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1.0 PURPOSE

1.1
This procedure implements the requirements of the BNL Radiological Control Manual (RCM) (Reference 8.1) Articles 211, 212, 213, 214, 215, 221, 222 and Appendix 2A.  The topics include dose limits, administrative control levels, embryo/fetus dose limits, lifetime limits, special control levels, dose limits for the public, administrative control levels for the public and emergency exposure levels.    
2.0 RESPONSIBILITIES

2.1 

 Department/Division Heads are responsible for assuring that their personnel do not exceed any of the applicable dose limits or administrative control level(s).

3.0 DEFINITIONS


3.1  

Administrative Control Level (ACL):  A numerical dose constraint established at a level below the regulatory limit; to administratively control and help reduce individual and collective radiation dose.


3.2 

Dose Limit: A numerical dose constraint established by regulatory authority in federal regulation or by contractual authority through a DOE Order or Directive.


3.3  

Lifetime ACL:  A dose control level.  The total lifetime occupational radiation dose for a BNL worker shall not exceed a level N rem where N is the age of the person in years.

3.4 Planned Special Exposure: A planned special exposure may be authorized for a radiological worker to receive doses in addition to and accounted for separately from the doses received under the limits specified in RCM Article 211 provided that each of the following conditions is satisfied:

(1) The planned special exposure is considered only in an exceptional situation when alternatives that might prevent a radiological worker from exceeding the limits in Article 211 are unavailable or impractical;

(2) The BNL Director specifically requests the planned special exposure, in writing; and joint written approval is received from the appropriate DOE Headquarters program office and the Secretarial Officer responsible for environment, safety and health matters.

3.5 Emergency Exposure:  An emergency exposure, in excess of and accounted for separately from occupational dose, received while rescuing personnel or protecting major property.

3.6 Special Control Levels:  Lower individual control levels applied to certain employees or guests.

4.0 PREREQUISITES

None

5.0 PRECAUTIONS

5.1 
Exceeding an ACL without prior authorization can lead to a PAAA enforcement action.

5.2 
Embryo/fetus dose limits are detailed in HP-SOP-019, Declaration of Pregnancy (Reference 8.2).

5.3 
Non-BNL radiation workers who have not submitted a current year dose record to the Radiological 

Control Division are restricted to an ACL of 100 mrem/yr.

5.4 
All occupational dose received during a calendar year (including dose received at other facilities), 
shall not exceed the limits in attachment 9.1.   [10CFR835.202(b)]
5.5 
Dose received from planned special exposures and emergency exposures are not included towards the 
limits in attachment 9.1.   [10CFR835.202(b)] 

6.0 PROCEDURE

6.1 
Dose Limits:  It is BNL policy that radiation dose limits for radiological workers, non-radiological 
workers, and members of the public shall not be exceeded.  Exposures due to background radiation, 
therapeutic and diagnostic medical procedures, and voluntary participation as a subject in medical 
research programs shall not be included in either personnel radiation dose records or in the 
assessment of occupational dose.  The dose limits for the following groups of individuals are found in 
Attachment 9.1:  

6.1.1  
Radiological workers;

6.1.2  
Individuals without training, whether employees, guests, students or minors;

6.1.3 Visitors and the public; and

6.1.4 Declared Pregnant Worker.

Note:  Dose limits for planned special exposures will be developed when necessary.  Emergency exposures are implemented via approved, written procedures and as per paragraph 6.6 of this procedure (Reference 8.3).  Any exposure or suspected exposure exceeding the dose limits shall be reported immediately to the Manager, Radiological Control Division.

6.2 


Administrative Control Levels (ACL): A goal of Brookhaven National Laboratory is to maintain 
personnel radiation exposure as low as reasonably achievable (ALARA) and below regulatory dose 
limits.  To accomplish this goal, numerical ACLs are established below the regulatory limits to 
administratively control and assist in the reduction of individual and collective radiation dose.  These 
control levels are multi-tiered with increasing levels of authority required for approval of higher ACLs.
6.2.1 
Each Department/Division whose prior calendar year collective dose is greater than 100 person-mrem and/or a collective extremity dose of 10 person-rem shall establish appropriately challenging ACLs on an annual basis.  Documentation of the ACLs shall be transmitted to the BNL ALARA Program Coordinator.

6.2.2 
Radiation exposures in excess of the Department/Division ACL but less than 1250 mrem 
require the prior approval of the Department Chair using the attached form or an approved 
equivalent (Attachment 9.2).  

6.2.3 
Radiation exposures to the whole body in excess of 1250 mrem/year but less than 2000 
mrem/yr shall also require the prior approval of the BNL Laboratory Director and the 
Radiological Control Division Manager using the attached form or an approved equivalent  
(Attachment 9.3).   
6.2.4 
Radiation exposures to the whole body in excess of 2000 mrem/year shall also require the 
prior approval of the appropriate DOE Secretarial Officer or designee.
6.2.5 
Extremity exposures over the Department/Division ACL require the prior approval of the 
Department Chair using the attached form or an approved equivalent (Attachment 9.4).  

6.2.6 
Department/Divisions shall notify (via a memo) the Site ALARA Coordinator if either their 
estimated collective Whole Body or Extremity Exposures are likely to be exceeded.

6.2.7 
Minors under the age of 18 shall not work in Controlled Areas or Radiological Areas without the 
written permission of a parent/guardian using the attached form (Attachment 9.5). 

6.2.8 
Radiation exposures to guests and visitors without training, or minors shall not exceed 
25mrem/year; without the prior approval of their Department Chair and the Radiological 
Control Division Manager using the attached form (Attachment 9.6).

6.3  
Administrative Control Levels for Exposures to the Public:


6.3.1.  
Radiation exposures to members of the public off-site shall not exceed 5 mrem in one year from the normal operation of any single BNL facility.

6.3.2 Radiation exposures to members of the public off-site shall not exceed 25 mrem in one year from normal operation of all BNL facilities.

6.3.3 The environmental ACL for releases of tritium in water is 10,000 pCi/L at the sewer treatment plant outfall (Reference 8.4)

Note:  Implementation of the ACLs for exposures to the public may be demonstrated through the use of monitoring systems and models such as those used to generate the annual Site Environmental Report.
6.4 Administrative Control Level for a Declared Pregnant Worker: Embryo/Fetus
6.4.1 The ACL for a declared pregnant worker (embryo/fetus) is 350 mrem/gestation period.  
6.4.2 A substantial variation in dose from month to month shall be avoided.   [10CFR835.206(b)]
6.4.3 If the dose to the declared pregnant worker has exceeded 350 mrem by the time the worker declares her pregnancy, then no additional occupational exposure is allowed.  [10CFR835.206(c)]
6.5 Lifetime Exposure Limits and Special Control Levels:
6.5.1 
A Special Control Level for annual occupational exposure shall be established for each 
monitored person with a lifetime occupational dose exceeding N rem, where N is the age of 
the person in years.  The Special Control Level shall not exceed 1 rem/yr and should allow 
the person's lifetime occupational dose to approach N rem as additional occupational 
exposure is received.

6.5.2 
 A Special Control Level may also be established for special circumstances, such as 
employees undergoing medical procedures/radiation therapy.

6.5.3 
The Department Chair and the Manager, Radiological Control Division shall approve 
Special Control Levels.  The Department Chair should obtain advice from Human Resources 
and the BNL General Counsel in establishing Special Control Levels.

6.6 Emergency Exposures

6.6.1 
Requirements:

6.6.1.1 
Individuals must be trained radiological workers. [10CFR835.1302(d)]
6.6.1.2 
Operating Management shall evaluate the actual and potential risks against the 
benefits to be gained.  [10CFR835.1302(b)]
6.6.1.3 
The risk of injury to those individuals involved in rescue and recovery operations 
shall be minimized.  [10CFR835.1302(a)]
6.6.1.4 
No individual shall be required to perform a rescue action that might involve 
substantial personal risk.  [10CFR835.1302(c)]
6.6.1.5 
Individuals authorized to perform emergency actions that are likely to receive dose 
exceeding the limits (attachment 9.1) shall be briefed beforehand on the known and 
anticipated hazards to which the individual will be subjected.   [10CFR835.1302(d)]
6.6.1.6 
Individuals receiving an authorized emergency exposure in excess of the dose limits 
in attachment 9.1may be permitted to return to work in radiological areas providing 
that the following conditions are met:   [10CFR835.1301(a)]

6.6.1.6.1 
Approval is obtained from the contractor management and the Head 
of the DOE field organization, prior to returning to work in 
radiological areas.   [10CFR835.1301(a)(1)]
6.6.1.6.2 
The individual receives counseling from Radiological Controls and 
Medical personnel regarding the consequences of receiving additional 
occupational exposure during the year.  [10CFR835.1301(a)(2)]

6.6.1.6.3 
The individual agrees to continue to work in radiological areas.  
[10CFR835.1301(a)(3)]
6.6.1.7 Dose exceeding the limits in attachment 9.1 shall be recorded in the 



individual’s occupational dose record.   [10CFR835.1301(b)]
6.6.1.8 Upon cessation of the emergency under which a dose was received in excess of 

the limits in attachment 9.1, the operating management shall notify the Head of 

the responsible DOE field organization.  [10CFR835.1301(c)]
6.6.1.9 Operations which have been suspended as a result of a dose in excess of the 


limits in attachment 9.1; can only be resumed with the approval of DOE.  


[10CFR835.1301(d)]
6.6.2 
Approval:
6.6.2.1 
Emergency exposures in excess of the limits in (Attachment 9.1); must be pre-

approved by BNL Senior Management.

6.7 Documentation

6.7.1 
File the original attachments 9.2, 9.3, 9.4, 9.5 and 9.6 with the originating 
department/division.  Provide file copies to the Personnel Monitoring Group and Health 
Physics Technical Services Section.

7.0 IMPLEMENTATION  & TRAINING

7.1

Implement upon effective date.
8.0 REFERENCES

8.1 BNL Radiological Control Manual
8.2 HP-SOP-019, Declaration of Pregnancy
8.3 FR HAZ 10.0.1, Response to Radiological Incidents

8.4 Liquid Effluents Subject Area

9.0 ATTACHMENTS

9.1. 
Dose Limits

9.2. 
BNL Administrative Control Level (ACL) Extension Authorization for an ACL of Less Than 1250 mrem.

9.3. 
BNL Administrative Control Level (ACL) Extension Authorization for an ACL Greater Than 1250 

But Less Than 2000 mrem.
9.4. 
BNL Administrative Control Level (ACL) Extension Authorization for Extremity Dose

9.5. 
Authorization for Minors under the age of 18 to Work in Controlled or Radiological Areas

9.6. 
Authorization for Guests, Visitors, or Minors to Exceed 25 mrem/yr

9.7. 
Emergency Exposure Dose Limits

ATTACHMENT 9.1 DOSE LIMITS

Adapted from Table 2-1 of the BNL Radiological Control Manual
Summary of Dose Limits [10CFR835.202, 206, 207, 208]

Exposures shall be well below the limits in this Table and maintained as low as reasonably achievable.  The Administrative Control Levels for limiting exposure are described in Article 212 of the BNL RCM.

	TYPE OF EXPOSURE
	ANNUAL LIMIT

	Radiological Worker:  
Whole Body (internal + external) 
	5 rem1 

	Radiological Worker:  
Lens of Eye 
	15 rem3 

	Radiological Worker: 
Extremity (hands and arms below the elbow; feet and legs below the knees) and skin
	50 rem4



	Radiological Worker:  
Any organ or tissue (other than lens of eye) 
	50 rem2

	Declared Pregnant Worker:  Embryo/Fetus 


	 0.5 rem 

per gestation period

	Minors and Students (under age 18): Whole body (internal +external)  
	0.1 rem1 

	Visitors5 and public:  Whole Body (internal + external)  
	0.1 rem1 


1. Total effective dose equivalent.

2. Sum of deep dose equivalent for external exposure and committed dose equivalent.

3. Dose equivalent.

4. Shallow dose equivalent.

5.
Applies to guests who have not completed training in accordance with the BNL RCM Article 611 and to personnel with occupational exposures at DOE facilities who have not submitted a current year dose record to the Radiological Control Division

ATTACHMENT 9.2

 BNL Administrative Control Level (ACL) Extension Authorization for an ACL of Less Than 1250 mrem

Personal and Confidential

Last Name:  _______________________________ First Name:  ________________________

Life/Guest Number:  ________________________ Dept/Div:  __________________________

Authorization is requested for the above named individual to exceed the Department ACL of ________ mrem per calendar year.  This individual’s new Administrative Control Level will be _______ mrem for the remainder of this calendar year.  The individual’s year to date dose is now estimated to be ______ mrem.

Signature of person receiving dose extension: _______________________________ Date______________

Existing exposure already exceeds ACL?  Yes/no

Dose extension requested for the purpose of:

______________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

RWP no:  _______________________________________________________________________________

Supervisor print/sign:  __________________________/_________________________ Date: ____________

Reviewed and approved by:

ALARA Committee Chair or ALARA Coordinator:  ____________________________Date: ____________

Signature of FS Representative:  __________________________________________ Date: ____________

Authorized by Department Chair:  ___________________________________________ Date: ____________

Copy to:

Personnel Monitoring

Manager, Health Physics Technical Support

ATTACHMENT 9.3 
BNL Administrative Control Level (ACL) Extension Authorization for an ACL Greater Than 1250 But Less Than 2000 mrem.

Personal and Confidential

Last Name:  _______________________________ First Name:  ________________________

Life/Guest Number:  ________________________ Dept/Div:  __________________________

Authorization is requested for the above named individual to exceed the Department ACL of ________ mrem per calendar year.  This individual’s new Administrative Control Level will be _______ mrem for the remainder of this calendar year.  The individual’s year to date dose is now estimated to be ______ mrem.

Signature of person receiving dose extension: ________________________________ Date______________

Existing exposure already exceeds ACL?  Yes/no

Dose extension requested for the purpose of: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________RWP no:  _______________________________________________________________________________________

Supervisor print/sign:  __________________________/_________________________ Date: ____________

Reviewed and approved by:

ALARA Committee Chair or ALARA Coordinator:  ___________________________ Date: ____________

Signature of FS Representative:  ___________________________________________ Date: ____________

Authorized by Department Chair:  __________________________________________ Date: ____________

Signature of RCD Manager:  ______________________________________________ Date: ____________

Approval of Laboratory Director:  __________________________________________ Date: ____________

Copy to:

Personnel Monitoring Group 

Manager, Health Physics Technical Support

ATTACHMENT 9.4  

BNL Administrative Control Level (ACL) Extension Authorization for Extremity Dose

Personal and Confidential

Last Name:  _______________________________ First Name:  ________________________

Life/Guest Number:  ________________________ Dept/Div:  __________________________

Authorization is requested for the above named individual to exceed the Department Extremity ACL of ________ mrem per calendar year.  This individual’s new Extremity Administrative Control Level will be _______ mrem for the remainder of this calendar year.  The individual’s year to date extremity dose is now estimated to be ______ mrem.

Signature of person receiving dose extension: ________________________________ Date______________

Existing extremity exposure already exceeds ACL?  Yes/no

Extremity dose extension requested for the purpose of: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________RWP no:  _______________________________________________________________________________________

Supervisor print/sign:  __________________________/_________________________ Date: ____________

Reviewed and approved by:

ALARA Committee Chair or ALARA Coordinator:  ___________________________ Date: ____________

Signature of FS Representative:  ___________________________________________ Date: ____________

Authorized by Department Chair:  __________________________________________ Date: ____________

Copy to:

Personnel Monitoring Group 

Manager, Health Physics Technical Support

ATTACHMENT 9.5
Authorization for Minors under the age of 18 to Work in Controlled or Radiological Areas

Personal and Confidential

Last Name:  _______________________________ First Name:  ________________________

Life/Guest Number:  ________________________ Dept/Div:  __________________________

Authorization is requested to permit a minor to work in a radiological area and to receive up to 25 mrem in the current year. 

Description of project/activity, include ALARA methods to maintain the individual’s dose to less than 25 mrem:

________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

RWP no:   ______________________________________________________________________________

Supervisor print/sign:  __________________________/_________________________ Date: ____________

Signature of Parent/Guardian:  _____________________________________________ Date: ____________

Reviewed and approved by:

ALARA Committee Chair or ALARA Coordinator:  ____________________________Date: ____________

Signature of FS Representative:  ____________________________________________Date: ____________

Authorized by Department Chair:  ___________________________________________Date: ____________

Copy to:

Personnel Monitoring Group 

Manager, Health Physics Technical Support

ATTACHMENT 9.6
  Authorization for Guests, Visitors, or Minors to Exceed 25 mrem/yr

Personal and Confidential

Last Name:  _______________________________ First Name:  ________________________

Life/Guest Number:  ________________________ Dept/Div:  __________________________

Authorization is requested for the above named individual to exceed the Department ACL of ________ mrem per calendar year.  This individual’s new Administrative Control Level will be _______ mrem for the remainder of this calendar year.  The individual’s year to date dose is now estimated to be ______ mrem.

Signature of person receiving dose extension: _______________________________ Date______________

Existing exposure already exceeds ACL?  Yes/no

Dose extension requested for the purpose of:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

RWP no:  _______________________________________________________________________

Supervisor print/sign:  ____________________/_______________________ Date: _____________

Signature of Parent/Guardian:  _____________________________________ Date: ____________

(If individual is a minor)

Reviewed and approved by:

ALARA Committee Chair or ALARA Coordinator:  _______________________Date: _________

Signature of FS Representative:  _______________________________________Date: _________

Authorized by Department Chair:  _____________________________________ Date: __________

Signature of RCD Manager:  _________________________________________ Date: __________

Copy to:

Personnel Monitoring Group 

Manager, Health Physics Technical Support

ATTACHMENT 9. 7
Emergency Exposure Dose Limits

	                 DOSE LIMIT

 (Total Effective Dose Equivalent)
	ACTIVITY PERFORMED
	CONDITIONS

	                  5 rem


	All
	

	                10 rem
	Protecting major property
	Only on a voluntary basis where a lower dose limit is not practicable

	                25 rem
	Lifesaving or protection of large populations
	Only on a voluntary basis where a lower dose limit is not practicable

	              >25 rem
	Lifesaving or protection of large populations
	Only on a voluntary basis to personnel fully aware of the risks involved
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