase
for a large radiation level increase. If an audible increase is
noted, the probe should be moved to the location producing
maximum response and the meter read. If general dose rates
are high such that a change in audible response is not
detectable, slower surveys should be performed so that beams
will be detectable by observing the meter. The probe is moved
at a speed which is determined by considering the size of the
probe, the instrument response time, the possible intensity of the
beam, and the general dose rates in the area. Particular
attention shall be given to thoroughly scanning suspected areas
such as portable shield sections and areas which are or are
likely to be occupied. For equipment with complex shield
design, surveyors and workers should be briefed on the
equipment design so that areas most likely to have small beams
can be given special attention.

Gamma radiation surveys shall be performed monthly on a
revolving basis in the areas of the work site where radioactive
materials are not stored or handled. The survey should consist
of a scan of accessible areas and lockers with either a G-M dose
rate meter or a portable gamma scintillation survey meter (if
available).

Control of Radiation Areas

Specified below are requirements for the posting of areas where radiation
or the potential for radiation may exist.

8.4.1

Restricted Area

Any area accessible to personnel in which there exists radiation
at such levels that a major portion of the body could receive in
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any one hour a dose in excess of 2 mrem shail be posted as a
restricted area.

8.4.2 Radiation Area

Any area accessible to personnel in which there exists radiation
at such levels that a major portion of the body could receive in
any one hour a dose in excess of 5 mrem shall be posted as a
radiation area. To mark such areas, signs shall be
conspicuously posted; signs shall contain the conventional
magenta three-bladed symbol on yellow background and the
words "CAUTION RADIATION AREA"; signs are permitted to
state the general area radiation level. In addition, "DOSIMETRY
BADGE REQUIRED" shall be posted. No loitering is allowed in
these areas.

843 Radioactive Materials Area

Entrances to areas where radioactive materials are handled or
stored shall be posted with signs having the conventional

magenta three-bladed symbol on yellow background and the

words "CAUTION: RADIOACTIVE MATERIAL." This posting is

in addition to posting required for control of radiation area, high .
radiation areas, and radiologically controlled areas.

8.44 High Radiation Areas

Accessible areas with radiation levels in excess of 100 mrem per
hour at 30 cm from the radiation source shall be designated as
high radiation areas. Such areas shall be posted and locked or
guarded. Positive control shall be established for each individual
entry into a high radiation area and shall be established in such

a way that no individual is prevented from leaving the high
radiation area. Prior to locking an unoccupied high radiation

area, the area shall be inspected to ensure that no personnel
remain inside. No loitering or entry by unauthorized personnel
shall be allowed in these spaces. High radiation areas shall be
conspicuously posted at all entrances into the area. Signs shall
contain the conventional magenta three-bladed symbol on

yellow background and the words "CAUTION: HIGH

RADIATION AREA". In addition, "CONTACT RCS PRIOR TO
ENTRY" shall be posted. Instances in which high radiation

areas are not controlled in accordance with the requirements of
this paragraph (e.g., locking personnel in a high radiation area or
failure to lock or guard a high radiation area), shall be reported .
to the RSO or designee . |
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8.45 Very High Radiation Area

Any area, accessible to individuals, in which radiation levels
could result in an individual receiving an absorbed dose in
excess of 500 rads in 1 hour at 1 meter from a radiation source
or from any surface that the radiation penetrates. No loitering or
entry by unauthorized personnel shall be allowed in these
spaces. Very high radiation areas shall be conspicuously posted
at all entrances into the area. Signs shall contain the
conventional magenta three-bladed symbol on yellow
background and the words "DANGER: VERY HIGH RADIATION
AREA". In addition, "CONTACT RCS PRIOR TO ENTRY" shall
be posted. Instances in which very high radiation areas are not
controlled in accordance with the requirements of this paragraph
shall be reported to the RSO or designee. These areas shall
also be controlled in accordance with section 8.4.4.

9.0 LIMITS AND PROCEDURES FOR CONTROLLING AIRBORNE

RADIOACTIVITY

9.1

General

The basic criterion used for control of airborne radioactivity is that internal
radiation exposure resulting from inhalation of airborne radioactivity
should be minimized. Levels of internal exposure to airborne radioactivity
are measured in units of DAC-hours (Derived Air Concentration multiplied
by hours of exposure).

Radioactivity in the form of airborne particulates, gases, or both can
become airborne through sources such as (1) radioactive system leaks,
(2) grinding or welding a contaminated component, (3) decontamination
operations, (4) disturbing surface contamination in a work area, (5)
improper use of containment enclosures, (6) inadequate vacuum cleaner
and ventilation system control, (7) inadequate application of procedures
for venting and draining radioactive systems or components, (8) damage
or defect in radioactive instrumentation calibration and check sources, and
(9) radon from radium sources and from trace amounts of natural radium
impurities in construction materials.

The RCS or designee will provide the continuous or periodic sampling
required to detect and evaluate the levels of airborne radioactivity in work
areas and exhaust air systems in accordance with Section 9.0 and

References 2.1.5.
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9.2

9.3

It should be noted that this monitoring is primarily concerned with the
control of particulate airborne activity. For operations or materials which
may result in the discharge of gaseous airborne activity, contact the RSO
or designee for specific guidance.

Limits for Airborne Radioactivity

921 Investigation Levels

Any measurement which indicates the airborne radioactivity
concentration to be in excess of 30% of the applicable DAC shall
be investigated to determine the cause of the airborne
radioactivity levels. Appropriate controls shall be implemented to
maintain the airborne radioactivity levels ALARA.

922 Evaluation

If airborne radionuclide concentration in the work area exceeds
0.3 DAC, an evaluation of the need for respiratory protection
shall be performed and documented prior to beginning work.
The DAC are found in 10 CFR 20 Appendix B Table 1, air

concentration limits (Reference 2.2.1). Site specific limits for
occupational exposure to airborne radioactivity will be
determined by the RSO. Planned exposures greater than 12
DAC-hrs per week should be avoided.

CNS operations should be controlled so that personnel are not
exposed to airborne radioactivity levels that would require use of
respiratory protection equipment.

Procedure for Controlling Personnel Exposure to Airborne Radioactivity

Personnel exposure to airborne radioactivity is controlled using
contamination containments and respiratory equipment as required below
and in accordance with Reference 2.1.5. In addition, many organizations
have required use of respiratory equipment for work in areas with high
levels of surface contamination (e.g., 50,000 dpm/100 cm?) because of
the likelihood that this surface contamination could become airborne. In
some circumstances, respiratory equipment might be necessary for work
in areas where surface contamination exists at lower levels.

Requirements

9.3.1 Contamination containments shall be used to the maximum
extent practicable to prevent personnel from being exposed to
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93.2

9.3.3

L a

airborne radioactivity above the limits of Section 9.2. These
containments are recommended during radiological work which
has been known to cause or is expected to cause airborne
radioactivity.

Signs shall be posted at entrances to areas where airborne
radioactivity levels exceed or have the potential to exceed 30%
of an DAC. These signs shall contain the conventional three-
bladed magenta symbol on yellow background and the words
"CAUTION: AIRBORNE RADIOACTIVITY AREA." These
requirements to wear respiratory equipment shall also be
included on a sign with the anticontamination clothing require-
ments.

When personnel not wearing respiratory equipment may be
exposed to airborne radioactivity above 0.3 DAC, a ventilation
system should be operated which will remove airborne
particulate radioactivity to a controlled ventilation system or other
system with a high efficiency particulate air (HEPA) filter. For
example, during such operations as machining contaminated
surfaces, vacuum cleaners fitted with HEPA filters or flexible
ducts connected to a filtered ventilation exhaust shall take
suction from within about one foot of the work area. Experience
has shown that some operations within

containments, such as grinding on highly contaminated
components, require exhausting the containment through a
ventilation system with an installed high efficiency filter, to
prevent high airborne radioactivity outside the containment.
Exceptions to this requirement are permitted with approval of the
RCS or designee when use of a ventilation system will cause
spread of radioactive contamination.

9.3.31 HEPA filters defined in Section 9.9 shall be
installed in the ventilation exhaust from radioactive
work areas in which work in progress could cause
the discharge of airborne radioactivity to the
environment.

9.3.3.2 HEPA filters shall be instalied in the exhaust from
contamination containments to prevent personnel
from being exposed to high airborne radioactivity.

9.3.3.3 HEPA filters shall be instalied in vacuum cleaners
used in radiologically controlled areas where loose
surface contamination exceeds the limits of
Section 10.2.
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9.4

934 Monitoring for airborne radioactivity shall be performed in
accordance with Section 9.5 and References 2.1.5 as
applicable.

935 Positive pressure breathing apparatus, air supply masks, or
hoods shall be worn when airborne particulate activity exceeds
50 times the DAC limit of 10 CFR 20, Appendix B, Table 1.
Personnel shall not enter areas where the airborne particulate
activity level exceeds 1000 times the limit of DAC of 10 CFR 20,
Appendix B, Table 1. This restriction applies even to personnel
wearing oxygen breathing apparatus or air supply respirators. If
personnel entry is required to these areas, containment or
filtered room ventilation shall be used to reduce airborne
radioactivity levels to below 1000 times the DAC of 10 CFR 20,
Appendix B, Table 1.

Respirators shall be selected such that the Protection Factor

from Reference 2.2.1 is greater than the number of DACs for the
airborne concentration in the work area.

High Airborne Radioactivity

High airborne particulate radioactivity associated with CNS operations can
result from many causes. It can be indicated by a continuous air monitor
(CAM), by a portable air sample exceeding the applicable limit of Section
9.2, or by an indication of a radioactive system leak or rupture. General
procedures for controlling personnel exposure to airborne radioactivity are
contained in Section 9.3.

The procedures in this section shall be followed for controlling high
airborne radioactivity in locations as indicated below:

Particulate Radioactivity Above the Limits of Section 9.2 in Occupied
Areas

941 Immediate action

These actions should be performed nearly simultaneously;
however, steps 9.4.1.1 through 9.4.1.4 should be immediately
emphasized with the completion of additional steps as soon as
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possible (i.e., as soon as the number of radcon personnel,
operating conditions and time allows).

9.4.1.1

9412

9413

0414

9415

0416

9.4.1.7

Stop operations which might be causing high
airborne radioactivity until adequate control of
airborne radioactivity is established.

Evacuate unessential personnel from affected
areas.

Don respiratory equipment in accordance with
Section 9.8.

Secure unfiltered ventilation from the affected
spaces to other spaces. Secure unfiltered
ventilation to the environment from affected
spaces. Ventilation systems which contain high
efficiency filters in exhaust ducts need not be
secured.

Determine the extent of the airborne radioactivity
by sampling the affected area and adjacent areas
using portable air samplers.

If the high airborne radioactivity is indicated by
alarm of a CAM monitoring a ventilation exhaust or

a work area, check the recorder chart on the CAM
panel and the meter indication to determine that
the CAM alarm is not the result of circuit failure or
an electrical transient. If the recorder chart shows
circuit failure or if the meter indication is below the
alarm setting, confirm airborne radioactivity is
below the limit of Section 9.2 by taking a portable
air sample.

Measure gamma radiation at the CAM to
determine if the CAM alarm was caused by high
radiation levels external to the CAM. If radiation
levels are high, determine the source of the high
levels by conducting additional surveys and
confirm airborne radioactivity is below the limit of
Section 9.2 by taking portable air samples. Action
in the subsequent steps need not be taken if the
alarm was caused by high external gamma
radiation levels.
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942

Supplementary Action

The subsequent actions of this procedure need not be carried
out if the airborne radioactivity is confirmed to be below the limit
of Section 9.2.

9.4.2.1

0422

9423

9424

9425

9426

Attempt to identify the radionuclide causing the
airborne radioactivity, for example, by promptly
measuring the sample for alpha radioactivity and
determining the approximate half-life or by gamma
energy analysis.

In order to minimize the need for respiratory
equipment, and reduce personnel exposures to
airborne radioactivity, consideration shall be given
to ventilating the facility with additional HEPA
filtered ventilation systems. When ventilating,
avoid spreading airborne radioactivity to other
spaces. Periodically monitor radiation levels on
ventilation filters. To minimize contamination of the
ventilation system while ventilating, operate the
ventilation system in accordance with applicable
procedures using the minimum number of fans to
achieve stable conditions in the affected spaces.

Perform gamma surveys of ventilation filters and
ducts and measure surface contamination in the
vicinity of the ventilation exhaust discharge point.

Measure and control surface contamination in
areas affected by high airborne radioactivity.

When resuming operations, take portable air
samples to verify that the cause of high airborne
radioactivity is corrected.

Monitor evacuated personnel for contamination
and decon as necessary. A check of personnel
exposed to high particulate radioactivity for internal
radioactivity uptake may be required. Nasal
smears may be taken.
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943

Reports

A report of any occurrence involving high airborne radioactivity
(above the limits of Section 9.2) in areas occupied by personnel
not wearing respiratory equipment shall be made in accordance
with Reference 2.1.3. This report shall include the results of
monitoring personnel for internally deposited radioactivity as
required.

9.5  Monitoring for Airborne Radioactivity

9.5.1

9.5.2

The system used for monitoring airborne radioactivity shall have
a Minimum Detectable Activity (MDA) not greater than 10% of
the applicable DAC unless otherwise authorized by the RSO or
designee. Refer to Reference 2.1.9 for MDA calculations. Site
specific MDA requirements will be determined by the RSO.

Airborne particulate surveys shall be performed with portable air
samplers as follows:

9.5.2.1 At least every four hours and when airborne
radioactivity is expected to be maximized (1) in
radiological areas when radiological work is
performed, (2) during radiological work which has
heen known to cause or is expected to cause
airborne radioactivity, and (3) in occupied areas
where removable contamination exceeds 10,000
dpm/100 cm? beta or 500 dpm/100 cm? alpha.
These portable samples are not required if
continuous monitoring is performed in accordance
with paragraph 9.5.5. if the installed continuous air
particle detector for a ventilation exhaust is
inoperative and radioactive work is being
performed, portable sampling shall be performed
every four hours.

9522 Before initially entering tanks or voids or opening
systems which contain potentially radioactive
piping.

9523 Whenever airborne radioactivity levels greater than

0.3 DAC are suspected.

9.5.24 Personnel air samplers shall be used whenever
area sampling indicates levels > 10% DAC or when
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breathing zone grab samples indicate levels > 30%
DAC. i

9.5.3 Records of the above airborne radioactivity surveys may be
required to serve legal purposes and therefore shall be
maintained neatly and retained in the on site project file
throughout the duration of the project and in the permanent
project file in accordance with Section 17.0. These records
should include at least the following information, as specified in
Reference 2.1.5.

1. Date and time of measurement.
2. Location.
3. Reason for measurement (e.g., 4 hr. or CAM}).

4. Instrument and probe used (e.g., portable sample measured
with ESP-1/HP-210).

5 Results of most recent efficiency, MDA, and background
measurements.

6. Airborne radioactivity in pCi/mi.

7. Remarks.
8. Signature of surveyor.

9. Signature of persons reviewing records.

954 Portable air particulate sampling equipment shall be immediately
available to sample air during abnormal conditions. Site specific
airborne particulate surveys will be performed as identified by
the RCS and RSO and in accordance with Reference 2.1.5.

955 Continuous Air Monitors (CAMS) shall be used to continuously
monitor air particle radioactivity if low volume portable air
sampling is required but not performed. Continuous air
monitoring shall be conducted in accordance with Reference
2.1.5.

96 Air Sample Counting
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When handling air samples collected from areas known or suspected of
containing airborne radioactivity care should be taken to prevent the
spread of contamination and cross contamination of samples taken. If
significant radon daughter concentrations are expected, the samples shall
be counted initially and again 24 hours later to determine the actual long-
lived alpha activity.

Counting Activities

Scaler-Counters used for counting air activity shall be set up in
accordance with manufacturers instruction and Reference 2.1.9.

Determination of DAC-Hours

A DAC-hour is a quantity of radioactive material equal to the quantity of
material that would be inhaled if an individual occupied an area containing
airborne activity at a concentration of one DAC as found in Appendix B.
Table | (air) of Reference 2.2.1, for a period of one hour.

9.71 Before an individual enters an airborne radioactivity area, the
RCS shall determine the individual's expected daily intake, in
DAC-hours, to ensure that the limit of 2 DAC-hours is not
exceeded.

9.7.2 The airborne concentration [A]psc in DAC, shall be determined
by dividing the measured airborne concentration [A] by the
concentration which equals one DAC.

[Aloac = [A] / DAC

9.7.3 An individual's expected daily intake (1) shall be determined by
multiplying the planned number of hours worked (t,) in an
airborne radioactivity area by the measured airborne
concentration, [A]pac.

le = [Alpac X 1

974 If (1) might exceed two (2) and [A] cannot be reduced,
respiratory protection equipment shall be used or the working
time shall be reduced.

975 The actual intake (1,), of each individual entering a posted

airborne radioactivity area shall be recorded and reviewed by the
RCS.
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0.8

Procedure for Use of Respiratory Equipment

10 CFR 20 Appendix B lists concentration limits for continuous exposure
to airborne radioactivity for personnel occupationally exposed to radiation.
Additionally, Nuclear Regulatory Commission regulations permit upward
adjustment of these limits for exposure periods of less than 40 hours per
week. When airborne radioactivity exists above the limits of Section 9.2,
the actions of Section 9.4 limit allowed exposure durations to shorter
periods of time.

Even though it should rarely be required by regulation, CNS requires the
use of respiratory equipment as a supplementary control to keep
personnel exposures ALARA.

9.8.1 Requirements

Prior to the use of respiratory protection equipment, each
individual shall meet the requirements described below and in
Reference 2.1.5.

98.1.1 Prior to the use of respiratory protection equipment
each individual shall be certified by a licensed
physician as capable of wearing respiratory
protective devices.

98.1.2 Prior to wearing a mask, air-fed respirator, or hood
in an area where airborne radioactivity exceeds the
limit of Section 9.2, personnel shall be trained in
the use of this equipment and shall have passed a
respirator fit test as described in ANSI Z288.2,
Practices for Respiratory Protection. As part of this
training, personnel should demonstrate the proper
procedure for putting on and removing masks,
air-fed respirators or hoods, including leak checks
for masks and air-supplied respirators.

9.8.1.3 The RCS is responsible to ensure the above
requirements are met and documented for
personnel using respiratory equipment. A copy of
this documentation shall be maintained by the RCS

in the project file.
9814 The use, cleaning and inspection requirements for

respiratory equipment shall be in accordance with
Reference 2.1.5.
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89 High Efficiency Particulate Air (HEPA) Filter Requirements

. 9.9.1 HEPA filtered systems shall be tested prior to use following each
set up and after each fitter change. Acceptance criteria is a
transmission of 0.05% or less dioctyl phthalate {DOP) particulate
per applicable DOP test procedure (Reference 2.1.5).

992 Great care shall be used in installing HEPA filters to assure the
filter material separators are in the vertical position, tight seals
are made around the edges of the filters, and that filters are not
damaged during installation. Minor damage will greatly reduce
the efficiency of these filters.

993 Used filters shall be disposed of as radioactive waste since
loose surface contamination could be present on interior pleats.

994 Instructions in manufacturers’ manuals shall be followed for use
and filter change-out.

9.10 Portable Ventilation System

A portable ventilation system can be constructed by adapting a portable

. electric blower with a HEPA filter. Such a system can be used during
maintenance or a high airborne radioactivity condition to reduce airborne
radioactivity without contaminating installed ventilation systems. A
vacuum cleaner with installed HEPA filter can also be used effectively to
reduce airborne radioactivity in a space by recirculating the air in the
space through the high efficiency filter.

Such a system must be DOP tested prior to use as per Section 9.9.

9.11 Release of Airborne Radioactivity to the Environment

Releases of airborne radioactivity to the environment may require an
Environmental Protection Agency (EPA) permit. Such releases shall be
evaluated for compliance with regulatory requirements (NRC, EPA, State,
etc.) and the evaluation documented. l

The site specific requirements for environmental monitoring shall be
determined by the RSO. |

. 10.0 SURFACE CONTAMINATION LIMITS
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10.1 General

Radioactive contamination of surfaces (such as floors, equipment,
clothing and skin) may result from work operations, leaks of radioactive
fluids, or gradual precipitation of airborne radioactive contamination onto
exposed surfaces. The primary reason for limiting surface contamination
is to minimize possible ingestion or inhalation of radioactivity. In addition,
surface contamination is limited to minimize buildup of radioactivity in the
environment. In case of very high levels of surface contamination, control
of external radiation exposure from this contamination may be necessary.
Surface contamination is divided into two classes in this section: (1) loose
contamination can be removed from surfaces by dry swipes and may be
readily dispersible, and (2) fixed contamination remains on affected
surfaces and is not further reduced by normal non-destructive
decontamination techniques.

Swipes are usually pieces of dry filter paper which are wiped over a
surface and then measured for radioactivity. Materials which have
become radioactive through exposure to neutrons are treated similarly to
those with fixed contamination when performing operations (e.g.,
machining) which may spread radioactivity.

Contamination control procedures should be considered in planning and
performance of all jobs. However, the extent of the contamination control
procedures used should be consistent with the amount of radioactivity

being handled. The extent of site specific contamination control

procedures shall be established by the RCS and RSO. |

10.2 Surface Contamination Limits in Uncontrolled Areas

10.2.1 Surface contamination levels for uncontrolied surfaces should be
kept as low as possible.

10.2.2 Radioactive contamination limits are dependent upon (1} the
scope of work to be performed, (2) Nuclides most likely to be
encountered, (3) Engineering and customer considerations, (4)
Applicable regulatory requirements.

10.2.3  Limits for loose and fixed contamination will be established RSO, |
usually based on release limits found in Appendix D.

10.2.4 The standard area for swipes of 100 cm? is used for regulatory

compliance. .
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10.3 Controiled Surface Contamination Areas (CSCA's)

10.3.1

10.3.2

10.3.3

10.34

10.3.5

10.3.6

10.3.7

Areas where surface contamination exceeds the established
limits, areas where equipment or materials are handled with
exposed parts exceeding these levels, and areas where
activities may cause contamination in excess of the limits shall
be designated Controlled Surface Contamination Areas
(CSCA's) until such areas, equipment, or materials have been
adequately covered or decontaminated to meet these limits.

Access to a CSCA shall be limited to allow only personnel in
appropriate anticontamination clothing and dosimetry to enter.
Choice of appropriate anticontamination clothing is discussed in
Section 13.1.

Open wounds shall be adequately protected from contamination
prior to a person working in a CSCA. Notify the RCS of all open
wounds prior to entering the CSCA.

Entrances to CSCAs and potentially contaminated areas shall be
posted conspicuously with signs, stating the access restrictions,
requirements for anticontamination clothing and masks, levels of
loose surface contamination and radiation dose rates. These
signs shall contain the conventional magenta three-bladed
symbol on yellow background with the words "CAUTION" or
"DANGER". If the entrance to a controlled surface
contamination area is not at a door, barriers shall be used to
mark the affected area clearly.

Smoking, eating, drinking and chewing shall not be permitted in
CSCAs, or potentially contaminated areas. This provision is
essential to minimize the possibility of transferring contamination
from the hands or other areas to the mouth. For the same
reason, hands should be kept away from the face, nose, mouth,
and ears when in controlled surface contamination areas.

Where operations such a grinding or machining are being
performed without containment on contaminated components or
equipment, the areas of the operations shall be considered
subject to the spread of loose contamination and shall be posted
as a controlled surface contamination area.

Where surveys for loose contamination have not been made, but
contamination is suspected, the area shall be posted as a
controlled surface contamination area pending the results of
contamination surveys.
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10.3.8 Levels and extent of loose surface contamination inside
controlled surface contamination areas shall be limited to control
possible airborne radioactivity, to facilitate limiting the spread of .
contamination, to simplify subsequent decontamination, and to
minimize personnel radiation exposure.

10.3.9  Personnel leaving a CSCA shall (a) remove their
anticontamination clothing and (b) monitor or be monitored for
surface contamination in accordance with Reference 2.1.5.
Personnel contamination limits will be determined by the RSO. |

110 CONTROLLING SURFACE CONTAMINATION

This part identifies some of the controls to institute efficient, detailed instructions
for regulation of radioactive contamination. The following describes procedures
applicabie inside and outside radiologically controlled areas. To ensure that
personnel will have the necessary training and skills in controlling contamination,
particular attention will be given to training personnel in operations such as
working in glove bags or containments.

11.1  Ventilation

The RCS shall consider the following when using ventilation systems in a
contaminated area. ‘

1111  Ventitation should be controlled during operations involving
radioactivity to prevent spreading the radioactive contaminants
through an area or to the environment. The basic methods of
controlling contamination by ventilation are by providing clean
supply air into the contaminated work area and by providing
fitered exhaust ventilation close to the work or from a
containment enclosure erected around it. The exhaust capability
should always exceed the supply including discharges from
pneumatic tools.

11.1.2 HEPA filters (and HEPA system prefilters) are normally installed
in permanent ventilation systems servicing radiological work
areas. These filters may become contaminated so that handling
a used filter may spread contamination. Therefore, great care
should be exercised when removing used filters. Filters may
require replacement because of plugging (high differential
pressure), high radiation level (in some areas contamination
levels may cause significant personnel radiation exposure), or
lack of effectiveness in removing particulates (usually caused by
damage during or prior to installation). Filters may be ‘
significantly contaminated even though never used for
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11.1.3

11.1.4

11.1.5

1116

11.4.7

-

radioactive work. Contamination has been measured in high
efficiency filters from natural radioactivity in the air. Con-
taminated used filters are normally removed into plastic bags.
Contamination in the adjacent duct shall be decontaminated
prior to the subsequent new filter installation.

A buildup of detectable levels of surface contamination can
occur through the deposition of activity from the air without
having significant levels of airborne radioactivity. Therefore,
even though the air particle detector has never alarmed,
ventilation exhaust ducts or ventilation system ducts from
radioactive work areas should be considered potentially
contaminated. When opening these potentially contaminated
systems, they should be surveyed and decontaminated as
practical. One method of decontamination is to use a vacuum
cleaner with a HEPA filter. For similar reasons, if a portable
exhaust blower is used in a contaminated space, surface
contamination should be checked on surfaces exposed to the
filtered exhaust of this blower.

HEPA filtered air supplies are used to exhaust air from many
work areas, particularly when welding or grinding. It may be
preferable to locate the filter inside the areas to minimize the
amount of ducting which becomes contaminated. The exhaust
shalil be directed so as to prevent stirring up contamination in the
area in which it is used. When removing these air supplies,
flexible ducts and filters, precautions are required to prevent
spilling contamination from them.

When HEPA filters are installed in ventilation systems for
radiological areas, labels should be prominently affixed verifying
proper installation of the filters. These labels should be located
so that they are destroyed when the filters are removed. HEPA
filtered ventilation systems shall be DOP tested in accordance
with Section 9.9.

Potentially contaminated air that has not passed through a high
efficiency filter should not be discharged to locations occupied
by personnel or where supply ventilation can return it to an
occupied area.

Consideration should be given to controlling contamination
which has been collected in ventilation equipment and systems
not normally used for radiological work including those systems
in adjacent spaces which may become contaminated in event of
a spill. Prior to work on these items, radiation measurements
should be taken, the items treated as contaminated, and
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radiological control precautions established to prevent spreading
contamination.

11.2 Enclosures for Containing Contamination

The most effective means of controlling radioactive surface contamination
is through use of enclosures around the contaminated item to keep the
radioactive material inside. Containment should be used as much as
practical when working on the surfaces of components which have been
exposed to radioactive contamination. Plastic sheet, bags, or
containment areas may be used to enclose clean material and prevent
contamination of clean items inside the enclosure. The following specific
requirements shall be followed when working or handling contaminated
equipment and materials.

11.2.1  Maximum practical use shall be made of containment enclosures
when working on contaminated systems or contaminated
equipment and material.

112.2  Instructions for using containment enclosures shall be readily
available.

11.2.3 Containment enclosures shall be inspected by the RCS or
designee prior to use to determine if they are properly
constructed and ready for use. Enclosures shall then be marked
to certify this inspection was completed. In addition, containment
enclosures shall be inspected daily when in use. Personnel
using containment enclosures shall inform radiological control
personnel of any damage to containment enclosures which
occurs during work. When a containment enclosure is damaged
or is unfit for use, the enclosure shall be conspicuously tagged
to prevent its inadvertent use by personnel unaware of the
problem. Containment enclosures shall not be removed or
altered without approval of the RCS.

12.0 MONITORING FOR SURFACE CONTAMINATION

12.1

Method for Measuring Surface Contamination

A rate meter with a thin window probe (G-M) or equivalent will detect
radioactive beta-gamma surface contamination on materials and
personnel by slowly scanning the probe held within about 1/2 inch of the
surface. An instrument and detector should be used that has a Minimum
Detectable Activity (MDA) for contamination measurements of < 90% of
the applicable limit with a goal of < 10% of the limit. If background levels
are higher than the level used in the MDA calculation, equipment or
personnel to be monitored for release shall be relocated to an area of
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12.2

12.3

¢ “

lower radiation levels or the area shielded to lower background levels. A
reading of 100 cpm above background indicates contamination. Alpha-
emitting contamination is normally monitored using a sensitive scintillation
proportional detector.

Site specific surface contamination limits will be determined by the RSO.

When monitoring personnel, any indications above background shali be
investigated as possible contamination.

All surface contamination surveys shall be performed and documented in
accordance with Section 12.0 and Reference 2.1.5.

Methods for Taking Swipes for Loose Contamination

12.2.%

12.2.2

12.2.3

12.2.4

A swipe should be taken by applying moderate pressure to a
piece of dry swipe material over about one hundred square
centimeters (an area about four inches by four inches) of the
surface being monitored.

In controlled surface contamination areas and where contami-
hation is suspected, rubber gloves shall be worn when taking
swipes to limit contamination of the hands. Rubber gloves need
not be worn in uncontrolled areas for taking swipes if
contamination is not expected.

The radiation detection equipment shall be set up and checked
as required in Reference 2.1.9. Field surveys shall be
performed in accordance with Reference 2.1.5.

When the item has less than 100 square centimeters of surface
area, the pertinent levels should be reduced proportionally and
the entire surface area should be swiped. Contamination levels
should be reported as "dpm/area" (where area is a best
estimate).

Dry swipes are normally used to measure loose surface
contamination since the results are more representative of the
spread of contamination by personnel brushing past these
surfaces than if wet swipes were used. The use of wet swipes
shall be avoided.

Method for Monitoring Fixed Contamination

Fixed contamination may be measured with an appropriate rate meter and
detector for alpha and beta/gamma contamination. Since these survey
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12.4
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instruments alone do not differentiate between fixed and loose
contamination, the measured fixed contamination levels are actually the
total radioactivity and may include some loose contamination. For fixed
beta-gamma contamination, levels are usually expressed in dpm per 100
cm?. When searching for fixed contamination, or when trying to find the
most highly contaminated portion of contaminated materials or areas,
earphones or audible instrument response should be used. Visual meter
indications respond slower than audible indication. When surveying to
demonstrate lack of residual contamination, a portable scaler is
recommended to reduce the MDA for the measurement. Care must be
taken that the detector used has the appropriate sensitivity (i.e., MDA) for
the isotope(s) of concern. The actual sensitive area of probes used to
perform direct measurements must be calculated to determine the actual
surface area being monitored.

Method for Monitoring Personnel Contamination

12.41 Personnel monitoring (frequently referred to as "frisking”) shall
be performed when leaving controiled areas. Monitoring of
personnel for surface contamination should be done with an
alarming rate meter and an appropriate detector in accordance
with Reference 2.1.5. The probe should be moved slowly over
the body with the probe within about one-half inch of the body
surface, giving special attention to the face, throat, chest, back,
abdomen, and the hands and feet in order to obtain an indication
of any internal deposited radioactivity. When monitoring
personnel earphones or audible instrument response should be
used.

Frisking for alpha contamination is performed using an
appropriate rate meter and detector in a manner similar to that
described above except that light contact between the detector
and surfaces being monitored should be maintained. Alpha
friskers should have an alarm set point below the applicable
contamination limit.

12.4.2 Monitoring of personnel by taking swipes for loose surface
contamination on the skin or clothing shall not be done since
swipes may tend to imbed radioactive particles.

12.4.3 When personnel have been adequately trained in frisking
procedures, requiring personnel to frisk themselves may be
desirable.

12.4.4 If facial contamination is detected, or it is suspected that

radioactive nuclides have been taken into the body even though
no facial contamination is evident, the individual shall be
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monitored for internal radioactivity. Measurements of the
radioactivity of nose and throat swabs may be used.

When personnel exceed the applicable contamination limits,
notify the RCS and proceed with decontamination in accordance
with Section 14.4.

12.5 Frequency of Surveys for Monitoring Surface Contamination

Site specific contamination survey requirements will be determined by the
RSO and RCS. |

12.5.1 Routine Operations

12.51.1 Contamination surveys shall be performed at least
daily in occupied areas surrounding CSCA's and
particularly in the vicinity of exits from a CSCA.
Surveys shall be performed at least daily in
occupied CSCA's.

12.6.1.2 Contamination surveys shall be performed at least
weekly where appropriate in all occupied
radioactive material areas where there is frequent
handling or short-term storage of radicactive
materials. Long-term radioactive material storage
areas shall be surveyed at least monthly.

12513 Contamination surveys shall be performed monthly

in work and storage areas outside areas where
radioactive materials are stored or worked on.

12.5.2 Source Leak Testing Requirements

Source leak testing, if required, will be performed as directed by
the RSO or designee. |

12.5.2.1 Sealed test sources containing radioactive material
(licensable quantities) other than *H, with a half-life
greater than thirty days and in any form other than
gas shall be tested for leakage and/or
contamination at intervals not to exceed six
months. In the absence of a certificate from a
transferor indicating that a test has been made
within six months prior to transfer, the sealed
source shall not be put into use until tested.
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12522 Plated sources shall be tested for the loss of
radioactive material at least quarterly.

12.5.3 Additional Survey Requirements

Operations such as the following require surveys:
12.5.3.1 Decontamination and release of equipment.

12.5.3.2 Inspection or maintenance on components and
piping which are associated with radioactive or
potentially radioactive systems.

12.56.3.3 Areas where radioactive liquid leaks have occurred
or where airborne radioactivity has exceeded the
concentrations of Section 9.2. Surveys are
required to determine the need for anti-
contamination clothing and to determine the extent
of contaminated areas.

12.5.3.4 Upon initial entry into tanks or voids containing
potentially radioactive piping and when opening
ventilation exhaust ducting from radioactive work
areas.

12535 In addition, any normally uncontaminated system
which is suspected of radioactive contamination
shall be surveyed when opened for inspection,

maintenance or repair. Contamination control
procedures should be used until the portion of the
system being worked on is proven to be
uncontaminated. Water drained or flushed from
these systems shall be treated as radioactive and
sampled as appropriate.

12.5.3.6 Contamination surveys should be performed in
plenums downstream of HEPA filters during routine
filter replacement or at least annually, to determine
radioactivity buildup in ducts downstream of filters.

12.5.3.7 Prior to replacing filters on inlet ducts to a
radiological work area, filters should be surveyed
to determine if radioactivity is present.

12.5.3.8 Surveys for contamination fixed in paint should be .
performed prior to removal of paint in potentially
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contaminated areas. These surveys should be
performed by counting paint scrapings for gross
activity.

12.6 Instructions for Controlling Radioactive Spills

12.6.1

12.6.2

Since each spill will require different detailed actions for effective
control and recovery, personnel shall be trained to take
appropriate supplementary actions depending on the location
and potential consequences of the specific incident. For
locations where spills are most probable or would have the worst
consequences, each facility should train appropriate personnel
in controlling and recovering from radioactive spills. Equipment
for containing spills should be prepared in advance and located
in work areas.

The following steps shall be followed in the event of a
radioactive spill:

12.6.2.1 immediate Actions

1. Stop the spill.

If the spill is from a system which may have
more material (either airborne particulate
radioactivity or fluids) to leak out, promptly stop
the leak if possible. If the spill is from an
overturned container, try to set it upright if all
the contents have not escaped. The amount
of time spent stopping a difficult leak should
depend upon the radiation levels involved, the

possibility of inhaling airborne radioactivity
from the spill, and the consequences of not
making a prompt closure. In some cases, a
prompt closure may not be necessary.

2. Warn other personnel.

Other personnel who may become con-
taminated by the spill or who may be able to
help control it shall be warned immediately.
Ensure radiological control personnel and area
supervisor are notified of the spill.

3. lisolate the spill
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12.6.2.2

12.6.2.3

12.6.24

L

Keep unnecessary people away from the area
affected by the spill to minimize spread of
contamination. This action may require closing
doors, roping off the area, and verbally warning
approaching personnel.

4. Minimize personnel exposure to contamination

and radiation.

Personnel in the spill area should evacuate
and contact Health Physics.

5. Secure ventilation in the spill area other than
filtered exhausts.

It may also be desirable to shut down exhaust
systems in adjacent areas to ensure that air
does not flow out of the spill area. Filtered
exhausts in the spill area should also be shut
down, if necessary, to minimize spread of high
levels of radioactive contamination. Ventilation
supplies should be shut down when exhausts
are turned off.

If the spill is minor (for example, a few milliliters of
water with low radioactivity spilled on a smooth
surface), immediately cover the spill with the most
convenient absorbent material available, such as
absorbent paper or rags to soak up the liquid.
Personnel shall be surveyed and decontaminated
as necessary.

The senior person in each area is in charge until
relieved by the RCS. The person in charge should
organize the personnel available and initiate action
to control and correct the spill. It is important that
this individual makes their presence and the fact
that he is in charge known to all others at the
scene. On arrival of the RCS, the status of
corrective action taken or in progress shall be
immediately brought to his attention.

Supplementary Actions

Steps (a) and (b) below are actions to evaluate the
extent of the problem and to recover from the spill.
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The designated supervisor shall consult with
Radiological Control personnei to ensure the
performance of specific portions of the steps
below.

1. Measure radioactivity levels

Measure contamination on personnel who may
have been affected, make contamination
surveys in the area adjacent to the spill,
measure airborne radioactivity inside and
outside the spill area, and measure radiation
levels in affected areas, particularly on
ventilation filters. Monitor ventilation systems
to determine if the spill has caused them to be
contaminated. If it is suspected that
radionuclides have been taken into the body or
if facial contamination is detected, the
personnel monitoring procedures shall be
followed (see Section 12.4 and 14.4 and
Reference 2.1.5).

2. Take subsequent radiological control and

cleanup actions in accordance with appropriate
radiological procedures. The designated
supervisor shall minimize personne! radiation
exposure and generation of radioactive waste
consistent with the requirements to recover
from the spill.

12.7 Records of Contamination

12.71

Records of abnormal spreads of radioactive contamination
outside the radiologically controlied area shall be maintained in
the on site project file throughout the duration of the project and
in the permanent project file in accordance with Section 17.0
and be reported in accordance with Reference 2.1.3.

12.7.1.1

12.7.1.2

Any occurrence which results in loose surface
contamination greater than the applicable site
specific free release limits for uncontrolled areas
shall be reported in accordance with Reference
2.1.3.

Any spread of contamination in radiologically
controlled areas or CSCA's which result in work
being stopped for more than four hours or take
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more than four hours to clean up shall be reported
in accordance with Reference 2.1.3.

12.7.2 Records of surface contamination surveys shall be retained in ‘
the on site project file throughout the duration of the project and
in the permanent project file in accordance with Section 17.0.
The survey information shall be recorded on a standard form in
accordance with References 2.1.9 and 2.1.5. |

12.8 Criteria and Procedures for Releasing Previously Contaminated Facilities
and Areas for Unrestricted Use

The criteria and procedures of this section shall be applied when releasing
previously contaminated areas or radiologically controlled facilities for
unrestricted use (e.g., use of the area is not controlled by radiologicali
control procedures). Typical areas and facilities include facilities used for
decontamination and repair or assembly of contaminated equipment,
radioactive waste processing facilities and systems, exhaust ventilation
systems for radioactive work areas, radiocactive materiai storage areas,
and outside areas accidentally contaminated.

Site specific criteria and release requirements for previously contaminated
facilities or areas will be identified during the project.

12.8.1 Criteria

12.8.1.1 Criterion 1

A Decommissioning Plan will be approved by the
customer, the RSO or designee, and the |
appropriate regulatory agencies prior to beginning
work.

12.8.1.2 Criterion 2

Equipment, parts, materials, and waste which have
been exposed to radioactive contamination shall
not be released for unrestricted use until they are
surveyed and meet the requirements of the site
specific release limits.

12.8.1.3 Criterion 3
Earth (e.g., sand or soil), ground covering (e.g.,
asphalt or porous concrete), paint (which may have

absorbed radioactive contamination), etc., shall not .
be released for unrestricted use until the area is
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12.8.2
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inspected and samples do not exceed a
concentration in pCi/gram for the radioactivity in
question using the requirements established in the
approved Decommissioning Plan.

12.81.4 Criterion 4

Other materials (i.e., water, vegetation, etc.) shall
not be released for disposal or unrestricted use
until they meet the requirements in the approved
Decommissioning Plan.

Procedures

In order to ensure compliance with the criteria above, the
following procedures shall be followed as applicabie:

12.8.2.1 General

Prior to initiation of final surveys, records should be
reviewed and investigations made to determine if
contamination existed in any area and was
covered over to prevent its spread, such as by wall
boarding, floor tiling, or paving. Such identified
areas should be inspected, action shall be taken to
decontaminate the area below the criteria of 12.8.1
above. Contaminated material shall be disposed
as radioactive waste.

12.8.2.2 Facilities

Where an area may be contaminated with low
levels of radioactivity covering small areas, and the
contamination is not expected to have been spread
to inaccessible areas, a highly detailed survey may
not be warranted.

As a minimum, a complete survey should be made
with particular attention to potential areas of
contamination, such as along walis at shoulder and
waist height, and over floor areas.

In other areas with a potential for higher levels of
loose contamination deposited on larger areas, it
might be expected that radioactivity could be
deposited or spread to a few inaccessible
locations. A thorough survey should be made of all
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12.8.3

12.8.2.3

12.8.2.4

12.8.2.5

Records

i

surfaces. Selected floor tile should be removed
and selected wall joints should be opened for
survey along the heavy traffic routes and at the
previous work stations.

For highly contaminated areas, it may be
necessary to completely strip all floor coverings
and open up and expose all wall and floor crevices
and joints in order to perform a satisfactory survey.

Ventilation Ducting

An adequate survey of internal surfaces may
consist of spot checking (1) the first few feet of the
inlet and outlet ductwork, (2) a few feet upstream
and downstream of a filter (after filter removal), and
(3) in the vicinity of manhole openings. If
contamination is found, a more complete survey is
required.

Materials and Equipment

Materials and equipment such as drains, piping,
tanks and hoses which have been previously
exposed to radioactive liquids shall be removed
and discarded as radioactive waste, if no longer
useful since it is highly improbable that such
equipment can be economically decontaminated.

Qutside Earth or Ground Coverings

Outside earth or ground coverings should be slowly
scanned over the entire area surface with a
gamma survey meter. Representative samples
should be analyzed per the approved
Decommissioning Plan. If the contamination has
been covered by other material, it should be re-
exposed and properly surveyed.

A record of these surveys shall be maintained in the on site
project file throughout the duration of the project and in the
permanent project file in accordance with Section 17.0.

13.0 ANTICONTAMINATION CLOTHING AND EQUIPMENT
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Anticontamination clothing (often referred to as anti-C clothing) is used to help
keep personnel from spreading radioactive contamination outside controlled
surface contamination areas and to keep the wearer's body free from
contamination. Anticontamination clothing is required when either surface
contamination or airborne radioactive contamination may exceed prescribed
limits. In the following section, the recommended type of anticontamination
clothing is described, and instructions for wearing it are given. In addition,
miscellaneous equipment used for the control of radioactive contamination is
described.

13.1 Requirements for Wearing Anticontamination Clothing

The RCS shall determine the appropriate requirements for
anticontamination clothing and shall be noted on the applicable RWP.

13.1.1 When first entering an area which may be contaminated, prior to
determining the extent and level of contamination, full
anticontamination clothing shall be worn. Full anticontamination
clothing consists of hoods, coveralls, rubber and cloth gloves,
booties and shoe covers.

13.1.2  Full anticontamination clothing shali be worn when working in
highly contaminated areas (greater than 20,000 dom/100 cm? b-
g or 1,000 dpm/100 cm’ a). Full anticontamination clothing may
be required in areas with less contamination if personnel
contamination is probable. In addition, at points where
contamination may enter clothing shouid be sealed with tape.
Full anticontamination clothing is also necessary in other situa-
tions, such as when initially opening a radioactive system
without containment.

13.1.3 A face shield, waterproof apron and rubber gloves should be
worn during operations such as sampling of radioactive waste
tanks and processed water tanks.

13.1.4 When working in very highly contaminated areas (greater than
50,000 dpm/100 cm? b-g or 5,000 dpm/100 cm? a) double suits
of anticontamination clothing shall be worn. Plastic or coated
fabrics should be considered for use as the outer garment when
double anti-C's are required. Double suits limit the
contamination which may penetrate the material during work,
and they also improve the ease of controlling spread of high
levels of contamination. The outer suit is normally removed prior
to leaving the region of very high contamination and the inner
suit is normally removed at the boundary of the CSCA.
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13.2

13.1.5

13.1.6

13.1.7

13.1.8

13.1.9

*

When only the hands and arms are in contaminated areas such
as glove box, rubber gloves attached to the glove box may
substitute for the anticontamination clothing.

When working in a contaminated wet area or when
contaminated liquid is likely to spray on the clothing, the outer
clothing shall be waterproof.

In certain circumstances of low contamination levels, with RCS
or designee approval, it may suffice for personnel to wear shoe
covers, rubber gloves and lab coats (without the other
anticontamination clothing). If wearing gloves without
anticontamination coveralls, care should be taken not to transfer
contamination from the gloves to personal clothing.

It may be desirable to remove personal clothing before putting
on anticontamination clothing for comfort when working in high
temperature spaces. Removing personal clothing is not usually
required for adequate radiological control as long as the
anticontamination coveralls do not tear and the anti-
contamination clothing is taken off properly after use.

Respiratory protection should be used in conjunction with
anticontamination clothing if the concentration of airborne
radioactive particulates may exceed the limits of Section 9.2.

13.1.10 When reading a pocket dosimeter in a CSCA, provisions should

be made so that the dosimeter does not become contaminated.
Use of a transparent plastic bag has been effective for this
purpose.

Procedure for Donning Anticontamination Clothing

Anticontamination clothing shall be used in accordance with Section 13.1
and Reference 2.1.7.
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14.0 RADIOACTIVE DECONTAMINATION

Decontamination may be required for components, tools and equipment, work
areas, clothing or personnel. Each of these subjects is discussed in the following
sections. Alternatives to decontamination are also discussed in these sections.
These include, in some cases, storage for decay, disposal without
decontamination, or restricted use without complete decontamination. By the
very nature of decontamination operations, the disposal of the waste radioactivity
must be considered. Volumes of both solid and liquid wastes shall be minimized.
Unauthorized chemicals shall not be used. These may cause difficulties in
waste processing. Most radioactive contamination can be removed by normal
cleaning. Wiping with a damp rag soaked with detergent will usually provide
satisfactory decontamination.

If large variations in surface contamination levels exist on highly contaminated
surfaces, cleaning shall be from less contaminated toward more contaminated
areas to prevent radioactivity from being spread to less contaminated areas.
Cleaning solutions and cloths used in these decontamination operations shall be
disposed of as radioactive waste. During decontamination operations,
precautions shall be taken to limit the spread of contamination, such as by taking
care not to splash solutions, by properly wearing anti-contamination clothing, and
by wearing masks as necessary. Filtered ventilation may be required to
minimize the possibility of contamination being inhaled by personnel performing
the decontamination.

14.1 Decontamination of Tools and Equipment

In decontaminating tools and equipment, appropriate radiological control
shall be used to prevent the spread of contamination, and to control
airborne radioactivity, and radiation exposure. The following applies to
the decontamination of tools and equipment.

14,1.1 Tools and equipment which may be used again in contaminated
areas may be temporarily stored in the contaminated area or in a
contaminated tool room without decontamination if proper
radiological controls and procedures are used. If certain tools
are to be used solely in CSCA's, these tools should be durable
and distinctively marked to indicate they are always treated as
potentially contaminated.

14.1.2 In some cases, the need for decontaminating tools may be
minimized by taping some portions, such as the handles, prior to
use and stripping off the contaminated tape after use. If tape is
used to cover parts of tools, after tape removal, the residual
adhesive shall be removed to minimize contamination that may
be picked up in future uses of the tool. Large tools are often
wrapped in plastic instead of tape. These tools need to be
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swiped or frisked at completion of decontamination to verify the
effectiveness of the treatment.

1413 Heavily contaminated tools can spread surface contamination .
within a controlled area. Therefore, such tools should be
partially decontaminated as may be necessary several times
throughout a work shift. Heavily contaminated tools can be
readily identified without taking swipes by measuring their
radiation level. The purpose of decontaminating these tools will
usually be to reduce their radiation levels rather than to remove
all loose surface contamination.

14.1.4 When only a few tools require decontamination, wiping with
cloths soaked in detergent is a convenient, effective procedure.
This method is also useful when only a portion of a tool is
contaminated. A disadvantage of wiping procedures is the large
amount of solid radioactive waste produced.

14.15 Mechanical decontamination methods, such as using abrasives
which remove some of the surface of the tool, can be useful in
special circumstances where contamination is not removed by
chemical cleaning. In such cases, control of possible airborne
radioactivity is essential.

14.16 In decontaminating oily or greasy tools or equipment,
consideration should be given to the fact that oil or grease may
inhibit waste processing or disposal.

14.2 Decontamination of Areas

Contaminated areas shall first be isolated and radioactivity then removed
while being careful to avoid spreading contamination. In some cases,
tape may be used to lift loose contamination from surfaces. If
contamination levels are not sufficiently reduced, use of solvents, strong
chemicals, or mechanical removal of some of the surface may be
necessary. In all cases where liquids are used in decontamination, care
shall be exercised to avoid spreading radioactivity and to minimize liquid
waste. The areas shall be surveyed prior to release to ensure surface
contamination is below the established limits. On painted or covered
surfaces, if washing will not remove the contamination, the paint or
covering shall be removed. During the process of paint removal, control
of airborne and surface contamination from dust and paint chips will be

necessary.
Contaminated areas should be decontaminated as soon as practical to

minimize spread of contamination and to facilitate removal before the ‘
contamination is fixed on the surface. If high radiation levels from the
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contamination contribute significantly to personnel radiation exposure
during cleanup, it may be desirable to decontaminate the most heavily
contaminated area first.

14.3 Decontamination of Clothing

Anticontamination clothing shall be laundered and surveyed before reuse
to minimize the possibility of spreading radioactive contamination to the
wearer.

Site specific reuse limits for anticontamination clothing will be identified
during the project ALARA briefing.

14.4 Decontamination of Personnel

Decontamination of personnel shall be performed in accordance with this
section and Reference 2.1.5.

14.4.1 The objectives of skin decontamination are to remove as much
of the radionuclide as practicable in order to reduce the surface
dose rate and to prevent activity from entering the body. An
over-aggressive skin decontamination effort must be avoided
since it may injure the natural barriers in the skin and so
increase absorption.

14.42 An occurrence report shall be filed in accordance with Reference
2.1.3.

15.0 PROCEDURES FOR HANDLING RADIOACTIVE MATERIALS

This section presents procedures applicable to radiological safety considerations
for controlling radioactive material associated with CNS operations.

Strict radiological control procedures are mandatory for such material to minimize
the external and internal radiation exposure received by personnel and to
prevent the uncontrolled spread of radioactivity to areas where the public might
be affected.

15.1 Receipt of Radioactive Material

Radioactive material shall be received in accordance with the applicable
operating license.
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Radioactive material received by CNS requires special control procedures
to ensure that adequate radiological safety precautions are observed,
both in unpacking and in subsequent use of the material. Potential
radiological problems can include external exposure, surface
contamination and airborne radioactivity. Some packaging material
requires disposal as radioactive waste. In addition, special precautions
are required if damage has occurred during shipment.

15.1.1 Requirements

The following procedures shall be used for radioactive material
received at CNS work sites.

15.1.11 The RCS shall be familiar with the applicable
radioactive material receipt conditions of the
operating license.

15.1.1.2 When received, the radioactive material shall be
inspected. This inspection shall be performed no
later than three hours after receipt if received
during normal working hours or eighteen hours if
received after normal working hours. This
inspection shall consist of verifying radiation and
contamination levels on the outside of the package
and verifying that the package was properly
transferred. For packages which are shipped, this
inspection shall verify that the package was
shipped in accordance with US DOT, state and
federal regulations, and other federal and state
requirements for notification and permitting.

15.1.1.3 The package shall not be opened solely for survey
purposes unless directed by the RCS. If damage
to the radioactive material package has occurred,
the RCS shall report the occurrence per Reference
2.1.3.

156.1.1.4 Received packages shall be inventoried as soon
as possible. Inconsistency between the observed
contents and the contents indicated on the
shipping document shall be brought to the attention
of the shipper of the material. If the possibility
exists that radioactive material has been lost in
shipment the RCS shall report this occurrence per
References 2.1.3.
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15.1.15 Shipping containers and packing materials shall be
surveyed and meet the criteria of Section 10.2 prior
to release for unrestricted handling.

15.1.1.6 Following a satisfactory inventory, a receipt shall
be returned promptly to the organization
transferring or shipping the item if requested.

15.1.1.7 Records of the transfer of radioactive material and
all associated survey documentation shall be
maintained in the on site project file throughout the
duration of the project and in accordance with
Section 17.0.

15.2 Packaging Radioactive Materials

Radioactive materials shipped for disposal or to another iocation shall be
appropriately packaged and treated as required by US DOT, applicable
Federal and State regulations, and applicable disposal site criteria.

Shipping shall be performed by a CNS Waste Management Technician
(Broker) in accordance with Reference 2.1.10. |

Site specific radioactive material handling and packaging requirements
will be identified by the RCS.

15.3 Radioactive Material Storage

Storage of radioactive materials will be in accordance with all applicable
license requirements and should be in accordance with the following:

At a minimum, all radioactive material storage areas will be posted in
accordance with Reference 2.2.1.

15.3.1 Fire Protection Practices

Proper selection of a fire resistant storage area for radioactive
material will minimize release of radioactivity to the environment

in the event of a fire. The safety briefing shall include discussion ]
of fire protection. However, the following additional fire

protection practices shall be considered for storage of

radioactive material to minimize the possibility of a fire and

spread of contamination in the event of a fire.
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15.3.1.1 Storage of radioactive material in fire-resistant
containers is desirable to minimize contamination
spread. In addition, containers of highly flammable
radioactive materials shall be stored in areas
segregated from other storage to reduce the risk of
spreading a fire.

156.3.1.2 Smoking shall not be permitted in radicactive
material storage areas.

15.3.1.3 An up-to-date list of locations where radioactive
materials are stored shall be available to personnel
who might be called to fight a fire in such areas.
This list shall also identify unusual problems which
may be present.

15.3.1.4 Periodic inspections of radioactive material storage
areas shall be made to identify fire hazards.
Deficiencies shall be promptly corrected.

15.3.1.5 Fire drilis should be performed periodically with
both fire fighting and radiological control personnel
participating.

15.3.1.6 Combustible materials shall be minimized inside
radioactive material storage areas and should not
be stored next to surrounding walls.

16.3.1.7 Welding, burning, or other operations which may
cause a fire shall not be conducted inside or next
to radioactive material storage areas without prior
authorization of the RCS or his designated
representative. A fire watch with appropriate fire
extinguishing equipment and materials shall be
available during welding or burning operations.

15.3.2 Contamination Control

Storage location should be considered potentially contaminated.
Personnel in these areas, particularly if they handle
contaminated material, shall wear necessary anticontamination
clothing. Reasonable care shall be taken in packaging and
storing contaminated items to prevent the spread of
contamination and to ensure that entry to areas where such
storage is permitted does not result in the contamination of
personnel or other areas. .
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15.3.3 Radiation Exposure Control

Storage of radioactive materials can result in possible personne!
radiation exposure in the storage area and surrounding areas.
For example, a component or bag of contaminated waste
measuring one rem per hour, if stored at the entrance to the
storage area would expose everyone who entered to high
radiation levels. If stored in a far corner of the area, high
radiation levels might be caused in surrounding areas. Facilities
should store radioactive materials so as to minimize the radiation
exposure of personnel entering or working in the area and of
personnel in surrounding spaces. Radiation surveys of the
storage area and of spaces immediately around the storage
area shall be performed to ensure proper posting of radiation
areas and prevent inadvertent exposure of personnel in the
storage space or surrounding spaces. When necessary,
temporary shielding should be used to reduce radiation levels.

15.3.4 OQutdoor Storage

Radioactive materials should be stored where they are protected
from adverse weather. Normally, radioactive material should not
be stored outdoors except during short periods. However,
protection from adverse weather should be considered in
selection of these temporary storage locations. Large items
which are designed for outdoor use, such as radioactive liquid
collection tanks, may be stored outdoors. However, mechanical
joints or capped pipes which may leak radioactive liquids shall
be wrapped with weather resistant materials.

15.3.5 Minimize Radioactive Material in Storage

In order to minimize the complexities of accounting for a large
amount of radioactive material and the possibility of losing
radioactive material, it shall be consolidated in as few areas as
practical and the amount of radioactive material in storage shail
be minimized.

Shipping Radicactive Materials

All shipments or transfers of radioactive material over public areas (i.e.,
public highways, waterways, airways, etc.) including shipments made with
private or government vehicles, must comply with US DOT, appropriate
Federal and State, and local transportation regulations.
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Shipments of radioactive material shall be performed by a CNS Waste
Management Technician (Broker) in compliance with Reference 2.1.10. | N

Records of radioactive material transfer shall be maintained. |

155 Actions and Reporting in Case of Loss of Radioactive Material

If radioactive material associated with CNS operations is suspected of
being lost, this section shall be followed:

16.5.1 Immediately notify the RCS and conduct a search for the lost
material. A primary purpose of this search is to ascertain that no
persons will receive inadvertent internal or external radiation
exposure from this material.

15.5.2 Notify CNS Regulatory Affairs in accordance with References
2.1.3.

16.0 ENVIRONMENTAL MONITORING

Environmental monitoring consists of measurements, sample collection and

analysis, and dose assessment to determine if radionuclides are being released .
to the environment from a facility or site and, if so, what the extent and effect is

on the surrounding population. An environmental monitoring program generally

consists of measurements and sample collection at the site boundary and at off-

site locations. The types of samples and analyses are dependent on the

radionuclides at the site and the possible release mechanisms. The RSO (or l
designee) or the Vice President of Regulatory Affairs and the customer shall

specify the environmental monitoring requirements for the project.

16.1 Methods

16.1.1  An environmental monitoring program may provide for
monitoring of direct radiation, air, water, soil and vegetation.

16.1.2 Direct radiation may be monitored by TLDs placed at the site
boundary and at off-site locations.

16.1.3  Air monitoring may consist of taking samples for airborne
particulates at the site boundary and at off-site locations. The
techniques may be similar to those used to monitor occupational
airborne activity.
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16.1.4  Water monitoring may be performed by taking water samples
from surface water bodies (i.e., lakes, ponds, streams), surface
runoff and from wells both on and off-site, followed by an
analysis for radionuclide content.

16.1.5 Surface soil samples may be collected and analyzed for
radioactivity.

16.1.6 A comprehensive program may also include sampling of flora
and fauna.

16.2 Regquirements

For those CNS projects where the potential exists for releases to the
environment, an environmental monitoring program shall be designed and
implemented. The need for an environmental monitoring program shall be
discussed with the RSO. I

If an environmental monitoring program is required, it shall be designed
and implemented with the approval of the RSO and shall include: [

Sampling Locations
Types of Samples
Sampling Frequency
Types of Analyses
Action Levels
Required Actions

16.3 Records
All records of samples collected, analyses performed, results and actions
taken shall be maintained in the on site project file throughout the duration

of the project and in the permanent project file in accordance with Section
17.0. :

17.0 REPORTS AND RECORDS

17.1 The RCS shall submit a weekly written report to the RSO detailing current l
radiological conditions, personnel exposure, and job progress.

17.2 Al radiological records generated shall be maintained in the on site
project file throughout the duration of the project.
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17.3

17.4

17.5

L]

At project completion, permanent disposition of records will be
accomplished.

Following compietion of the project, the RCS shall prepare a "Lessons
Learned" report describing any problems/unique situations encountered
and solutions/actions taken. This report shall be submitted to the RSO,
the Project Manager (PM), and any other individual specified by the RSO
or PM.

The RCS shall prepare the appropriate sections of the project final report
including the final survey results and personnel exposure summary.
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CHEM-NUCLEAR NOTICE TO PERSONNEL

YOUR RESPONSIBILITY

Each individual must constantly remain aware of potential radiological problems. Each of your actions
could directly affect your exposure to ionizing radiation. The following rules shall be followed by in-
dividuals to maximize radiological control and safety:

1. Obey posted, verbal and written radiological control instructions.

2. Wear TLD's and dosimeters as required by signs or if so instructed by radiological control
personnel.

3. Keep track of your own radiation exposure status and avoid exceeding limits.

4. In all situations, remain in as low a radiation area as practicable.

5. Do not eat, drink, chew, or smoke in areas where radioactive contamination may be present.

6. Promptly follow heaith physics direction to prevent contamination spread.

7. Follow all requirements for respiratory protective devices. Wear anticontamination clothing,

including respiratory protective devices, properly whenever required by signs or when instructed
to do so by radiolagical control personnel.

8. Remove anticontamination clothing and respiratory protective devices properly to minimize spread
of radioactive contamination.

9. Frisk yourself or be frisked with proper equipment for the detection of contamination when leaving
a contaminated area.

10. Minimize the possibility of a radioactive spill by carefully following procedures.

11 For a known or possible radioactive spill, minimize its spread and notify radiological control
personnel promptly.

12. Do not unnecessarily touch a contaminated surface or allow your clothing, tools, or other
equipment to do so.

13, As practical, place ail contaminated equipment such as tools and sampling bottles on disposable
surfaces {e.g., sheet plastic) when not in use and inside plastic bags when work is finished.

14. Follow good "housekeeping” practices to minimize the amount of material that has to be
decontaminated or disposed of as radioactive waste.

15. Report the presence of open wounds to radiological control personnel prior to work in areas where
radioactive contamination exists. if a wound occurs while in such an area, report immediately to
radiological control personnel.
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YOUR EMPLOYER'S RESPONSIBILITY

Your employer is required to:

1. Provide training, equipment, and necessary measures to maintain exposures ALARA {As Low As
Reasonably Achievable).

2. Maintain records of your occupational radiation exposure and, upon your written request, advise
you of your recorded occupational radiation exposure.

3. Notify you immediately of any radiation exposure which exceeds the quarterly or lifetime
cumulative limits.

4, Provide you, after termination of employment, upon your written request and within thirty (30) days
after the request, with a written summary of your cumulative recorded occupational radiation
exposure received during your period of employment.

5. Notify personnel of the above procedures by posting this notice conspicucusly.

INSPECTIONS

Work involving radiological controls may be subiject to periodic inspection by the Nuclear Regulatory
Commission, State Regulatory Agency, or any Cognizant Radiological Controls Group.

INQUIRIES

Inquiries concerning radiological controls should be addressed to your supervisor. Additional inquiries
may be addressed to;

Chem-Nuclear Systems
140 Stoneridge Drive
Columbia, 5.C. 29210

Attn: Corporate Health Physicist
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Form SC-RHA-20 S.C. DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL

NOTICE TO
EMPLOYEES

(1294} STANDARDS FOR
PROTECTION AGAINST RADIATION
IN SOUTH CAROLINA REGULATIONS FOR
CONTROL OF RADIATION
SOUTH CAROLINA DEPARTMENT OF
HEALTH & ENVIRONMENTAL CONTROL HAS
ESTABLISHED STANDARDS FOR YOUR

PROTECTION AGAINST RADIATION

YOUR EMPLOYER'S RESPONSIBILITY

Your employer is required 10 -
1. Apply these regulations to work involving sources
of radiation.

2. Post or otherwise make available to you a copy of
the South Carolina Department of Health &
Environmental Control regulations, licenses, and
operating procedures which apply to the work you
are engaged in, and explain their provisions to
you.

YOUR RESPONSIBILITY AS A WORKER

You should familiarize yourself with those provisions
of the South Carolina Department of Health &
Environmental Controt regulations, and the operating
procedures which apply to the work you are engaged
in. You should observe their provisions for your own
protection and protection of your co-workers.

WHAT IS COVERED BY THESE REGULATIONS

1. Limits on exposure to radiation and radioactive
material in restricted and unrestricted areas,

2. Measures to be taken after accidental exposure;
3. Personnel monitoring, surveys and equipment;

4. Caution signs, labels, and safety interlock
equipment;

5. Exposure records and reporis; and
6. Related matters.
POSTING REQUIREMENT

COPIES OF THIS NOTICE MUST BE POSTED IN A
SUFFICIENT NUMBER OF PLACES IN EVERY
ESTABLISHMENT WHERE EMPLOYEES ARE
EMPLOYED IN ACTIVITIES LICENSED OR
REGISTERED, PURSUANT TO TITLES A, B, AND
C, BY THE SOUTH CAROLINA DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL TO
PERMIT EMPLOYEES WORKING IN OR
FREQUENTING ANY PORTION OF A RESTRICTED
AREA TO OBSERVE A COPY ON THE WAY TO OF
FROM THEIR PLACE OF EMPLOYMENT.

r

REPORTS ON YOUR RADIATION EXPOSURE
HISTORY

1. The South Carolina Department of Health &
Environmental Control regulations require that
your employer give you a written report if you
receive an exposure in excess of any applicable
limit as set forth in the regulations or in the
license. The basic limits for exposure 1o
employees are set forth in the regulations or in
the license. The basic limits for exposure to
employees are set forth in Sections RHA 3.5 and
RHB 3.3, and 3.4, RHC 2.2 and 2.3 of the
regulations. These sections specify limits on
exposure lo radiation and exposure to
concentrations of radioactive material in air and
walter.

2. If you work where personnel monitoring is required,
and if you request information on you radiation
exposures:

(a) Your employer must give you a written report,
upon termination of your employment, of
your radiation exposures, and

(b} Your employer must advise you annually of your
exposure radiation.

INSPECTIONS

All licensed or registered activities are subject to
inspection by representatives of the South Carolina
Department of Health & Environmental Control.

INQUIRIES

Inquiries dealing with the matters outlined above can
be sent to:

South Carolina Department of Health &
Environmental Control

Bureau of Solid & Hazardous Waste
Management

Division of Radioactive Waste
Management

2600 Buli Street

Columbia, South Carolina 29201

(803) 896-4240
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INSTRUCTION ON RADIATION EXPOSURE

TO THE UNBORN CHILD

All personnel receiving instruction in accordance with Section 4.5.4 shall sign the
following statement prior to being issued dosimetry equipment:

"The recommendation of the National Council on Radiation Protection and
Measurements to limit radiation exposure to the unborn child to the very lowest
practicable level, not to exceed 0.5 rem during the entire period of pregnancy have
been explained to me."”

Signature

Typed or Printed
Name

Date
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VISITOR/CONTRACT
WORKER EXPOSURE RECORD FORM

Date

Name (Print)

Organization

TLD or SS#

Dose

FS-RP-001, REV. 6
APPENDIX C, PAGE 1




APPENDIX D
ACCEPTABLE SURFACE CONTAMINATION LEVELS

(1 PAGE)

FS-RP-001 REV. 6 PAGE 66



ACCEPTABLE SURFACE CONTAMINATION LEVELS

nuclides @ averageb ¢ f maximumbdf removable bef

U-nat, U-235, U-238, and 5,000 dpmt100 em2 a 15,000 dpm/100 cm< a 1.000 dpm/100 cm? a
associated decay products

Transuranics, Ra-226, Ra-228. 100 dpm/100 cm? 300 dpm/100 cm? 20 dpm/100 ¢m2
Th-230, Th-228. Pa-231,
Ac-227,1-125.1-129

Th-nat, Th-232. 5r-90, 1,000 dpm/100 ¢m2 3,000 dpm/100 cm2 200 dpm/100 cm2
Ra-223. Ra-224, U-232,

1126, 1-131,1-133

Beta-gamma emitters (nuckides 5.000 dpmi100 cm? b-g 15.000 dpm/100 em? b-g 1,000 dprm/100 ¢m?2 b-

g

with decay modes other than
alpha emission or spontaneous
figgion) except Sr-90 and
oihers noted above

aWhere surface contamination by both alpha and beta-gamma emitting nuclides exists, the
limits established for both alpha and beta-gamma emitting nuclides should apply independently.

bAs used in this table, dpm (disintegrations per minute) means the rate of emission by
radioactive material as determined by correcting the counts per minute observed by an
appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

‘Measurements of average contaminant should not be averaged over more than 1 square
meter. For objects of less surface area, the average should be derived for each such object.

“The maximum contamination level applies to an area not more than 100 cm?.

eThe amount of removable radioactive material per 100 cm? of surface area should be
determined by wiping that area with dry filter paper or soft absorbent paper, applying moderate
pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area
is determined, the pertinent levels should be reduced proportionally and the entire surface
should be wiped.

'The average and maximum radiation levels associated with surface contamination resulting
from beta-gamma emitters should not exceed 0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 cm,
respectively, measured through not more than 7 milligrams per square centimeter of total
absorber.
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3.0

2.2

t
I

2.1.9 CNS Procedure, FS-RP-002, "Portable Instrument for Field
Projects”

2.1.10 CNS Procedure, RA-OP-001, “Operating Procedure for
Brokering of Radioactive Materials”

Requlations and Licenses

2.2.1 10 CFR 20, Standards for Protection Against Radiation
222  SC Decontamination License, 287-05

223 US NRC License, 39-23004-01

224 State Regulations (as applicable)

225 US NRC Regulatory Guide 8.13, "Instruction Concerning
Prenatal Radiation Exposure”

REQUIREMENTS

3.1

3.2

3.3

34

3.5

3.6

Permanent and temporary CNS employees and sub-contractors shall be
trained in radiation safety, in accordance with References 2.1.7 prior to
beginning radiation work.

Radiological instruments in sufficient quantities to adequately perform the
monitoring required by this procedure shall be available on the job site
prior to beginning work.

A Radiological Control Supervisor (RCS) approved by the Radiation
Safety Officer (RSO) named in Reference 2.2.2 or 2.2.3, shall be
responsible for the implementation of the Radiological Control (Rad Con)
program. The RCS shall report to the RSO or designee on radiological
matters.

The RCS shall be familiar with the procedures, Federal (and State)
Regulations and Radioactive Material Licenses listed in Section 2.0 prior
to beginning a project. Copies of these documents, as well as applicable
documents from the RCS qualification (reference 2.1.7) shall be available
at the job site, as applicable.

Personnel dosimetry shall be provided, reported, and worn as specified in
References 2.1.6 and 2.1.5.

Instruments shall be set up, checked, and used as specified in Reference
2.1.9.
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4.0
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37 The RadCon program will be designed and implemented in accordance
with References 2.1.4,2.1.5, and 2.1.7.

3.8 Site specific RadCon procedures or work instructions, as required, will be
developed in accordance with References 2.1.1 and 2.1.2.

39 Records shall be maintained in the project file throughout the duration of
the project and in the permanent project file in accordance with Section
17.0.

GENERAL

This procedure presents relevant limits and protective measures applicable to
ionizing radiation and radioactivity which may be associated with CNS operations
at temporary job sites.

These procedures and limits may not apply to CNS operations at licensed
facilities that have procedures and limits meeting the intent of this document and
applicable regulatory requirements.

This procedure also provides guidelines to assure that satisfactory control is
exercised over personnel radiation exposure and radioactive contamination to
ensure maximum safety to occupational workers and members of the general
public.

41 Related Instructions

This procedure has been developed to provide guidance for compliance
with CNS radiation and exposure control policies and procedures. These
policies and procedures are stated in References 2.1.4, 2.1.5 and 2.1.6.

4.2 Summary of Radiological Control Procedures

Radiological controls are required by CNS in areas where radioactive
materials are handled or stored, in areas traversed by potentially
contaminated personne! and materials, and in other areas where
radiological work is performed. The radiological controls requirements of
this manual in-clued: (1) control of external radiation exposure of
personnel by means of personnel monitoring, area monitoring, installed
shielding, and planning and execution of radiological work; (2) control of
internal radiation exp.-sure of personnel by monitoring for contamination
in air and on surfaces, through use of anticontamination clothing and
respiratory protective equip-met, and through control of contaminated
areas; (3) control of radioactive wastes by means of specified procedures
(4) decontamination; and (5) instructions for receiving, transferring,
storing, shipping, and accounting for radioactive materials.
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The instructions in subsequent sections are those required to assure
radiological safety under most situations. In unusual situations, personnel
are expected to perform additional measurements and take other
additional precautions as deemed necessary to provide adequate ‘
protection.

Summary of Responsibilities

The Chem-Nuclear Notice to Personnel, Radiological Control Standards,
and S.C. DHEC Notice to Employees (Appendix A), shall be
conspicuously posted in a sufficient number of places to permit
employees working in or frequenting radiation areas or radiological control
areas to have access to a copy on the way to or from their place of work
(Reference 2.2.1).

Radioloaical Control Inspections

During the performance of any field project which is expected to last more
than 3 months, and for which CNS has the responsibility for maintaining
radiological controls, the RSO or designee may perform an inspection of |
the radiation control program. The inspection shall include:

1. A review of dosimetry records of CNS personnel and CNS
subcontractor personnel as applicable.
2. A review of training records of CNS personnel and CNS

subcontractor personnel as applicable.

A review of the radiation control log.

An inspection of the facility.

A review of compliance with the radiation protection program.
A review of the operating license requirements.

Review at project completion; records and final report.

NoO O AW

Radiological Control Training Reguirements

The appropriate degree of training for each individual (CNS and
subcontractor) necessary for the project shall be determined by the RSO |
and RCS in accordance with Reference 2.1.7.
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451

452

453

454

Records

Personnel training records shall be maintained in the on site
project file throughout the duration of the project.

Certification of Training

Certification of radiological control training for all personnel shall
be accomplished biennially to requalify as a Radiation Worker,
Radiological Control/Senior Radiological Control Technician or
Radiological Contro! Supervisor in accordance with Reference
2.1.7.

Implementation

The RCS shall ensure that the training requirements of this
Section are implemented. Personnel designated to verify
practical abilities, conduct classroom and practical training, and
conduct oral examinations shall be designated in accordance
with reference 2.1.7.

Instruction on Radiation Exposure to the Unborn Child

The requirements of this Section apply whenever female
personnel may receive occupational radiation exposure. Prior to
being issued dosimetry equipment, all personnel authorized to
receive occupational radiation exposure shall be given specific
instruction about prenatal exposure risks to the developing
embryo and fetus. This instruction shall include both verbal and
written applicable information in the appendix to .S. Nuclear
Regulatory Commission Regulatory Guide 8.13, "Instruction
Concerning Prenatal Radiation Exposure,' (Reference 2.2.5).
Instruction concerning prenatal exposure to the unborn child
shall be given during initial and reverification training. All
personnel receiving instruction in accordance with this
paragraph shall sign the statement found in Appendix B prior to
being issued dosimetry equipment. The signed statements shall
be kept with the training records.

Radiological Incident Reports

The procedure for incident reporting is CNS Procedure CN-AD-005 "First
Notification Procedure" {Reference 2.1.3).

Where applicable, site specific procedures may be developed to meet
further requirements specific to a field project.
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5.0

RADIATION EXPOSURE LIMITS

Exposure limits are established to control personnel exposure to ionizing
radiation. Federal and State Regulations outline the maximum exposures that a
person may receive. These radiation protection regulations stress maintaining
personnel exposures As Low As Reasonably Achievable (ALARA).

5.1

52

5.3

CNS Exposure Limits

511 CNS has established administrative exposure limits which
maintain exposure below the Federal and State limits. General
control procedures and exposure limits for personnel working on
CNS projects are found in Reference 2.1.5. During a field
project, a current copy of Reference 2.1.5 shall be available.

51.2 Visitors shall not be allowed to receive exposures in excess of
10 mrem per visit.

Radiation Exposure Limits for the Unborn Child

During the entire gestation period, the maximum permissible dose
equivalent to the fetus from occupational exposure of the expectant
mother shall not exceed 0.4 rem TEDE.

It is CNS policy that exposure of the unborn chiid to ionizing radiation from
CNS operations be kept to the lowest practicable level.

Training shall include information on the radiation-related biological risks
to the embryo and fetus from radiation in accordance with Reference
2.25.

Radiation Exposure to the Public

CNS personnel shall ensure that as a result of CNS operations:

5.3.1 No member of the public shall receive a whole body dose in one
year exceeding 0.10 rem, and

532 Radiation levels in unrestricted areas shall not occur that could
cause an individual continuously present in the area to receive 2
mrem in one hour.

5.3.3 CNS is committed to the ALARA principle and will maintain all
doses to the environment and the public ALARA.
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CNS shall not release radioactive material outside the controlled area in
excess of limits established in Section 10.0 or any applicable regulatory
guidance.

6.0 PERSONNEL MONITORING FOR RADIATION EXPOSURE

6.1

6.2

CNS Dosimetry Program

The monitoring of personnel radiation exposure for all CNS activities is
centrally controlled by the CNS Exposure Records Technician at Barnwell,
South Carolina. References 2.1.6, 2.1.8, and 2.1.5 provide the procedure
for the issue, processing, and recording of personnel radiation exposures
of all personnel working on projects.

Personnel dosimetry requirements for each project (in addition to those
defined in this Section) shall be determined and approved by the RSO or
designee.

Individuals shall not enter a restricted area without the appropriate
personnel dosimeter, specified by the RCS. Individuals other than visitors
or contract workers, shall not be issued dosimeters uniess a record of the
individual's prior quarterly exposure is in hand.

in this procedure, "TLD" means a Thermoluminescent dosimeter, and
"SRD" means a self-reading dosimeter.

Personnel Monitoring

6.2.1 TLD's shall be worn on the area of the body expected to receive
the highest radiation dose; under most circumstances this will be
on the frontal area of the chest or waist. When the location of
the body which will receive the maximum dose is not certain, for
instance, trunk of the body or head, additional TLD's shall be
worn; radiological control personnel shall specify the location of
these additional TLD'S. When exposure to extremities (hands
and forearms below the elbow, feet and legs below the knees) is
expected, or has the potential to exceed 25 percent of the
administrative limits of Section 5.1, additional TLD's and pocket
dosimeters shall be worn on the exposed extremity or forearm.
When additional TLD's are worn, results of TLD processing for
all TLD's shall be included in individual personnel exposure
records. Care shall be taken to ensure separate recording of
exposures for extremities or forearms and for the whole body
radiation exposure.

6.2.2 In situations where beta radiation is significant the lens of the
eye shall receive special consideration. Personne! shall be
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6.3

.‘

shielded from the beta radiation using masks or eye protection,
and/or anticontamination ciothing. If the beta radiation cannot
be shielded, methods for controlling beta radiation exposure
shall be evaluated and implemented to control exposures to
established limits for skin exposures.

6.2.3 Certain radioactive isotopes given to personnel for medical
diagnostic purposes can result in measurabie radiation levels for
some period after receiving the treatment. The dose received
from this treatment is exempt from regulation. Badged
employees shall notify the RCS if they have received such
treatment. In such a situation, the person shall be restricted
from wearing TLDs until the medical isotope is eliminated from
the body to the extent that it will not affect TLD measurements.
The only purpose of restricting this individual from wearing a
TLD is to avoid including radiation exposure from the medical
isotope to that received from CNS operations. Such personnel
shall also be restricted from entering areas requiring monitoring
for radiation until the medical isotope is eliminated from the body
to the extent that it will not affect personnel monitoring. In such
situations, the RCS shall contact the RSO or designee for
guidance concerning personnel monitoring requirements. These
monitoring requirements may include bioassays, whole body
counting, internal exposure tracking, etc.

6.2.4 Lost TLDs or SRDs shall be reported as specified in Reference
215and 2.1.6.

6.2.5 Personnel dosimetry data for an individual shall be made
available to authorized requestors and to the individual upon
written request. This information will be readily available on a
project to enable the individual to keep track of their own
exposure.

Self-Reading Dosimeters (SRDs)

6.3.1 Requirements

SRDs shall be worn to monitor radiation exposure accumulated
between readouts of TLD's. SRD's shall be worn in accordance
with the applicable Radiation Work Permit (RWP). The following
personnel shall be monitored with a SRD:

6.3.1.1 All personnel entering a high radiation area or in
radiation areas where they could receive a dose in
excess of fifteen (15) mrem in one day shall be
monitored by a SRD worn at the same location on
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6.3.2

6.3.3

6.3.1.2

6.3.1.3

1
r

the body as the TLD. The above does not
preclude the use of SRDs for other exposure
monitoring.

An individual reaching 80% of the appropriate
administrative limit of Reference 2.1.5 shall be
placed on an Alert List and shall wear a SRD. The
RCS shall closely monitor the exposure of
individuals on the alert list to prevent administrative
limits from being exceeded.

Additional SRDs are required if the location of the
maximum dose on the body is not certain. This is
discussed in paragraph 6.2.1 above for TLDs.

SRD Records

In addition to the requirements of the Alert System in paragraph
6.3.1.2 above, the RCS shall maintain a log of all SRD resuits
between routine TLD readouts. Before the pocket dosimeter is
re-zeroed, the measured radiation exposure is recorded. The
individual's monthly, quarterly and/or yearly exposure totals are
determined. The individual is thereby prevented from
inadvertently exceeding the control levels.

Reading SRDs

6.3.3.1

6.3.3.2

6.3.3.3

SRDs, whether low or high range types, shall be
read by the wearer prior to entering radiation or
high radiation areas and periodically thereafter to
control their own radiation exposure while in these
areas.

To prevent an off-scale reading, dosimeters shall
be read, recharged, and doses recorded whenever
the reading exceeds three-fourths of full scale.

When a pocket dosimeter reading is off-scale or a
dosimeter is lost under conditions such that a high
exposure is possible, the person's TLD shall be
processed immediately and the person removed
from Radiological areas until their exposure has
been determined. The RCS shall notify the
Exposure Records Technician (ERT)for
appropriate dosimeter processing and reporting.
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6.4

6.5

6.6

b ]

6.3.4 SRD Testing Requirements

SRDs in use shall be tested at least every six months to ensure
accuracy. f dosimetry performance is suspected to be
unacceptable due to excessive drift or fails in use, the RCS shall
initiate action to correct the problem.

Exposure Records

The RCS shall keep records of personnel exposure and shall forward
those records and data as required by References 2.1.6 and 2.1.5 to the
Exposure Records Technician.

Visitors/Contract Workers

6.5.1 A record of visitor and contract worker exposures shall be
maintained in the on site project exposure files using the form in
Appendix C and in accordance with Section 17.0. Report of
exposure shall be provided to the individual upon written
request.

6.5.2 The radiation standards of Section 5.0 shall be shown or
explained to the visitor/contract worker.

Internal Exposure Monitoring

The site specific internal monitoring requirements shall be determined by
the RSO or designee.

6.6.1 Requirements

6.6.1.1 Internal monitoring shall be performed when
personnel are or may be exposed to airborne
contamination exceeding 0.3 DAC or have the
potential for intakes greater than 0.1 AL, Table | of
10 CFR 20 (Reference 2.2.1). This requirement is
in addition to the internal dosimetry program of
Reference 2.1.6, 2.1.8, and 2.1.5.

6.6.1.2 Additionally, suspected intakes of radioactive
materials, such as may occur when there is
significant external contamination, shall be
investigated by internal monitoring.

6.6.1.3 The RCS shall contact the RSO (or designee) for

direction if the need for internal monitoring is
uncertain.
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6.6.2 Methods

The selection of internal monitoring technique shall be made by

the RSO. |

6.6.2.1 Bioassay - An estimate of the amount of internal
contamination can be calculated by measuring the
radioactivity in collections of urine, blood, breath,
or feces and relating the excretion rate to body
burden by the use of biological models.

6.6.2.2 Whole body counting - An estimate of the amounts

of internal contamination by gamma emitting
nuclides is obtained by counting the gamma rays
emitted from the body and analyzing the
pulseheight spectrum. This technique can also be
used to measure the bremsstrahlung from
energetic beta emitters.

6.6.3 Procedures

Procedures for the collection of bioassay samples shall be
specified by the RSO or an approved vendor who has ]
contracted to perform the analysis. Sample analysis shall be
performed by the Barnwell Dosimetry Laboratory or by an
approved vendor. Whole body counting shall be performed at

the Barnwell Dosimetry Laboratory or by an approved vendor.

6.6.4 Reports

All reports of internal contamination monitoring shall be

maintained in the on site project file throughout the duration of

the project and permanent project file in accordance with Section
17.0. Copies of these reports shall be forwarded to the RSO for |
evaluation, and as required by References 2.1.3, 2.1.6 and

2.1.5.

7.0 GUIDELINES FOR CONTROLLING RADIATION EXPOSURE

7.1 Minimizing Radiation Exposure

CNS activities shall maintain personnel radiation exposure ALARA. A
continuing effort is required to meet this goal by developing and
implementing improvements to work procedures and work performance.
Procedures for managing the ALARA Policy is found in CNS Procedure
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CN-AD-019, "Chem-Nuclear Systems (CNS) ALARA Policy," (Reference
2.1.4). The following are requirements to assist in meeting this goal:

7.11 Work shall only be performed in a Radiologically controlied area .
under the direction of an approved procedure, approved work
instruction, or a RWP.

712 Individual work procedures shall specify applicable actions (e.g.,
mockup training or removal of equipment from high radiation
areas) to be used to minimize radiation exposure while working.

7.1.3 Supervisory personnel and radiological control personnel shall
ensure that personnel are not waiting unnecessarily in radiation
areas.

7.1.4 Before entering controlled areas, a worker shall receive specific
job training and/or briefings necessary to enabie him to perform
his work with minimum radiation exposure. Exampies include
mockup training in shops for specific jobs or periodic briefings by
supervisory personnel for routine work.

7.1.5 Radiation levels in high radiation areas and very high radiation
areas shall be identified by the use of signs which clearly show
the areas with the high and low radiation levels. .

716 CNS maintains records of the cumulative radiation exposure
involved in performing work as necessary to improve methods to
minimize personnel radiation exposure in future work.

Procedures and Work Instructions

7.2.1 Major work in a Radiologically controlled area shall be performed
under the guidance of a task specific procedure or work
instruction written and approved in accordance with Reference
2.1.2. Determination of the need for a specific approved
procedures or work instructions shall be made by the RSO or
designee.

7.2.2 Procedures or work instructions may describe the task, radio-
logical conditions, radiological controls, and shall be approved
per Reference 2.1.2.

723 A documented pre-job briefing shall be held prior to beginning
work performed under a procedure or work instruction to ensure
all personnel understand the task, radiological conditions, and
radiological controls. .
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Radiation Work Permit (RWP)

The Radiation Work Permit (RWP) shall be used to delineate conditions
and protective measures to prevent inadvertent exposure of personnel to
radiation or radioactive contamination. The radiological conditions
associated with the work to be performed shall be recorded on the RWP.
Also specified are the protective measures required by personnel entering
the designated area. The following requirements are established to assist
in the proper use of the Radiological Work Permit in accordance with
Reference 2.1.5.

7.31 Reguirements

The RWP shall be obtained for work operations not specifically
covered by an approved procedure or work instruction that are
performed in an area where any of the following conditions exist
or could be produced:

7.3.1.1 Airborne radioactivity resuiting in greater than 2
DAC-hours daily intake.

7.3.1.2 Surface contamination in excess of the amount
specified for clean areas.

7.31.3 Radiation levels that would require posting of the
area, as specified in Section 8.4

7314 Whenever the need for an RWP is in question,
such as when soil is to be excavated adjacentto a
Radiologically controlled facility, the RCS shall be
contacted to determine if potential radiological
problems may be encountered. The RCS will then
determine if an RWP is required.

7.3.2 Signs indicating the need for the RWP should be conspicuously
posted at the entrances to areas were the RWP is required.

7.3.3 It is the responsibility of supervisors proposing to conduct work
activities within posted radiation/contamination areas to initiate
the issuing of RWP’s. Generally, the initiator will be the
supervisor in charge of proposed activities.

7.34 The RCS shali complete the RWP after discussion of proposed

work activities with the supervisor and performance of
appropriate surveys.

FS-RP-001 REV. 6 PAGE 17



7.4

7.3.5

7.36

7.3.7

7.3.8

7.3.9

7.3.10

7.3.11

4 L]

Prior to beginning work, the RCS or designee shall hold a pre-
job conference with the supervisor and all personnel working
under the RWP. Items discussed shall include: work scope,
dosimetry and protective clothing requirements, survey results,
stay time limits, and emergency actions. The workers shall sign
the RWP signature form to indicate an understanding of the
requirements. Workers added to the RWP after initiation of work
shall be briefed by the RCS prior to starting work and shall sign
the RWP signature form.

During operations under valid RWP's, if radiological conditions
change, the scope of work is changed or expected to change,
another RWP will be required and a pre-job conference will be
held.

The RCS shall determine the degree of monitoring required for a
specific operation. This determination should be based on the
potential for radiological problems and the experience of the
personnel conducting the operation.

An RWP shall terminate seven calendar days following its
initiation. If the work is to be continued, a new RWP shall be
initiated. Long term RWP's may be used in specific situations
with the written approval of the RSO or designee.

The total whole body dose received by each individual, as
indicated by SRD, shall be recorded on the RWP signature form.

The RCS (or designee) shall maintain an indexed project RWP
log. The RWP log index shall include: RWP no., date of
issuance, date of termination and reason for RWP (work scope).

The RCS (or designee) shall ensure that all RWP's are
terminated within the time allotted by paragraph 7.3.8 above,
and shall maintain copies of all terminated RWP's in the on site
project file throughout the duration of the project and in
accordance with Section 17.0.

Access Control Point

An access control point is a location on the perimeter of a radiologically
controlled area or surrounding area through which all entries and exits are
made and where precautions are taken to prevent the spread of
radioactive contamination to adjacent uncontaminated areas. The
dimensions and material requirements depend on the type of work to be
performed, the number of personnel involved, and the location of the
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work. Reference 2.1.5 and the following items outline the basic
considerations for establishing an access control point.

7.4 Determine the extent of the area to be isolated and the location
where entry and exit will be controlled.

742 Plan for physical boundaries to prevent inadvertent or
unauthorized access to the contaminated area. Boundaries shall
be conspicuously marked and posted. Existing wails and
equipment may effectively be used as boundaries.

743 Cover the floor of the contamination control point using paper or
plastic sheet or other material provided for this purpose. The
intent is to provide an easily removable walking surface within
the contamination control point to prevent tracking of
contamination from the area. Maintain a supply of the material
to replace floor covering as necessary.

744 Provide a "step-off pad" at the exit from the contamination
control point. This is to be used when removing clothing during
exit from the area.

745 Provide easily accessible receptacles for radioactive waste and
contaminated clothing, respirators, and equipment at the
contamination control point. A supply of plastic bags shall be
available as necessary for receiving contaminated equipment
and tools. Radiation tags or labels shall be available to identify
contaminated items being removed from the area.

746 Provide radiation detection instruments for monitoring personnel
and equipment. Frisking should be performed in a low radiation
background and where the audible response of the frisker can
be heard.

747 Provide means of recording stay times, as may be required, at
the entrance of the areas for personnel. It may be necessary to
provide a record of previous radiation exposure received by
personnel entering a radiation area so that maximum allowable
time in the radiation area can be determined.

748 At the entrance to the access control point, information shall be
posted concerning radiation and contamination conditions,
precautions for entry, precautions for exit, step-off points,
clothing and waste receptacles, and personnel survey. A copy
of the applicable RWP shall be posted at the access control
point.
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7.5

7.4.9

7.4.10

7.4.11

7.4.12

¥ *

The control point may be maintained by radiological control
personnel if deemed necessary by the RCS to ensure that
personnel and equipment are adequately surveyed prior to
leaving the area and that all logging requirements of Reference
2.1.5 are met.

In some instances where high level contamination exists, it may
be necessary to wear two sets of anticontamination ciothing.
The outer garments should be removed at a designated location
close to the contaminated work to minimize tracking of
contamination to the access control point.

Adequately trained personnel may be permitted to assist in
frisking other personnel and themselves.

Contaminated individuals shall be processed in accordance with
Section 14.4

Temporary Shielding

Since incorrect installation, unauthorized movement, or removal of
temporary shielding can result in large changes in work area radiation
levels, control of temporary shielding is essential.

7.9.1

7.5.2

7.53

7.5.4

Temporary shielding installation and removal should be con-
trolled by written instructions. These instructions shall specify
locations and amounts of temporary shielding.

After installation, temporary shielding shall be inspected to
ensure it is properly located.

Periodic radiation surveys conducted in accordance with Section
8.3 shall be reviewed to ensure that shielding maintains its
effectiveness in reducing radiation dose rates. In reviewing
these surveys, particular attention shall be paid to components
which had radiation levels greater than 1 R/hr prior to shielding,
since personnel could receive high radiation exposure in a short
time if the shielding has lost its effectiveness.

Lead shielding shall not be used in radioactively contaminated

areas or in association with radioactively contaminated materials
without prior approval of the CNS Project Manager or designee.

FS-RP-001 REV. 6 PAGE 20




8.0 RADIATION SURVEY AND POSTING REQUIREMENTS

8.1

8.2

Calibration and Maintenance of Radiation Detection Instruments

This section provides the minimum calibration and maintenance
requirements for radiation detection instruments. Only instruments with a
current calibration label shall be used for conducting surveys. Instruments
suspected of providing incorrect measurements shall be removed from
service and tagged pending a satisfactory response check. The RCS
shall be notified of suspect instruments.

The requirements for instrument set up and checks are found in
Reference 2.1.9. When this procedure is used, a current copy of
Reference 2.1.9 will be available.

Only personnel trained in the use of portable radiation monitoring
equipment should be allowed to use this equipment.

Radioactive Source Handling

The following safety precautions should be observed by personnel
working in a radiological controlled area using radiation detection
equipment.

8.2.1

8.2.2

8.2.3

8.2.4

Damage to or loss of a radioactive source may result in the
spreading, inhaling, or ingesting of contamination. If a source is
lost notify the RCS. Immediate steps should be taken to recover
the source and minimize radiation exposure to or contamination
of personnel as a result of the lost source.

To prevent sources from being lost, all sources shall be held
under signature custody. These procedures are in addition to
and do not supersede the accountability requirements for
sources controlled under Nuclear Regulatory Commission of
Agreement State Licenses.

Except for sources which are permanently attached to detection
instruments (e.g., check sources), check sources which are not
in use shall be kept in a locked cabinet. The number of keys to
the cabinet and the number of personnel having access to the
keys should be kept at a minimum.

All sources being sent to field projects shall be sent by ground

carriers or cargo aircraft and not carried on airlines with other
baggage.
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8.3

Radiation Surveys

Radiation surveys are performed as necessary to ensure personnel do not
exceed radiation exposure limits and to meet requirements for posting
radiation areas. These surveys are performed to determine whether
abnormal radiation levels exist and to determine the extent and magnitude
of radiation levels. The surveys in this section shall be the minimum
performed. Surveys are to be performed and documented as stated in this
section.

8.3.1 Radiation surveys shall be performed whenever operations are
performed that might be expected to change existing radiation
levels. Examples of such operations include movement or
removal of shielding, radioactive waste processing, and
relocation of radioactive materials.

8.3.2 Temporary boundaries (e.g., rope boundaries) of radiation areas
shall be surveyed daily to ensure radiation areas do not extend
beyond posted boundaries.

8.3.3 Gamma surveys shall be performed at least weekly in occupied
posted radiation areas and in radioactive material short-term
storage areas. Long-term storage areas should be surveyed at
least monthly.

8.3.4 When highly radioactive equipment (i.e., contact radiation level
greater than 100 mrem/hr) is moved, gamma surveys should be
performed in spaces surrounding work areas (including the
spaces above and below them if applicable) where personnel
are likely to be exposed to radiation.

8.35 Potentially contaminated ducts, piping, and hoses outside
radiological controlled areas shall be surveyed at least monthly
for gamma radiation when in use or at least annually when not in
use (e.g., deactivated systems).

836 Beta-gamma surveys of ventilation filters shall be performed
whenever work is performed on these filters.

8.3.7 Other surveys should be performed as necessary to control
personnel exposure to gamma, beta, and alpha radiation. Such
surveys should include: (1) a gamma survey during initial entry
into a tank containing potentially radioactive piping; (2) gamma
surveys in spaces where significant radiation leveis might exist
from an adjacent operating facility; (3) beta as well as gamma
measurements when personnel might come in contact with
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8.4

8.3.8

8.3.9

surfaces exposed to beta-emitting contamination (use of
open-window G-M detectors is acceptable).

Surveys shall be conducted when performing operations which
could result in personne! being exposed to small intense beams
of radiation. These operations include working with spent fuel
handling containers, when removing shielding, or when opening
shipping/storage containers of radioactive equipment. When
surveying areas or equipment where intense small beams of
radiation could be present, the instrument should be used with
an audible response (e.g., earphones). An audible response is
necessary since the visible meter response is usuaily
considerably slower. The probe should be moved slowly enough
so that the instrument has a chance to give an audible increase
for a large radiation level increase. If an audible increase is
noted, the probe shouid be moved to the location producing
maximum response and the meter read. If general dose rates
are high such that a change in audible response is not
detectable, slower surveys should be performed so that beams
will be detectable by observing the meter. The probe is moved
at a speed which is determined by considering the size of the
probe, the instrument response time, the possible intensity of the
beam, and the general dose rates in the area. Particular
attention shall be given to thoroughly scanning suspected areas
such as portable shield sections and areas which are or are
likely to be occupied. For equipment with complex shield
design, surveyors and workers should be briefed on the
equipment design so that areas most likely to have small beams
can be given special attention.

Gamma radiation surveys shall be performed monthly on a
revolving basis in the areas of the work site where radioactive
materials are not stored or handled. The survey should consist
of a scan of accessible areas and lockers with either a G-M dose
rate meter or a portable gamma scintiliation survey meter (if
available).

Control of Radiation Areas

Specified below are requirements for the posting of areas where radiation
or the potential for radiation may exist.

8.4.1

Restricted Area

Any area accessible to personnel in which there exists radiation
at such levels that a major portion of the body could receive in
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any one hour a dose in excess of 2 mrem shall be posted as a
restricted area.

842 Radiation Area

Any area accessible to personnel in which there exists radiation
at such levels that a major portion of the body could receive in
any one hour a dose in excess of 5 mrem shall be posted as a
radiation area. To mark such areas, signs shall be
conspicuously posted; signs shall contain the conventional
magenta three-bladed symbol on yellow background and the
words "CAUTION RADIATION AREA"; signs are permitted to
state the general area radiation level. In addition, "DOSIMETRY
BADGE REQUIRED" shall be posted. No loitering is allowed in
these areas.

843 Radioactive Materials Area

Entrances to areas where radiocactive materials are handled or
stored shall be posted with signs having the conventional

magenta three-bladed symbol on yellow background and the
words "CAUTION: RADIOACTIVE MATERIAL." This posting is
in addition to posting required for control of radiation area, high
radiation areas, and radiologically controlled areas.

8.4.4 High Radiation Areas

Accessible areas with radiation levels in excess of 100 mrem per
hour at 30 cm from the radiation source shall be designated as
high radiation areas. Such areas shall be posted and locked or
guarded. Positive control shall be established for each individual
entry into a high radiation area and shall be established in such
a way that no individual is prevented from leaving the high
radiation area. Prior to locking an unoccupied high radiation
area, the area shall be inspected to ensure that no personnel
remain inside. No loitering or entry by unauthorized personnel
shall be allowed in these spaces. High radiation areas shall be
conspicuously posted at all entrances into the area. Signs shall
contain the conventional magenta three-bladed symbol on
yellow background and the words "CAUTION: HIGH

RADIATION AREA". In addition, "CONTACT RCS PRIOR TO
ENTRY" shall be posted. Instances in which high radiation
areas are not controlled in accordance with the requirements of
this paragraph (e.g., locking personnel in a high radiation area or
failure to lock or guard a high radiation area), shall be reported
to the RSO or designee . |
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845 Very High Radiation Area

Any area, accessible to individuals, in which radiation levels
could resuit in an individual receiving an absorbed dose in
excess of 500 rads in 1 hour at 1 meter from a radiation source
or from any surface that the radiation penetrates. No loitering or
entry by unauthorized personnel shall be allowed in these
spaces. Very high radiation areas shall be conspicuously posted
at all entrances into the area. Signs shall contain the
conventional magenta three-bladed symbol on yellow
background and the words "DANGER: VERY HIGH RADIATION
AREA". In addition, "CONTACT RCS PRIOR TO ENTRY" shall
be posted. Instances in which very high radiation areas are not
controlled in accordance with the requirements of this paragraph
shall be reported to the RSO or designee. These areas shall
also be controlled in accordance with section 8.4.4.

9.0 LIMITS AND PROCEDURES FOR CONTROLLING AIRBORNE

RADIOACTIVITY

9.1

General

The basic criterion used for control of airborne radioactivity is that internal
radiation exposure resulting from inhalation of airborne radioactivity
should be minimized. Levels of internal exposure to airborne radioactivity
are measured in units of DAC-hours (Derived Air Concentration multiplied
by hours of exposure).

Radioactivity in the form of airborne particulates, gases, or both can
become airborne through sources such as (1) radioactive system leaks,
(2) grinding or welding a contaminated component, (3) decontamination
operations, (4) disturbing surface contamination in a work area, (5)
improper use of containment enclosures, (6) inadequate vacuum cleaner
and ventilation system control, (7) inadequate application of procedures
for venting and draining radioactive systems or components, (8) damage
or defect in radioactive instrumentation calibration and check sources, and
(9) radon from radium sources and from trace amounts of natural radium
impurities in construction materials.

The RCS or designee will provide the continuous or periodic sampling
required to detect and evaluate the levels of airborne radioactivity in work
areas and exhaust air systems in accordance with Section 9.0 and
References 2.1.5.
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9.2

9.3

It should be noted that this monitoring is primarily concerned with the
control of particulate airborne activity. For operations or materials which
may result in the discharge of gaseous airborne activity, contact the RSO
or designee for specific guidance.

Limits for Airborne Radioactivity

9.2.1 Investigation Levels

Any measurement which indicates the airborne radioactivity
concentration to be in excess of 30% of the applicable DAC shall
be investigated to determine the cause of the airborne
radioactivity levels. Appropriate controls shall be implemented to
maintain the airborne radioactivity levels ALARA.

922 Evaluation

If airborne radionuclide concentration in the work area exceeds
0.3 DAC, an evaluation of the need for respiratory protection
shall be performed and documented prior to beginning work.
The DAC are found in 10 CFR 20 Appendix B Table 1, air

concentration limits (Reference 2.2.1). Site specific limits for
occupational exposure to airborne radioactivity will be
determined by the RSO. Planned exposures greater than 12
DAC-hrs per week should be avoided.

CNS operations should be controlled so that personne! are not
exposed to airborne radioactivity levels that would require use of
respiratory protection equipment.

Procedure for Controlling Personnel Exposure to Airborne Radioactivity

Personnel exposure to airborne radioactivity is controlled using
contamination containments and respiratory equipment as required below
and in accordance with Reference 2.1.5. In addition, many organizations
have required use of respiratory equipment for work in areas with high
levels of surface contamination (e.g., 50,000 dpm/100 cm?) because of
the likelihood that this surface contamination could become airborne. In
some circumstances, respiratory equipment might be necessary for work
in areas where surface contamination exists at lower levels.

Requirements

9.3.1 Contamination containments shall be used to the maximum
extent practicable to prevent personnel from being exposed to
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932

9.3.3

*

airborne radioactivity above the limits of Section 9.2. These
containments are recommended during radiclogical work which
has been known to cause or is expected to cause airborne
radioactivity.

Signs shall be posted at entrances to areas where airborne
radioactivity levels exceed or have the potential to exceed 30%
of an DAC. These signs shall contain the conventional three-
bladed magenta symbol on yellow background and the words
"CAUTION: AIRBORNE RADIOACTIVITY AREA." These
requirements to wear respiratory equipment shall also be
included on a sign with the anticontamination clothing require-
ments.

When personnel not wearing respiratory equipment may be
exposed to airborne radioactivity above 0.3 DAC, a ventilation
system should be operated which will remove airborne
particulate radioactivity to a controlled ventilation system or other
system with a high efficiency particulate air (HEPA) filter. For
example, during such operations as machining contaminated
surfaces, vacuum cleaners fitted with HEPA filters or flexible
ducts connected to a filtered ventilation exhaust shall take
suction from within about one foot of the work area. Experience
has shown that some operations within

containments, such as grinding on highly contaminated
components, require exhausting the containment through a
ventilation system with an installed high efficiency filter, to
prevent high airborne radioactivity outside the containment.
Exceptions to this requirement are permitted with approval of the
RCS or designee when use of a ventilation system wili cause
spread of radioactive contamination.

9.3.31 HEPA filters defined in Section 9.9 shall be
installed in the ventilation exhaust from radioactive
work areas in which work in progress could cause
the discharge of airborne radioactivity to the
environment.

9332 HEPA filters shall be installed in the exhaust from
contamination containments to prevent personnel
from being exposed to high airborne radioactivity.

9.3.3.3 HEPA filters shall be installed in vacuum cleaners
used in radiologically controlled areas where loose
surface contamination exceeds the limits of
Section 10.2.
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0.4

9.3.4 Monitoring for airborne radioactivity shall be performed in
accordance with Section 9.5 and References 2.1.5 as
applicable.

9.3.5 Positive pressure breathing apparatus, air supply masks, or
hoods shail be worn when airborne particulate activity exceeds
50 times the DAC limit of 10 CFR 20, Appendix B, Table 1.
Personnel shall not enter areas where the airborne particulate
activity level exceeds 1000 times the limit of DAC of 10 CFR 20,
Appendix B, Table 1. This restriction applies even to personnel
wearing oxygen breathing apparatus or air supply respirators. If
personnel entry is required to these areas, containment or
fitered room ventilation shal! be used to reduce airborne
radioactivity levels to betow 1000 times the DAC of 10 CFR 20,
Appendix B, Table 1.

Respirators shall be selected such that the Protection Factor

from Reference 2.2.1 is greater than the number of DACs for the
airborne concentration in the work area.

High Airborne Radioactivity

High airborne particulate radioactivity associated with CNS operations can
result from many causes. It can be indicated by a continuous air monitor
(CAM), by a portable air sample exceeding the applicable limit of Section
9.2, or by an indication of a radioactive system leak or rupture. General
procedures for controlling personnel exposure to airborne radioactivity are
contained in Section 9.3.

The procedures in this section shall be followed for controlling high
airborne radioactivity in locations as indicated below:

Particulate Radioactivity Above the Limits of Section 9.2 in QOccupied
Areas

941 Immediate action

These actions should be performed nearly simultaneously;
however, steps 9.4.1.1 through 9.4.1.4 should be immediately
emphasized with the completion of additional steps as soon as
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possible (i.e., as soon as the number of radcon personnel,
operating conditions and time allows).

9.4.11

9412

9413

9414

9415

9.4.1.6

9417

Stop operations which might be causing high
airborne radioactivity until adequate control of
airborne radioactivity is established.

Evacuate unessential personnel from affected
areas.

Don respiratory equipment in accordance with
Section 9.8.

Secure unfiltered ventilation from the affected
spaces to other spaces. Secure unfiltered
ventilation to the environment from affected
spaces. Ventilation systems which contain high
efficiency filters in exhaust ducts need not be
secured.

Determine the extent of the airborne radioactivity
by sampling the affected area and adjacent areas
using portable air samplers.

If the high airborne radioactivity is indicated by
alarm of a CAM monitoring a ventilation exhaust or

a work area, check the recorder chart on the CAM
panel and the meter indication to determine that
the CAM alarm is not the result of circuit failure or
an electrical transient. If the recorder chart shows
circuit failure or if the meter indication is below the
alarm setting, confirm airborne radioactivity is
below the limit of Section 9.2 by taking a portable
air sample.

Measure gamma radiation at the CAM to
determine if the CAM alarm was caused by high
radiation levels external to the CAM. If radiation
levels are high, determine the source of the high
levels by conducting additional surveys and
confirm airborne radioactivity is below the limit of
Section 9.2 by taking portable air samples. Action
in the subsequent steps need not be taken if the
alarm was caused by high external gamma
radiation levels.
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942 Supplementary Action

The subsequent actions of this procedure need not be carried .
out if the airborne radioactivity is confirmed to be below the limit
of Section 9.2.

9421 Attempt to identify the radionuclide causing the
airborne radioactivity, for example, by promptly
measuring the sample for alpha radioactivity and
determining the approximate half-life or by gamma
energy analysis.

9422 In order to minimize the need for respiratory
equipment, and reduce personnel exposures to
airborne radioactivity, consideration shall be given
to ventilating the facility with additional HEPA
fitered ventilation systems. When ventilating,
avoid spreading airborne radioactivity to other
spaces. Periodically monitor radiation levels on
ventilation filters. To minimize contamination of the
ventilation system while ventilating, operate the
ventilation system in accordance with applicable
procedures using the minimum number of fans to
achieve stable conditions in the affected spaces.

9423 Perform gamma surveys of ventilation filters and
ducts and measure surface contamination in the
vicinity of the ventilation exhaust discharge point.

9424 Measure and control surface contamination in
areas affected by high airborne radioactivity.

9425 When resuming operations, take portable air
samples to verify that the cause of high airborne
radioactivity is corrected.

9426 Monitor evacuated personnel for contamination
and decon as necessary. A check of personnel
exposed to high particulate radioactivity for internal
radioactivity uptake may be required. Nasal
smears may be taken.
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943 Reports

A report of any occurrence involving high airborne radioactivity
(above the limits of Section 9.2) in areas occupied by personnel
not wearing respiratory equipment shall be made in accordance
with Reference 2.1.3. This report shall include the resuilts of
monitoring personnel for internally deposited radioactivity as

required.

9.5 Monitoring for Airborne Radioactivity

9.5.1 The system used for monitoring airborne radioactivity shall have
a Minimum Detectable Activity (MDA) not greater than 10% of
the applicable DAC unless otherwise authorized by the RSO or
designee. Refer to Reference 2.1.9 for MDA calculations. Site
specific MDA requirements will be determined by the RSO.

952 Airborne particulate surveys shall be performed with portable air
samplers as follows:

9.5.2.1

9.5.2.2

9523

9524

At least every four hours and when airborne
radioactivity is expected to be maximized (1) in
radiological areas when radioclogical work is
performed, (2) during radiological work which has
been known to cause or is expected to cause
airborne radioactivity, and (3) in occupied areas
where removable contamination exceeds 10,000
dpm/100 cm? beta or 500 dpm/100 cm? alpha.
These portable samples are not required if
continuous monitoring is performed in accordance
with paragraph 9.5.5. If the installed continuous air
particle detector for a ventilation exhaust is
inoperative and radioactive work is being
performed, portable sampling shall be performed
every four hours.

Before initially entering tanks or voids or opening
systems which contain potentially radioactive

piping.

Whenever airborne radioactivity levels greater than
0.3 DAC are suspected.

Personnel air samplers shall be used whenever
area sampling indicates levels > 10% DAC or when
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0.6

breathing zone grab samples indicate levels > 30%
DAC.

953 Records of the above airborne radioactivity surveys may be
required to serve legal purposes and therefore shall be
maintained neatly and retained in the on site project file
throughout the duration of the project and in the permanent
project file in accordance with Section 17.0. These records
should include at least the following information, as specified in
Reference 2.1.5.

1.

2.

Date and time of measurement.
Location.
Reason for measurement (e.g., 4 hr. or CAM).

Instrument and probe used (e.g., portable sample measured
with ESP-1/HP-210).

Results of most recent efficiency, MDA, and background
meas_urements.

Airborne radioactivity in pCi/ml.
Remarks.
Signature of surveyor.

Signature of persons reviewing records.

954 Portable air particulate sampling equipment shall be immediately
available to sample air during abnormal conditions. Site specific
airborne particulate surveys will be performed as identified by
the RCS and RSO and in accordance with Reference 2.1.5.

9.5.5 Continuous Air Monitors (CAMS) shall be used to continuously
monitor air particle radioactivity if low volume portable air
sampling is required but not performed. Continuous air
monitoring shall be conducted in accordance with Reference
2.1.5.

Air Sample Counting
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When handling air samples collected from areas known or suspected of
containing airborne radioactivity care should be taken to prevent the
spread of contamination and cross contamination of samples taken. If
significant radon daughter concentrations are expected, the samples shall
be counted initially and again 24 hours later to determine the actual long-
lived alpha activity.

Counting Activities

Scaler-Counters used for counting air activity shall be set up in
accordance with manufacturers instruction and Reference 2.1.9.

Determination of DAC-Hours

A DAC-hour is a quantity of radioactive material equal to the quantity of
material that would be inhaled if an individual occupied an area containing
airborne activity at a concentration of one DAC as found in Appendix B.
Table | (air) of Reference 2.2.1, for a period of one hour.

971 Before an individual enters an airborne radioactivity area, the
RCS shall determine the individual's expected daily intake, in
DAC-hours, to ensure that the limit of 2 DAC-hours is not
exceeded.

9.7.2 The airborne concentration [A]pac in DAC, shall be determined
by dividing the measured airborne concentration [A] by the
concentration which equals one DAC.

[Alpac = [A]/ DAC

973 An individual's expected daily intake (1) shall be determined by
multiplying the planned number of hours worked (t,) in an
airborne radioactivity area by the measured airborne
concentration, [Alpac-

le = [Alpac X tw

974 If (I,) might exceed two (2) and [A] cannot be reduced,
respiratory protection equipment shall be used or the working
time shall be reduced.

9.7.5 The actual intake (1,), of each individual entering a posted

airborne radioactivity area shall be recorded and reviewed by the
RCS.
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9.8

Procedure for Use of Respiratory Equipment

10 CFR 20 Appendix B lists concentration limits for continuous exposure
to airborne radioactivity for personnel occupationally exposed to radiation.
Additionally, Nuclear Regulatory Commission regulations permit upward
adjustment of these limits for exposure periods of less than 40 hours per
week. When airborne radioactivity exists above the limits of Section 9.2,
the actions of Section 9.4 limit allowed exposure durations to shorter

periods of time.

Even though it should rarely be required by regulation, CNS requires the
use of respiratory equipment as a supplementary control to keep
personnel exposures ALARA.

9.8.1 Requirements

Prior to the use of respiratory protection equipment, each
individual shall meet the requirements described below and in

Reference 2.1.5.

9.8.1.1 Prior to the use of respiratory protection equipment
each individual shall be certified by a licensed
physician as capable of wearing respiratory
protective devices.

9.8.1.2 Prior to wearing a mask, air-fed respirator, or hood
in an area where airborne radioactivity exceeds the
limit of Section 9.2, personnel shall be trained in
the use of this equipment and shail have passed a
respirator fit test as described in ANSI Z88.2,
Practices for Respiratory Protection. As part of this
training, personnel shouid demonstrate the proper
procedure for putting on and removing masks,
air-fed respirators or hoods, including leak checks
for masks and air-supplied respirators.

9.8.1.3 The RCS is responsible to ensure the above
requirements are met and documented for
personnel using respiratory equipment. A copy of
this documentation shall be maintained by the RCS

in the project file.

9814 The use, cleaning and inspection requirements for
respiratory equipment shall be in accordance with
Reference 2.1.5.
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9.9 High Efficiency Particulate Air (HEPA) Filter Requirements

. 9.91 HEPA filtered systems shall be tested prior to use following each
set up and after each filter change. Acceptance criteria is a
transmission of 0.05% or less dioctyl phthalate (DOP) particulate
per applicable DOP test procedure (Reference 2.1.3).

992 Great care shall be used in installing HEPA filters to assure the
filter material separators are in the vertical position, tight seals
are made around the edges of the filters, and that filters are not
damaged during installation. Minor damage will greatly reduce
the efficiency of these filters.

9.9.3 Used filters shall be disposed of as radioactive waste since
loose surface contamination could be present on interior pleats.

994 Instructions in manufacturers' manuals shall be followed for use
and filter change-out.

9.10 Portable Ventilation System

A portable ventilation system can be constructed by adapting a portable

. electric blower with a HEPA filter. Such a system can be used during
maintenance or a high airborne radioactivity condition to reduce airborne
radioactivity without contaminating installed ventilation systems. A
vacuum cleaner with installed HEPA filter can also be used effectively to
reduce airborne radioactivity in a space by recirculating the air in the
space through the high efficiency filter.

Such a system must be DOP tested prior to use as per Section 9.9.

9.11 Release of Airborne Radioactivity to the Environment

Releases of airborne radioactivity to the environment may require an
Environmental Protection Agency (EPA) permit. Such releases shall be
evaluated for compliance with regulatory requirements (NRC, EPA, State,
etc.) and the evaluation documented. |

The site specific requirements for environmental monitoring shall be
determined by the RSO, |

. 10.0 SURFACE CONTAMINATION LIMITS
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10.1 General

Radioactive contamination of surfaces (such as floors, equipment,
clothing and skin) may result from work operations, leaks of radioactive
fluids, or gradual precipitation of airborne radioactive contamination onto
exposed surfaces. The primary reason for limiting surface contamination
is to minimize possible ingestion or inhalation of radioactivity. In addition,
surface contamination is limited to minimize buildup of radioactivity in the
environment. In case of very high levels of surface contamination, control
of external radiation exposure from this contamination may be necessary.
Surface contamination is divided into two classes in this section: (1) loose
contamination can be removed from surfaces by dry swipes and may be |
readily dispersible, and (2) fixed contamination remains on affected
surfaces and is not further reduced by normal non-destructive
decontamination technigues.

Swipes are usually pieces of dry filter paper which are wiped over a
surface and then measured for radioactivity. Materials which have
become radioactive through exposure to neutrons are treated similarly to
those with fixed contamination when performing operations (e.g.,
machining) which may spread radioactivity.

Contamination control procedures should be considered in planning and

performance of all jobs. However, the extent of the contamination control

procedures used should be consistent with the amount of radicactivity ‘
being handled. The extent of site specific contamination control

procedures shall be established by the RCS and RSO. |

10.2 Surface Contamination Limits in Uncontrolled Areas

10.2.1 Surface contamination leveis for uncontrolled surfaces shouild be
kept as low as possible.

10.2.2 Radioactive contamination limits are dependent upon (1) the
scope of work to be performed, (2) Nuclides most likely to be
encountered, (3) Engineering and customer considerations, (4)
Applicable regulatory requirements.

10.2.3  Limits for loose and fixed contamination will be established RSO, |
usually based on release limits found in Appendix D.

10.2.4 The standard area for swipes of 100 cm? is used for regulatory

compliance. .
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10.3 Controlled Surface Contamination Areas (CSCA's)

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.3.7

Areas where surface contamination exceeds the established
limits, areas where equipment or materials are handled with
exposed parts exceeding these levels, and areas where
activities may cause contamination in excess of the limits shall
be designated Controlled Surface Contamination Areas
(CSCA's) until such areas, equipment, or materials have been
adequately covered or decontaminated to meet these limits.

Access to a CSCA shall be limited to allow only personnel in
appropriate anticontamination clothing and dosimetry to enter.
Choice of appropriate anticontamination clothing is discussed in
Section 13.1.

Open wounds shall be adequately protected from contamination
prior to a person working in a CSCA. Notify the RCS of all open
wounds prior to entering the CSCA.

Entrances to CSCAs and potentially contaminated areas shall be
posted conspicuously with signs, stating the access restrictions,
requirements for anticontamination clothing and masks, levels of
loose surface contamination and radiation dose rates. These
signs shall contain the conventional magenta three-bladed
symbol on yellow background with the words "CAUTION" or
"DANGER". If the entrance to a controllied surface
contamination area is not at a door, barriers shall be used to
mark the affected area clearly.

Smoking, eating, drinking and chewing shall not be permitted in
CSCAs, or potentially contaminated areas. This provision is
essential to minimize the possibility of transferring contamination
from the hands or other areas to the mouth. For the same
reason. hands should be kept away from the face, nose, mouth,
and ears when in controlled surface contamination areas.

Where operations such a grinding or machining are being
performed without containment on contaminated components or
equipment, the areas of the operations shall be considered
subject to the spread of loose contamination and shall be posted
as a controlled surface contamination area.

Where surveys for loose contamination have not been made, but
contamination is suspected, the area shall be posted as a
controlled surface contamination area pending the results of
contamination surveys.
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10.3.8 Levels and extent of loose surface contamination inside
controlled surface contamination areas shall be limited to control
possible airborne radioactivity, to facilitate limiting the spread of
contamination, to simplify subsequent decontamination, and to
minimize personnel radiation exposure.

10.3.9 Personnel leaving a CSCA shall (a) remove their
anticontamination clothing and (b) monitor or be monitored for
surface contamination in accordance with Reference 2.1.5.
Personnel contamination limits will be determined by the RSO.

11.0 CONTROLLING SURFACE CONTAMINATION

This part identifies some of the controls to institute efficient, detailed instructions
for regulation of radioactive contamination. The following describes procedures
applicable inside and outside radiologically controlled areas. To ensure that
personnel will have the necessary training and skills in controlling contamination,
particular attention will be given to training personnel in operations such as
working in glove bags or containments.

11.1 Ventilation

The RCS shall consider the following when using ventilation systems in a
contaminated area.

11.1.1  Ventilation should be controlled during operations involving
radioactivity to prevent spreading the radioactive contaminants
through an area or to the environment. The basic methods of
controlling contamination by ventilation are by providing clean
supply air into the contaminated work area and by providing
filtered exhaust ventilation close to the work or from a
containment enclosure erected around it. The exhaust capability
should always exceed the supply including discharges from
pneumatic tools.

11.1.2 HEPA filters (and HEPA system prefilters) are normally installed
in permanent ventilation systems servicing radiological work
areas. These filters may become contaminated so that handling
a used filter may spread contamination. Therefore, great care
should be exercised when removing used filters. Filters may
require replacement because of plugging (high differential
pressure), high radiation level (in some areas contamination
levels may cause significant personnel radiation exposure), or
lack of effectiveness in removing particulates (usually caused by
damage during or prior to installation). Filters may be
significantly contaminated even though never used for
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11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

radioactive work. Contamination has been measured in high
efficiency filters from natural radioactivity in the air. Con-
taminated used filters are normally removed into plastic bags.
Contamination in the adjacent duct shall be decontaminated
prior to the subsequent new filter installation.

A buildup of detectable levels of surface contamination can
occeur through the deposition of activity from the air without
having significant levels of airborne radioactivity. Therefore,
even though the air particle detector has never alarmed,
ventilation exhaust ducts or ventilation system ducts from
radioactive work areas should be considered potentially
contaminated. When opening these potentially contaminated
systems, they should be surveyed and decontaminated as
practical. One method of decontamination is to use a vacuum
cleaner with a HEPA filter. For similar reasons, if a portable
exhaust blower is used in a contaminated space, surface
contamination should be checked on surfaces exposed to the
filtered exhaust of this blower.

HEPA filtered air supplies are used to exhaust air from many
work areas, particularly when welding or grinding. It may be
preferable to locate the filter inside the areas to minimize the
amount of ducting which becomes contaminated. The exhaust
shall be directed so as to prevent stirring up contamination in the
area in which it is used. When removing these air supplies,
flexible ducts and filters, precautions are required to prevent
spilling contamination from them.

When HEPA filters are installed in ventilation systems for
radiological areas, labels should be prominently affixed verifying
proper installation of the filters. These labels should be located
so that they are destroyed when the filters are removed. HEPA
filtered ventilation systems shall be DOP tested in accordance
with Section 9.9.

Potentially contaminated air that has not passed through a high
efficiency filter should not be discharged to locations occupied
by personnel or where supply ventilation can return it to an
occupied area.

Consideration should be given to controlling contamination
which has been collected in ventilation equipment and systems
not normally used for radiological work including those systems
in adjacent spaces which may become contaminated in event of
a spill. Prior to work on these items, radiation measurements
should be taken, the items treated as contaminated, and
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radiological control precautions established to prevent spreading
contamination.

11.2 Enclosures for Containing Contamination

The most effective means of controlling radioactive surface contamination
is through use of enclosures around the contaminated item to keep the
radioactive material inside. Containment should be used as much as
practical when working on the surfaces of components which have been
exposed to radioactive contamination. Plastic sheet, bags, or
containment areas may be used to enclose clean material and prevent
contamination of clean items inside the enclosure. The following specific
requirements shall be followed when working or handling contaminated
equipment and materials.

11.2.1  Maximum practical use shall be made of containment enclosures
when working on contaminated systems or contaminated
equipment and material.

11.2.2 Instructions for using containment enclosures shall be readily
availabie.

11.2.3 Containment enclosures shall be inspected by the RCS or
designee prior to use to determine if they are properly
constructed and ready for use. Enclosures shall then be marked
to certify this inspection was completed. In addition, containment
enclosures shall be inspected daily when in use. Personnel
using containment enclosures shall inform radiological control
personnel of any damage to containment enclosures which
occurs during work. When a containment enclosure is damaged
or is unfit for use, the enclosure shall be conspicuously tagged
to prevent its inadvertent use by personnel unaware of the
problem. Containment enclosures shall not be removed or
altered without approval of the RCS.

12.0 MONITORING FOR SURFACE CONTAMINATION

12.1

Method for Measuring Surface Contamination

A rate meter with a thin window probe (G-M) or equivalent will detect
radioactive beta-gamma surface contamination on materials and
personnel by slowly scanning the probe held within about 1/2 inch of the
surface. An instrument and detector should be used that has a Minimum
Detectable Activity (MDA) for contamination measurements of < 90% of
the applicable limit with a goal of < 10% of the limit. If background levels
are higher than the level used in the MDA calculation, equipment or
personnel to be monitored for release shall be relocated to an area of
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lower radiation levels or the area shielded to lower background levels. A
reading of 100 cpm above background indicates contamination. Alpha-
emitting contamination is normally monitored using a sensitive scintillation
proportional detector.

Site specific surface contamination limits will be determined by the RSO. ]

When monitoring personnel, any indications above background shall be
investigated as possible contamination.

All surface contamination surveys shall be performed and documented in
accordance with Section 12.0 and Reference 2.1.5.

12.2 Methods for Taking Swipes for Loose Contamination

12.2.1 A swipe should be taken by applying moderate pressure to a
piece of dry swipe material over about one hundred square
centimeters (an area about four inches by four inches) of the
surface being monitored.

In controlled surface contamination areas and where contami-
nation is suspected, rubber gloves shall be worn when taking
swipes to limit contamination of the hands. Rubber gloves need
not be worn in uncontrolled areas for taking swipes if
contamination is not expected.

12.2.2  The radiation detection equipment shall be set up and checked
as required in Reference 2.1.9. Field surveys shall be |
performed in accordance with Reference 2.1.5.

12.2.3  When the item has less than 100 square centimeters of surface
area, the pertinent levels should be reduced proportionally and
the entire surface area should be swiped. Contamination levels
should be reported as "dpm/area"” (where area is a best
estimate).

12.2.4 Dry swipes are normally used to measure loose surface
contamination since the results are more representative of the
spread of contamination by personnel brushing past these
surfaces than if wet swipes were used. The use of wet swipes
shall be avoided.

12.3  Method for Monitoring Fixed Contamination

Fixed contamination may be measured with an appropriate rate meter and
detector for alpha and beta/gamma contamination. Since these survey
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12.4

1
4

instruments alone do not differentiate between fixed and loose
contamination, the measured fixed contamination levels are actually the
total radioactivity and may include some loose contamination. For fixed
beta-gamma contamination, levels are usually expressed in dpm per 100
cm?. When searching for fixed contamination, or when trying to find the
most highly contaminated portion of contaminated materials or areas,
earphones or audible instrument response should be used. Visual meter
indications respond slower than audible indication. When surveying to
demonstrate lack of residual contamination, a portable scaler is
recommended to reduce the MDA for the measurement. Care must be
taken that the detector used has the appropriate sensitivity (i.e., MDA) for
the isotope(s) of concern. The actual sensitive area of probes used to
perform direct measurements must be calculated to determine the actual
surface area being monitored.

Method for Monitoring Personnel Contamination

12.4.1  Personnel monitoring (frequently referred to as "frisking") shall
be performed when leaving controlled areas. Monitoring of
personnel for surface contamination should be done with an
alarming rate meter and an appropriate detector in accordance
with Reference 2.1.5. The probe should be moved slowly over
the body with the probe within about one-half inch of the body
surface, giving special attention to the face, throat, chest, back,
abdomen, and the hands and feet in order to obtain an indication
of any internal deposited radioactivity. When monitoring
personnel earphones or audible instrument response should be
used.

Frisking for alpha contamination is performed using an
appropriate rate meter and detector in a manner similar to that
described above except that light contact between the detector
and surfaces being monitored should be maintained. Alpha
friskers should have an alarm set point below the applicable
contamination limit.

12.4.2 Monitoring of personnel by taking swipes for loose surface
contamination on the skin or clothing shall not be done since
swipes may tend to imbed radioactive particles.

12.4.3  When personnel have been adequately trained in frisking
procedures, requiring personnel to frisk themselves may be
desirable.

12.4.4 |f facial contamination is detected, or it is suspected that

radioactive nuclides have been taken into the body even though
no facial contamination is evident, the individual shall be
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monitored for internal radioactivity. Measurements of the
radioactivity of nose and throat swabs may be used.

When personnel exceed the applicable contamination limits,
notify the RCS and proceed with decontamination in accordance
with Section 14.4.

12.5 Frequency of Surveys for Monitoring Surface Contamination

Site specific contamination survey requirements will be determined by the
RSO and RCS. |

12.5.1 Routine Operations

12511 Contamination surveys shall be performed at least
daily in occupied areas surrounding CSCA's and
particularly in the vicinity of exits from a CSCA.
Surveys shall be performed at least daily in
occupied CSCA's.

12.51.2 Contamination surveys shall be performed at least
weekly where appropriate in all occupied
radioactive material areas where there is frequent
handling or short-term storage of radioactive
materials. Long-term radioactive material storage
areas shall be surveyed at least monthly.

12.5.1.3 Contamination surveys shall be performed monthly

in work and storage areas outside areas where
radioactive materials are stored or worked on.

12.5.2 Source Leak Testing Requirements

Source leak testing, if required, wili be performed as directed by
the RSO or designee. |

12.5.2.1 Sealed test sources containing radioactive material
(licensable quantities) other than *H, with a haif-life
greater than thirty days and in any form other than
gas shall be tested for leakage and/or
contamination at intervals not to exceed six
months. In the absence of a certificate from a
transferor indicating that a test has been made
within six months prior to transfer, the sealed
source shall not be put into use until tested.
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12.5.3

12.5.2.2

3
*

Piated sources shall be tested for the loss of
radioactive material at least quarterly.

Additional Survey Requirements

Operations such as the following require surveys:

12.5.31

12.5.3.2

12.6.3.3

12.5.3.4

12.5.3.5

12.56.3.6

12537

12.5.3.8

Decontamination and release of equipment.

Inspection or maintenance on components and
piping which are associated with radioactive or
potentially radioactive systems.

Areas where radioactive liquid leaks have occurred
or where airborne radioactivity has exceeded the
concentrations of Section 9.2. Surveys are
required to determine the need for anti-
contamination clothing and to determine the extent
of contaminated areas.

Upon initial entry into tanks or voids containing
potentially radioactive piping and when opening
ventilation exhaust ducting from radioactive work
areas.

in addition, any normally uncontaminated system
which is suspected of radioactive contamination
shall be surveyed when opened for inspection,

maintenance or repair. Contamination control
procedures should be used until the portion of the
system being worked on is proven to be
uncontaminated. Water drained or flushed from
these systems shall be treated as radioactive and
sampled as appropriate.

Contamination surveys should be performed in
plenums downstream of HEPA filters during routine
filter replacement or at least annually, to determine
radioactivity buildup in ducts downstream of filters.

Prior to replacing filters on inlet ducts to a
radiological work area, filters should be surveyed
to determine if radioactivity is present.

Surveys for contamination fixed in paint should be
performed prior to removal of paint in potentially
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contaminated areas. These surveys should be
performed by counting paint scrapings for gross
activity.

12.6 Instructions for Controlling Radioactive Spills

12.6.1

12.6.2

Since each spill will require different detailed actions for effective
control and recovery, personnel shall be trained to take
appropriate supplementary actions depending on the location
and potential conseguences of the specific incident. For
locations where spills are most probable or would have the worst
consequences, each facility should train appropriate personnel
in controlling and recovering from radioactive spills. Equipment
for containing spills should be prepared in advance and located
in work areas.

The following steps shall be foliowed in the event of a
radioactive spill:

12.6.2.1 Immediate Actions

1. Stop the spill.

If the spill is from a system which may have
more material (either airborne particulate
radioactivity or fluids) to leak out, promptly stop
the leak if possible. If the spill is from an
overturned container, try to set it upright if all
the contents have not escaped. The amount
of time spent stopping a difficult leak should
depend upon the radiation levels involved, the

possibility of inhaling airborne radioactivity
from the spill, and the consequences of not
making a prompt closure. In some cases, a
prompt closure may not be necessary.

2. Warn other personnel.

Other personnel who may become con-
taminated by the spill or who may be able to
help control it shall be warned immediately.
Ensure radiological control personnel and area
supervisor are notified of the spill.

3. Isolate the spill
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126.2.2

126.2.3

12.6.2.4

Keep unnecessary people away from the area
affected by the spill to minimize spread of
contamination. This action may require closing
doors, roping off the area, and verbally warning
approaching personnel.

4. Minimize personnel exposure to contamination
and radiation.

Personnel in the spill area should evacuate
and contact Health Physics.

5. Secure ventilation in the spill area other than
filtered exhausts.

It may also be desirable to shut down exhaust
systems in adjacent areas to ensure that air
does not flow out of the spill area. Filtered
exhausts in the spill area should also be shut
down, if necessary, to minimize spread of high
levels of radioactive contamination. Ventilation
supplies should be shut down when exhausts
are turned off.

If the spill is minor (for example, a few milliliters of
water with low radioactivity spilled on a smooth
surface), immediately cover the spill with the most
convenient absorbent material available, such as
absorbent paper or rags to soak up the liquid.
Personnel shall be surveyed and decontaminated
as necessary.

The senior person in each area is in charge until
relieved by the RCS. The person in charge should
organize the personnel avaitable and initiate action
to control and correct the spil. It is important that
this individual makes their presence and the fact
that he is in charge known to all others at the
scene. On arrival of the RCS, the status of
corrective action taken or in progress shall be
immediately brought to his attention.

Supplementary Actions

Steps (a) and (b) below are actions to evaluate the
extent of the problem and to recover from the spill.
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The designated supervisor shall consult with
Radiological Control personnel to ensure the
performance of specific portions of the steps
below.

1. Measure radioactivity levels

Measure contamination on personnel who may
have been affected, make contamination
surveys in the area adjacent to the spill,
measure airborne radioactivity inside and
outside the spill area, and measure radiation
levels in affected areas, particularly on
ventilation filters. Monitor ventilation systems
to determine if the spill has caused them to be
contaminated. If it is suspected that
radionuclides have been taken into the body or
if facial contamination is detected, the
personnel monitoring procedures shall be
followed (see Section 12.4 and 14.4 and
Reference 2.1.5).

2. Take subsequent radiological control and

cleanup actions in accordance with appropriate
radiological procedures. The designated
supervisor shall minimize personnel radiation
exposure and generation of radicactive waste
consistent with the requirements to recover
from the spill.

12.7 Records of Contamination

12.7.1

Records of abnormal spreads of radioactive contamination
outside the radiologically controlled area shail be maintained in
the on site project file throughout the duration of the project and
in the permanent project file in accordance with Section 17.0
and be reported in accordance with Reference 2.1.3.

12.7.1.1

12.7.1.2

Any occurrence which results in loose surface
contamination greater than the applicable site
specific free release limits for uncontrolled areas
shall be reported in accordance with Reference
2.1.3.

Any spread of contamination in radiologically
controlled areas or CSCA's which result in work
being stopped for more than four hours or take
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more than four hours to clean up shall be reported
in accordance with Reference 2.1.3.

12.7.2 Records of surface contamination surveys shall be retained in .
the on site project file throughout the duration of the project and
in the permanent project file in accordance with Section 17.0.
The survey information shall be recorded on a standard form in
accordance with References 2.1.9 and 2.1.5. |

12.8 Criteria and Procedures for Releasing Previously Contaminated Facilities
and Areas for Unrestricted Use

The criteria and procedures of this section shalt be applied when releasing
previously contaminated areas or radiologically controlled facilities for
unrestricted use (e.g., use of the area is not controlled by radiological
control procedures). Typical areas and facilities include facilities used for
decontamination and repair or assembly of contaminated equipment,
radioactive waste processing facilities and systems, exhaust ventilation
systems for radioactive work areas, radioactive material storage areas,
and outside areas accidentally contaminated.

Site specific criteria and release requirements for previously contaminated
facilities or areas will be identified during the project.

12.8.1 Criteria

12.8.1.1 Criterion 1

A Decommissioning Plan will be approved by the
customer, the RSO or designee, and the |
appropriate regulatory agencies prior to beginning
work.

12.8.1.2 Criterion 2

Equipment, parts, materials, and waste which have
been exposed to radioactive contamination shall
not be released for unrestricted use until they are
surveyed and meet the requirements of the site
specific release limits.

12.8.1.3 Criterion 3

Earth (e.g., sand or soil}, ground covering (e.g.,
asphalt or porous concrete), paint (which may have
absorbed radicactive contamination), etc., shall not
be released for unrestricted use until the area is
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inspected and samples do not exceed a
concentration in pCi/gram for the radioactivity in
question using the requirements established in the
approved Decommissioning Plan.

12.8.1.4 Criterion 4

Other materials (i.e., water, vegetation, etc.) shall
not be released for disposal or unrestricted use
until they meet the requirements in the approved
Decommissioning Plan.

12.8.2 Procedures

In order to ensure compliance with the criteria above, the
foliowing procedures shall be followed as applicable:

12.8.2.1 General

Prior to initiation of final surveys, records should be
reviewed and investigations made to determine if
contamination existed in any area and was
covered over to prevent its spread, such as by wall
boarding, floor tiling, or paving. Such identified
areas should be inspected, action shall be taken to
decontaminate the area below the criteria of 12.8.1
above. Contaminated material shall be disposed
as radioactive waste.

12.8.2.2 Facilities

Where an area may be contaminated with low
levels of radioactivity covering small areas, and the
contamination is not expected to have been spread
to inaccessible areas, a highly detailed survey may
not be warranted.

As a minimum, a complete survey should be made
with particular attention to potential areas of
contamination, such as along walls at shoulder and
waist height, and over floor areas.

In other areas with a potential for higher levels of
loose contamination deposited on larger areas, it
might be expected that radioactivity could be
deposited or spread to a few inaccessible
locations. A thorough survey should be made of all
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surfaces. Selected floor tile should be removed
and selected wall joints should be opened for
survey along the heavy traffic routes and at the
previous work stations.

For highly contaminated areas, it may be
necessary to completely strip all floor coverings
and open up and expose all wall and floor crevices
and joints in order to perform a satisfactory survey.

12.8.2.3 Ventilation Ducting

An adequate survey of internal surfaces may
consist of spot checking (1) the first few feet of the
inlet and outlet ductwork, (2) a few feet upstream
and downstream of a filter (after filter removal), and
(3) in the vicinity of manhole openings. If
contamination is found, a more complete survey is
required.

12.8.2.4 Materials and Equipment

Materials and equipment such as drains, piping,
tanks and hoses which have been previously
exposed to radioactive liquids shall be removed
and discarded as radioactive waste, if no longer
useful since it is highly improbable that such
equipment can be economically decontaminated.

12825 Outside Earth or Ground Coverings

Outside earth or ground coverings should be slowly
scanned over the entire area surface with a
gamma survey meter. Representative samples
should be analyzed per the approved
Decommissioning Plan. If the contamination has
been covered by other material, it should be re-
exposed and properly surveyed.

12.8.3 Records
A record of these surveys shall be maintained in the on site

project file throughout the duration of the project and in the
permanent project file in accordance with Section 17.0.

13.0 ANTICONTAMINATION CLOTHING AND EQUIPMENT
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Anticontamination clothing (often referred to as anti-C clothing) is used to help
keep personnel from spreading radioactive contamination outside controlled
surface contamination areas and to keep the wearer's body free from
contamination. Anticontamination clothing is required when either surface
contamination or airborne radioactive contamination may exceed prescribed
limits. In the following section, the recommended type of anticontamination
clothing is described, and instructions for wearing it are given. In addition,
miscellaneous equipment used for the control of radioactive contamination is
described.

13.1 Requirements for Wearing Anticontamination Clothing

The RCS shall determine the appropriate requirements for
anticontamination clothing and shall be noted on the applicable RWP.

13.1.1  When first entering an area which may be contaminated, prior to
determining the extent and level of contamination, full
anticontamination clothing shall be worn. Full anticontamination
clothing consists of hoods, coveralls, rubber and cloth gloves,
booties and shoe covers.

13.1.2  Full anticontamination clothing shail be worn when working in
highly contaminated areas (greater than 20,000 dpm/100 cm? b-
g or 1,000 dpm/100 cm?® a). Full anticontamination clothing may
be required in areas with less contamination if personnel
contamination is probable. In addition, at points where
contamination may enter clothing should be sealed with tape.
Full anticontamination clothing is also necessary in other situa-
tions, such as when initially opening a radioactive system
without containment.

13.1.3 A face shield, waterproof apron and rubber gloves should be
worn during operations such as sampling of radioactive waste
tanks and processed water tanks.

13.1.4 When working in very highly contaminated areas (greater than
50,000 dpm/100 cm? b-g or 5,000 dpm/100 cm? a) double suits
of anticontamination clothing shall be worn. Plastic or coated
fabrics should be considered for use as the outer garment when
double anti-C's are required. Double suits limit the
contamination which may penetrate the material during work,
and they also improve the ease of controlling spread of high
levels of contamination. The outer suit is normally removed prior
to leaving the region of very high contamination and the inner
suit is normally removed at the boundary of the CSCA.
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13.2

13.1.5

13.1.6

13.1.7

13.1.8

13.1.9

1

When only the hands and arms are in contaminated areas such
as glove box, rubber gloves attached to the glove box may
substitute for the anticontamination clothing.

When working in a contaminated wet area or when
contaminated liquid is likely to spray on the clothing, the outer
clothing shall be waterproof.

In certain circumstances of low contamination levels, with RCS
or designee approval, it may suffice for personnel to wear shoe
covers, rubber gloves and lab coats (without the other
anticontamination clothing). If wearing gloves without
anticontamination coveralls, care should be taken not to transfer
contamination from the gloves to personal clothing.

It may be desirable to remove personal clothing before putting
on anticontamination clothing for comfort when working in high
temperature spaces. Removing personal clothing is not usually
required for adequate radiological control as long as the
anticontamination coveralls do not tear and the anti-
contamination clothing is taken off properly after use.

Respiratory protection should be used in conjunction with
anticontamination clothing if the concentration of airborne
radioactive particulates may exceed the limits of Section 9.2.

13.1.10 When reading a pocket dosimeter in a CSCA, provisions should

be made so that the dosimeter does not become contaminated.
Use of a transparent piastic bag has been effective for this
purpose.

Procedure for Donning Anticontamination Clothing

Anticontamination clothing shall be used in accordance with Section 13.1
and Reference 2.1.7.
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14.0 RADIOACTIVE DECONTAMINATION

Decontamination may be required for components, tools and equipment, work
areas, clothing or personnel. Each of these subjects is discussed in the following
sections. Alternatives to decontamination are also discussed in these sections.
These include, in some cases, storage for decay, disposal without
decontamination, or restricted use without complete decontamination. By the
very nature of decontamination operations, the disposal of the waste radioactivity
must be considered. Volumes of both solid and liquid wastes shall be minimized.
Unauthorized chemicals shall not be used. These may cause difficulties in
waste processing. Most radioactive contamination can be removed by normal
cleaning. Wiping with a damp rag soaked with detergent will usually provide
satisfactory decontamination.

If large variations in surface contamination levels exist on highly contaminated
surfaces, cleaning shall be from less contaminated toward more contaminated
areas to prevent radioactivity from being spread to less contaminated areas.
Cleaning solutions and cloths used in these decontamination operations shall be
disposed of as radioactive waste. During decontamination operations,
precautions shall be taken to limit the spread of contamination, such as by taking
care not to splash solutions, by properly wearing anti-contamination clothing, and
by wearing masks as necessary. Filtered ventilation may be required to
minimize the possibility of contamination being inhaled by personnel performing
the decontamination.

141 Decontamination of Tools and Equipment

In decontaminating tools and equipment, appropriate radiological control
shall be used to prevent the spread of contamination, and to control
airborne radioactivity, and radiation exposure. The following applies to
the decontamination of tools and equipment.

14.1.1 Tools and equipment which may be used again in contaminated
areas may be temporarily stored in the contaminated area orin a
contaminated tool room without decontamination if proper
radiological controls and procedures are used. |f certain tools
are to be used solely in CSCA's, these tools should be durable
and distinctively marked to indicate they are always treated as
potentially contaminated.

14.1.2 In some cases, the need for decontaminating tools may be
minimized by taping some portions, such as the handles, prior to
use and stripping off the contaminated tape after use. If tape is
used to cover parts of tools, after tape removal, the residual
adhesive shall be removed to minimize contamination that may
be picked up in future uses of the tool. Large tools are often
wrapped in plastic instead of tape. These tools need to be
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swiped or frisked at completion of decontamination to verify the
effectiveness of the treatment.

14.1.3 Heavily contaminated tools can spread surface contamination
within a controlled area. Therefore, such tools should be
partially decontaminated as may be necessary several times
throughout a work shift. Heavily contaminated tools can be
readily identified without taking swipes by measuring their
radiation level. The purpose of decontaminating these tools will
usually be to reduce their radiation levels rather than to remove
all loose surface contamination.

14.1.4 When only a few tools require decontamination, wiping with
cloths soaked in detergent is a convenient, effective procedure.
This method is also useful when only a portion of a tool is
contaminated. A disadvantage of wiping procedures is the large
amount of solid radioactive waste produced.

14.1.5 Mechanical decontamination methods, such as using abrasives
which remove some of the surface of the tool, can be useful in
special circumstances where contamination is not removed by
chemical cleaning. In such cases, control of possible airborne
radioactivity is essential.

14.1.6 In decontaminating cily or greasy tools or equipment,
consideration should be given to the fact that oil or grease may
inhibit waste processing or disposal.

14.2 Decontamination of Areas

Contaminated areas shall first be isolated and radioactivity then removed
while being careful to avoid spreading contamination. In some cases,
tape may be used to lift loose contamination from surfaces. If
contamination levels are not sufficiently reduced, use of solvents, strong
chemicals, or mechanical removal of some of the surface may be
necessary. In all cases where liquids are used in decontamination, care
shall be exercised to avoid spreading radioactivity and to minimize liquid
waste. The areas shall be surveyed prior to release to ensure surface
contamination is below the established limits. On painted or covered
surfaces, if washing will not remove the contamination, the paint or
covering shall be removed. During the process of paint removal, control
of airborne and surface contamination from dust and paint chips will be
necessary.

Contaminated areas should be decontaminated as soon as practical to
minimize spread of contamination and to facilitate removal before the
contamination is fixed on the surface. If high radiation levels from the
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contamination contribute significantly to personnel radiation exposure
during cleanup, it may be desirable to decontaminate the most heavily
contaminated area first.

14.3 Decontamination of Clothing

Anticontamination clothing shall be laundered and surveyed before reuse
to minimize the possibility of spreading radioactive contamination to the
wearer.

Site specific reuse limits for anticontamination clothing will be identified
during the project ALARA briefing.

14.4 Decontamination of Personnel

Decontamination of personnel shall be performed in accordance with this
section and Reference 2.1.5.

14.4.1 The objectives of skin decontamination are to remove as much
of the radionuclide as practicable in order to reduce the surface
dose rate and to prevent activity from entering the body. An
over-aggressive skin decontamination effort must be avoided
since it may injure the natural barriers in the skin and so
increase absorption.

14.42 An occurrence report shall be filed in accordance with Reference
2.1.3.

150 PROCEDURES FOR HANDLING RADIOACTIVE MATERIALS

This section presents procedures applicable to radiological safety considerations
for controlling radioactive material associated with CNS operations.

Strict radiological control procedures are mandatory for such material to minimize
the external and internal radiation exposure received by personnel and to
prevent the uncontrolled spread of radioactivity to areas where the public might
be affected.

15.1 Receipt of Radioactive Material

Radioactive material shall be received in accordance with the applicable
operating license.
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Radioactive material received by CNS requires special control procedures
to ensure that adequate radiological safety precautions are observed,
both in unpacking and in subsequent use of the material. Potential
radiological problems can include external exposure, surface
contamination and airborne radioactivity. Some packaging material
requires disposal as radioactive waste. In addition, special precautions
are required if damage has occurred during shipment.

15.1.1 Requirements

The following procedures shall be used for radioactive material
received at CNS work sites.

15.1.1.1 The RCS shall be familiar with the applicable
radioactive material receipt conditions of the
operating license.

15.1.1.2 When received, the radioactive material shall be
inspected. This inspection shall be performed no
later than three hours after receipt if received
during normal working hours or eighteen hours if
received after normal working hours. This
inspection shall consist of verifying radiation and
contamination levels on the outside of the package
and verifying that the package was properly
transferred. For packages which are shipped, this
inspection shall verify that the package was
shipped in accordance with US DOT, state and
federal regulations, and other federal and state
requirements for notification and permitting.

15.1.1.3 The package shall not be opened solely for survey
purposes unless directed by the RCS. If damage
to the radioactive material package has occurred,
the RCS shall report the occurrence per Reference
2.1.3.

15.1.1.4 Received packages shall be inventoried as soon
as possible. Inconsistency between the observed
contents and the contents indicated on the
shipping document shall be brought to the attention
of the shipper of the material. If the possibility
exists that radioactive material has been lost in
shipment the RCS shall report this occurrence per
References 2.1.3.
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15.1.1.5 Shipping containers and packing materials shall be
surveyed and meet the criteria of Section 10.2 prior
to release for unrestricted handling.

151.16 Following a satisfactory inventory, a receipt shall
be returned promptly to the organization
transferring or shipping the item if requested.

15.1.1.7 Records of the transfer of radioactive material and
all associated survey documentation shall be
maintained in the on site project file throughout the
duration of the project and in accordance with
Section 17.0.

15.2 Packaqging Radioactive Materials

Radioactive materials shipped for disposal or to another location shall be
appropriately packaged and treated as required by US DOT, applicable
Federal and State regulations, and applicable disposal site criteria.
Shipping shall be performed by a CNS Waste Management Technician
{Broker) in accordance with Reference 2.1.10.

Site specific radioactive material handling and packaging requirements
will be identified by the RCS.

15.3 Radioactive Material Storage

Storage of radioactive materials will be in accordance with all applicable
license requirements and should be in accordance with the following:

At a minimum, all radioactive material storage areas will be posted in
accordance with Reference 2.2.1.

15.3.1 Fire Protection Practices

Proper selection of a fire resistant storage area for radioactive
material will minimize release of radioactivity to the environment
in the event of a fire. The safety briefing shall include discussion
of fire protection. However, the foliowing additional fire
protection practices shall be considered for storage of
radioactive material to minimize the possibility of a fire and
spread of contamination in the event of a fire.
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15.3.1.1 Storage of radioactive material in fire-resistant
containers is desirable to minimize contamination
spread. In addition, containers of highly flammable
radioactive materials shall be stored in areas .
segregated from other storage to reduce the risk of
spreading a fire.

15.3.1.2 Smoking shall not be permitted in radioactive
material storage areas.

15.3.1.3 An up-to-date list of locations where radioactive
: materials are stored shall be available to personnel
who might be called to fight a fire in such areas.
This list shall also identify unusual problems which
may be present.

156.3.1.4 Periodic inspections of radioactive material storage
areas shall be made to identify fire hazards.
Deficiencies shall be promptly corrected.

15.3.1.5 Fire drills shouid be performed periodically with
both fire fighting and radiological control personnel

participating.

15.3.1.6 Combustible materiais shall be minimized inside
radioactive material storage areas and should not
be stored next to surrounding wallis.

15.3.1.7 Welding, burning, or other operations which may
cause a fire shall not be conducted inside or next
to radioactive material storage areas without prior
authorization of the RCS or his designated
representative. A fire watch with appropriate fire
extinguishing equipment and materials shall be
available during welding or burning operations.

15.3.2 Contamination Control

Storage location should be considered potentially contaminated.
Personnel in these areas, particularly if they handle
contaminated material, shall wear necessary anticontamination
clothing. Reasonable care shall be taken in packaging and
storing contaminated items to prevent the spread of
contamination and to ensure that entry to areas where such
storage is permitted does not result in the contamination of
personnel or other areas.
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15.3.3 Radiation Exposure Control

Storage of radioactive materials can result in possible personnei
radiation exposure in the storage area and surrounding areas.
For example, a component or bag of contaminated waste
measuring one rem per hour, if stored at the entrance to the
storage area would expose everyone who entered to high
radiation levels. If stored in a far corner of the area, high
radiation levels might be caused in surrounding areas. Facilities
should store radioactive materials so as to minimize the radiation
exposure of personnel entering or working in the area and of
personnel in surrounding spaces. Radiation surveys of the
storage area and of spaces immediately around the storage
area shall be performed to ensure proper posting of radiation
areas and prevent inadvertent exposure of personnel in the
storage space or surrounding spaces. When necessary,
temporary shielding should be used to reduce radiation levels.

15.3.4 OQutdoor Storage

Radioactive materials should be stored where they are protected
from adverse weather. Normally, radioactive material shouid not
be stored outdoors except during short periods. However,
protection from adverse weather should be considered in
selection of these temporary storage locations. Large items
which are designed for outdoor use, such as radioactive liquid
collection tanks, may be stored outdoors. However, mechanical
joints or capped pipes which may leak radioactive liquids shall
be wrapped with weather resistant materials.

15.3.5 Minimize Radioactive Material in Storage

In order to minimize the complexities of accounting for a large
amount of radioactive material and the possibility of losing
radioactive material, it shall be consolidated in as few areas as
practical and the amount of radioactive material in storage shall
be minimized.

15.4 Shipping Radioactive Materials

All shipments or transfers of radioactive material over public areas (i.e.,
public highways, waterways, airways, etc.) including shipments made with
private or government vehicles, must comply with US DOT, appropriate
Federa! and State, and loca! transportation regulations.
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Shipments of radioactive material shall be performed by a CNS Waste
Management Technician (Broker) in compliance with Reference 2.1.10. |

Records of radioactive material transfer shall be maintained. |

155 Actions and Reporting in Case of Loss of Radioactive Material

If radioactive material associated with CNS operations is suspected of
being lost, this section shall be followed:

15.5.1 Immediately notify the RCS and conduct a search for the lost
material. A primary purpose of this search is to ascertain that no
persons will receive inadvertent internal or external radiation
exposure from this material.

15.5.2  Notify CNS Regulatory Affairs in accordance with References
2.1.3.

16.0 ENVIRONMENTAL MONITORING

Environmental monitoring consists of measurements, sample collection and
analysis, and dose assessment to determine if radionuclides are being released

to the environment from a facility or site and, if so, what the extent and effect is

on the surrounding population. An environmental monitoring program generally
consists of measurements and sample collection at the site boundary and at off-
site locations. The types of samples and analyses are dependent on the
radionuclides at the site and the possible release mechanisms. The RSO (or |
designee) or the Vice President of Regulatory Affairs and the customer shall
specify the environmental monitoring requirements for the project.

16.1 Methods

16.1.1 An environmental monitoring program may provide for
monitoring of direct radiation, air, water, soil and vegetation.

16.1.2 Direct radiation may be monitored by TLDs placed at the site
boundary and at off-site locations.

16.1.3  Air monitoring may consist of taking samples for airborne
particulates at the site boundary and at off-site locations. The
techniques may be similar to those used to monitor occupational
airborne activity.
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16.1.4 Water monitoring may be performed by taking water samples
from surface water bodies (i.e., lakes, ponds, streams), surface
runoff and from wells both on and off-site, followed by an
analysis for radionuclide content.

16.1.5 Surface soil samples may be collected and analyzed for
radioactivity.

16.16 A comprehensive program may also include sampling of flora
and fauna.

16.2 Requirements

For those CNS projects where the potential exists for releases to the
environment, an environmental monitoring program shall be designed and
implemented. The need for an environmental monitoring program shall be
discussed with the RSO. |

If an environmental monitoring program is required, it shall be designed
and implemented with the approval of the RSO and shall include: |

Sampling Locations
Types of Samples
Sampling Frequency
Types of Analyses
Action Levels
Required Actions

16.3 Records
All records of samples collected, analyses performed, resuits and actions

taken shall be maintained in the on site project file throughout the duration
of the project and in the permanent project file in accordance with Section

17.0.

17.0 REPORTS AND RECORDS

171 The RCS shall submit a weekly written report to the RSO detailing current |
radiological conditions, personnel exposure, and job progress.

17.2  All radiological records generated shall be maintained in the on site
project file throughout the duration of the project.
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At project completion, permanent disposition of records will be
accomplished.

Following completion of the project, the RCS shall prepare a "Lessons
Learned" report describing any problems/unique situations encountered
and solutions/actions taken. This report shall be submitted to the RSO,
the Project Manager (PM), and any other individual specified by the RSO
or PM.

The RCS shall prepare the appropriate sections of the project final report
including the final survey results and personnel exposure summary.
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CHEM-NUCLEAR NOTICE TO PERSONNEL

YOUR RESPONSIBILITY

Each individual must constantly remain aware of potential radiological problems. Each of your actions
could directly affect your exposure to ionizing radiation. The following rules shall be followed by in-
dividuals to maximize radiological control and safety:

1. Obey posted, verbal and written radiological control instructions.

2. Wear TLD's and dosimeters as required by signs or if 5o instructed by radiological control
personnel.

3. Keep track of your own radiation exposure status and avoid exceeding limits.

4. In all situations, remain in as low a radiation area as practicable.

5. Do not eat, drink, chew, or smoke in areas where radioactive contamination may be present.

6. Promptly follow health physics direction to prevent contamination spread.

7. Follow all requirements for respiratory protective devices. Wear anticontamination clothing,

including respiratory protective devices, properly whenever required by signs or when instructed
to do so by radiological control personnel.

8. Remove anticontamination clothing and respiratory protective devices properly to minimize spread
of radioactive contamination.

9. Frisk yourself or be frisked with proper equipment for the detection of contamination when leaving
a contaminated area.

10. Minimize the possibility of a radioactive spill by carefully following procedures.

11. For a known or possible radioactive spill, minimize its spread and notify radiological control
personnel promptly.

12 Do not unnecessarily touch a contaminated surface or allow your clothing, tools, or other
equipment to do so.

13. As practical, place all contaminated equipment such as tools and sampling bottles on disposable
surfaces (e.g., sheet plastic) when not in use and inside pfastic bags when work is finished.

14. Follow good "housekeeping" practices to minimize the amount of material that has to be
decontaminated or disposed of as radioactive waste.

15, Report the presence of open wounds to radiological control personnel prior to work in areas where
radioactive contamination exists. If a wound occurs while in such an area, report immediately to
radiological control personnel.
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YOUR EMPLOYER'S RESPONSIBILITY

Your employer is required to:

1. Provide training, equipment, and necessary measures to maintain exposures ALARA (As Low As
Reasonably Achievable).

2. Maintain records of your occupational radiation exposure and, upon your written request, advise
you of your recorded occupational radiation exposure.

3. Notify you immediately of any radiation exposure which exceeds the quarterly or lifetime
cumulative limits.

4, Provide you, after termination of employment, upon your written request and within thirty (30) days
after the request, with a written summary of your cumulative recorded occupational radiation
exposure received during your period of employment.

5. Notify personnel of the above procedures by posting this notice conspicuously.

INSPECTIONS

Work involving radiological controls may be subject to periodic inspection by the Nuclear Regulatory
Commission, State Regulatory Agency, or any Cognizant Radiological Controls Group.

INQUIRIES

inquiries concerning radiological controls should be addressed to your supervisor. Additional inguiries
may be addressed to:

Chem-Nuclear Systems
140 Stoneridge Drive
Columbia, S.C. 28210

Attn: Corporate Health Physicist
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Form SG-RHA-20 S.C. DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL

NOTICE TO
EMPLOYEES

(12194} STANDARDS FOR
PROTECTION AGAINST RADIATION
IN SOUTH CAROLINA REGULATIONS FOR
CONTROL OF RADIATION
SOUTH CAROLINA DEPARTMENT OF
HEALTH & ENVIRONMENTAL CONTROL HAS
ESTABLISHED STANDARDS FCR YOUR
PROTECTION AGAINST RADIATION

YOUR EMPLOYER'S RESPONSIBILITY

Your employer is required to -
1. Apply these regulations to work involving sources
of radiation.

2. Post or otherwise make available to you a copy of
the South Carolina Department of Heaith &
Environmental Control regulations, licenses, and
operating procedures which apply to the work you
are engaged in, and explain their provisions to
you.

YOUR RESPONSIBILITY AS A WORKER

You should familiarize yourself with those provisions
of the South Carolina Department of Health &
Environmental Control regulations, and the operating
procedures which apply to the work you are engaged
in. You should observe their provisions for your own
protection and protection of your co-workers.

WHAT IS COVERED BY THESE REGULATIONS

1. Limits on exposure lo radiation and radioactive
material in restricted and unrestricted areas;

2. Measures to be taken after accidental exposure;
3. Personnel monitoring, surveys and equipment;

4. Caution signs, labels, and safety interlock
equipment;

5. Exposure records and reponts; and

6. Related matters.

POSTING REQUIREMENT

COPIES OF THIS NOTICE MUST BE POSTED IN A
SUFFICIENT NUMBER OF PLACES [N EVERY
ESTABLISHMENT WHERE EMPLOYEES ARE
EMPLOYED IN ACTIVITIES LICENSED OR
REGISTERED, PURSUANT TO TITLES A, B, AND
C, BY THE SOUTH CAROLINA DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL TO
PERMIT EMPLOYEES WORKING IN OR
FREQUENTING ANY PORTION OF A RESTRICTED
AREA TO OBSERVE A COPY ON THE WAY TO OF
FROM THEIR PLACE OF EMPLOYMENT.

REPORTS ON YOUR RADIATION EXPOSURE
HISTORY

1. The South Carolina Depariment of Health &
Environmental Control regutations require that
your employer give you a written report if you
receive an exposure in excess of any applicable
limit as set forth in the regulations or in the
license. The basic limits for exposure to
employees are set forth in the regulations or in
the license. The basic limits for exposure {0
employees are set forth in Sections RHA 3.5 and
RHB 3.3, and 3.4, RHC 2.2 and 2.3 of the
regulations. These sections specify limits on
exposure to radiation and exposure to
concentrations of radioactive material in air and
water.

2. If you work where personnel monitoring is required,
and if you request information on you radiation
exposures:

(a) Your employer must give you a written report,
upon termination of your employment, of
your radiation exposures, and

{b) Your empioyer must advise you annuaily of your
exposure radiation.

INSPECTIONS

All licensed or registered activities are subject to
inspection by representatives of the South Carolina
Department of Health & Environmental Control.

INQUIRIES

Inquiries dealing with the matters outlined above can
be sent to:

South Carolina Department of Health &
Environmental Control

Bureau of Solid & Hazardous Waste
Management

Division of Radioactive Wasle
Management

2600 Bull Street

Columnbia, South Carolina 29201

(803) 896-4240
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INSTRUCTION ON RADIATION EXPOSURE

TO THE UNBORN CHILD

All personnel receiving instruction in accordance with Section 4.5.4 shall sign the
following statement prior to being issued dosimetry equipment:

"The recommendation of the National Council on Radiation Protection and
Measurements to limit radiation exposure to the unborn child to the very lowest
practicable level, not to exceed 0.5 rem during the entire period of pregnancy have
been explained to me."

Signature

Typed or Printed
Name

Date
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APPENDIX C
VISITOR/CONTRACT WORKERS EXPOSURE RECORD

(1 PAGE)
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VISITOR/CONTRACT
WORKER EXPOSURE RECORD FORM

Date Name (Print) Qrganization TLD or SS# Dose
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ACCEPTABLE SURFACE CONTAMINATION LEVELS

nuclides 3 average b ¢ f maximum b d f removable b e f
U-nat, U-235, U-238, and 5,000 dpm/100 em? a 15,000 dpm/100 cmZ a 1,000 dpm/10Q cm2 a

associated decay products

Transuranics, Ra-226, Ra-228, 100 dpmi100 cm2 300 gpm/100 cm2 20 dpm/100 cm2
Th-230. Th-228, Pa-231,
Ac-227, 1-125,1-128

Th-nat, Th-232. Sr-90, 1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 ¢pm/100 cm?2
Ra-223, Ra-224, U-232,

l-126, 1-131, 1-133

Beta-gamma emitters (nuclides 5.000 dpm/100 em? b-g 15,000 dpm/{100 cm?2 b-g 1.000 dpm/100 em2 b-

g

with decay modes other than
alpha emission or spontaneous
fission) except Sr-90 and
others noted above.

awWhere surface contamination by both alpha and beta-gamma emitting nuclides exists, the
limits established for both alpha and beta-gamma emitting nuclides should apply independently.

vAs used in this table, dpm (disintegrations per minute) means the rate of emission by
radioactive material as determined by correcting the counts per minute cbserved by an
appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

‘Measurements of average contaminant should not be averaged over more than 1 square
meter. For objects of less surface area, the average should be derived for each such object.

*The maximum contamination level applies to an area not more than 100 cme.

*The amount of removable radioactive material per 100 cm? of surface area should be
determined by wiping that area with dry filter paper or soft absorbent paper, applying moderate
pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area
is determined, the pertinent levels should be reduced proportionally and the entire surface
should be wiped.

‘The average and maximum radiation levels associated with surface contamination resulting
from beta-gamma emitters should not exceed 0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 cm,
respectively, measured through not more than 7 milligrams per square centimeter of total
absorber.
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